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Abstract 

Background: Frail elderly people need an integrated and coordinated care. The two-armed 

study “Continuum of care for frail elderly people” is a multi-professional and 

multidimensional intervention for frail community-dwelling elderly people. It was designed to 

evaluate whether the intervention programme for frail elderly people can reduce the number 

of visits to hospital, increase satisfaction with health and social care and maintain functional 

abilities. The implementation process is explored and analysed along with the intervention. In 

this paper we present the study design, the intervention and the outcome measures as well as 

the baseline characteristics of the study participants. 

Methods/design: The study is a randomised two-armed controlled trial with follow ups at 3, 6 

and 12 months. The study group includes elderly people who sought care at the emergency 

ward and discharged to their own homes in the community. Inclusion criteria were 80 years 

and older or 65 to 79 years with at least one chronic disease and dependent in at least one 

activity of daily living. Exclusion criteria were acute severely illness with an immediate need 

of the assessment and treatment by a physician, severe cognitive impairment and palliative 

care. The intention was that the study group should comprise a representative sample of frail 

elderly people at a high risk of future health care consumption. The intervention includes an 

early geriatric assessment, early family support, a case manager in the community with a 

multi-professional team and the involvement of the elderly people and their relatives in the 

planning process.  

Discussion: The design of the study, the randomisation procedure and the protocol meetings 

were intended to ensure the quality of the study. The implementation of the intervention 

programme is followed and analysed throughout the whole study, which enables us to 

generate knowledge on the process of implementing complex interventions. The intervention 

contributes to early recognition of both the elderly peoples’ needs of information, care and 
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rehabilitation and of informal caregivers’ need of support and information. This study is 

expected to show positive effects on frail elderly peoples’ health care consumption, functional 

abilities and satisfaction with health and social care.  

Trial registration: ClinicalTrials.gov, NCT01260493 
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Background 

 

The elderly population is increasing, in Sweden as well as in many other countries [1], a trend 

which is expected to continue [2]. Increasing age often implies increasing frailty, and the 

oldest old are often described as a frail group. Frail elderly people are at high risk of 

developing chronic disease, multi-morbidity and functional impairments, which often result in 

dependence in daily activities [3-7]. 

 

Frailty has been recognized as a concept to describe a geriatric syndrome attributable to the 

multi-system deterioration of the reserve capacity at older ages [8].  The most frequently 

included characteristics are: mobility, balance, muscle strength, motor processing, cognition, 

nutrition, endurance and physical activity [3]. Frailty implies a risk of multi-morbidity and 

thereby a need of care from many care levels and from caregivers with different competences, 

such as gerontology, geriatrics, internal medicine, rehabilitation, nursing and social work.  

This makes it clear that frail elderly people need integrated, coordinated care [9].  

 

Integrated care programmes have been used internationally to reduce fragmentation and to 

improve the continuity and coordination of care. Several programmes have shown positive 

effects, but it is not clear which components or interventions are essential to these 

programmes [10]. A review of randomised controlled studies of integrated care programmes 

for the frail elderly showed that five out of eight studies had positive effects on the elderly 

person and none had negative effects. Positive effects were reported on medication, client 

satisfaction, activity of daily living, quality of life and depression [11]. 
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One important component in many of the integrated care programmes is case management. 

Case management was first implemented in psychiatric care [12, 13]. It has also been used to 

coordinate the care of the elderly [12, 14]. Case management has mostly been used in the US, 

UK, Australia and Italy. Owing to heterogeneity in study design, intervention content, 

outcome variables and population, the studies are difficult to compare. However, the effects 

seem to be mainly positive. Some studies have shown positive effects on both the individual 

and health care consumption, while others have failed to detect any effects [12, 14]. 

 

Another way to enhance the continuity and integration of the health care of the elderly is 

geriatric screening and multidimensional assessment at the emergency ward, which has been 

introduced in many countries. It can be incorporated into practice without too much difficulty.  

It meets with a high level of acceptance, involves different categories of caregivers and 

improves the communication between them [15].  Previous research has found that 

interventions including geriatric nursing assessment and home based services results in 

functional benefits for elderly high-risk patients. Other key features of trials showing 

improvement is the selection of patients at high risk of adverse outcomes. One effective 

strategy is to keep the screening at the emergency ward brief and moving more of the 

intervention to the patient’s home [16].  A systematic review identified that when a 

multidisciplinary comprehensive assessment was combined with an individually tailored 

intervention, this promoted functional activity, well-being and life satisfaction [17]. 

According to a meta-analysis, such interventions are able to decrease readmissions to hospital 

[18].  

 

In Sweden, “health care chains” have become an important part of integrated health care [19]. 

A health care chain can be defined as coordinated activities in the health care system, linked 
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together to achieve a final result of good quality for the patient [20]. A well-functioning care 

chain implies that the care is seen as a continuum running between different caregivers and 

care levels, and that one caregiver of high quality is not enough to create good care. Elderly 

frail people meet many different caregivers [21]. Often, the elderly person and their relatives 

are the only common link between the different care levels [22]. Previous studies have shown 

that elderly people and their relatives are seldom aware of the different caregivers’ 

responsibilities, and that they have difficulties in knowing to whom turn to concerning 

different needs [23].  Many relatives experience that they have no influence on the care [24]. 

In order to achieve a continuum of care, the elderly people and their relatives must be 

involved in the planning, decision-making and performance of the care [15, 25]. A review of 

randomised controlled studies of integrated care programmes for the frail elderly showed that 

the two studies that found the most client benefit were ones in which the elderly person was 

involved [11]. A review of interventions to prevent disability in frail community-dwelling 

older people points out promising features of interventions to be, for example, 

multidisciplinary and multi-factorial, individualized assessment and intervention, case 

management and long-term follow up [26].  

 

The findings from the above-mentioned studies guided us in the design of a multi-professional 

and multidimensional intervention for frail community-dwelling elderly people, “Continuum 

of Care for Frail Elderly People”. The content of the intervention has been elaborated in 

collaboration with representatives of the different care levels, i.e. emergency ward, 

department of geriatrics, department of internal medicine, municipal health and social care, 

and primary care. The design of the study includes quantitative and qualitative analyses of the 

effects of the intervention programme as well as of the implementation process, which is 

followed throughout the whole intervention period.  
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Aims and hypothesis 

The hypothesis is that this intervention programme for frail elderly people can reduce the 

number of visits to the emergency ward, increase the satisfaction with health and social care 

and maintain functional abilities. The overall aim of the study was to implement the 

intervention and thereby create a continuum of care for frail elderly people, from the 

emergency ward to their own homes, resulting in a better quality of care and higher cost-

effectiveness. Another aim was to study the implementation process of the intervention 

programme. 

 

This paper presents the study design, the intervention, the outcome measurements and the 

baseline characteristics of the study participants in accordance with the CONSORT 

recommendations for reporting pragmatic randomised controlled trials [27]. 

 

Methods/Design 

Project context 

The study is part of the research programme “Support for frail elderly persons – from 

prevention to palliation” (www.vardalinsitutet.net) which consists of three different 

interventions addressing frail elderly people in different phases of the disablement process, 

from pre-frail to very frail. These interventions address different requirements that arise 

during the aging process, ranging from health promotion to increasing needs of medical care, 

nursing, rehabilitation, social care and services and eventually the need of palliative care to 

promote symptom relief, quality of life, security and satisfaction with care during the final 

period of life.  
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The intervention “A continuum of care for frail elderly people” takes place in the municipality 

of Mölndal, Sweden, including municipal health and social care, the hospital of Mölndal, and 

primary care. Mölndal is a city situated on the west coast of Sweden, close to the city of 

Gothenburg. It had nearly 60,000 inhabitants at the beginning of 2009. The population of 

people aged 65-79 years was 6,289 persons at the beginning of 2009, and the population aged 

80 and over was 2,592. In June 2008, 11.6% of the those aged 65 or older received some kind 

of help or care from the municipality.  Mölndal Hospital is part of Sahlgrenska University 

Hospital, and includes, among others, an emergency ward and departments for internal 

medicine, geriatrics and orthopaedic care. Sahlgrenska University Hospital has 2300 beds in 

165 wards. Twenty-six of these wards are located at Mölndal Hospital. This study includes 

patients discharged from the emergency ward, internal medicine and geriatrics.  

 

Study design 

The study has a descriptive analytical and experimental design. The intervention is performed 

as a randomised controlled trial. The participants were randomised to two study arms, one 

intervention group and one control group. The implementation process is studied and analysed 

along with the intervention. Explorative interviews are performed with staff and study 

participants in order to gain an understanding of the intervention and its significance as well 

as of the implementation. Ethical approval was obtained for the study, ref. no: 413-08, 

Regional Ethical Review Board in Gothenburg. 

 

Study population 

The study group includes 161 elderly people who sought care at the emergency department at 

Mölndal Hospital during the period October 2008 to June 2010 and who were discharged to 

their own homes in the municipality of Mölndal. Inclusion criteria were age 80 and older or 
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65 to 79 with at least one chronic disease and dependent in at least one activity of daily living. 

Exclusion criteria were acute severe illness with immediate need of assessment and treatment 

by a physician (within ten minutes), dementia (or severe cognitive impairment), and palliative 

care. The intention was that the study group should comprise a representative sample of frail 

elderly people at a high risk of future health care consumption. 

 

Intervention group 

The intervention involve collaboration between a nurse with geriatric competence at the 

emergency ward, the hospital wards and a multi-professional team for care of the elderly with 

a case manager in the municipality. The multi-professional team includes professionals with 

university degrees in nursing (the case manager), social work, occupational therapy and 

physiotherapy. The aim is to create a continuum of care from the emergency department, 

through the hospital ward to the elderly person’s own home. In addition, there is support for 

relatives, initiated as early as at the hospital. 

 

At the emergency ward, the nurse with geriatric competence made an assessment of the 

elderly patient’s needs of rehabilitation, nursing, geriatric and social care. This assessment 

was transferred to the ward and to the case manager in the municipality. The case manager is 

responsible for contacting the ward and the patient in order to initiate discharge planning. 

Discharge planning is done in collaboration between the case manager, a social worker, the 

patient, and the nurse and physician in charge at the ward. Patient care planning is done in the 

elderly person’s home within a couple of days after discharge. Patients discharged directly 

from the emergency ward were offered patient care planning by the case manager and the 

team. The multi-professional team is responsible for the patient care planning, which is done 

by involving the patient throughout the intervention. The care planning is based on a 
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comprehensive geriatric assessment done by the team, followed up after one week by the case 

manager, and then at least every month. The elderly person is included in the intervention for 

at least one year. 

 

The case manager contacts the relatives/informal caregivers, if approved by the elderly 

person, to give information/involve them in the planning and to offer them support and 

advice. This is initiated as soon as possible, often as early as when the elderly person is in the 

hospital. 

 

Control group 

The control group receives conventional care and follow up. Access to a case manager or 

multi-professional team is not part of the present organization of municipal care for elderly 

persons living in Mölndal. When needed, the patient care planning is done at the hospital by a 

team from the community consisting of different professional groups (social worker, nurse 

and occupational therapist or physiotherapist) responsible for all care planning at the hospital. 

After discharge, another team from municipality elderly care – known as the district team – is 

responsible for the follow-up of the care planning. If the patient is discharged from the 

emergency department directly to their home, there is no routine for information transfer from 

the hospital to the municipality. In addition to conventional care, there are also assessments at 

the research follow ups for the control group - the same as for the intervention group, see 

under procedures below. If unmet needs are revealed at these research follow-ups, the elderly 

person will get advice on where and how to seek help.  
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Procedure of the intervention study 

The participants were recruited at the emergency wards. The nurse with geriatric competence 

screened most of the patients during her work shift (daytime, weekdays, approximately 3-4 

days per week) to see if they fulfilled the inclusion criteria. If so, the nurse informed them 

about the study both verbally and in writing. The information included a description of the 

study, how it would be conducted and what was expected of people who agreed to participate. 

There were opportunities to ask questions if anything was unclear. It was stressed, both in the 

verbal and the written information that participation was voluntarily. Of all those invited to 

participate, 17 were invited by letter, as they had been discharged before the nurse was able to 

ask them. People who accepted to participate in the study were randomised to intervention or 

control by using a system of sealed opaque envelopes. All participants signed a written 

consent form. The study started with a pilot study to test intervention, inclusion/exclusion 

criteria and logistics. The pilot study comprised the first ten included participants. 

 

A baseline interview and assessment were done within a week of discharge. In some cases it 

was not possible to do the baseline interview so soon, mostly because the frail elderly person 

not having enough strength. Follow-up data are collected at 3, 6 and 12 months, see table 1 

for description of the objectives, outcome measures and follow ups of the study. On the 

follow ups, there was also sometimes a delay, owing to the frail elderly person’s lack of 

strength or readmission to hospital. The baseline interviews for the intervention group were 

done by the multi-professional team as part of their comprehensive geriatric assessment. The 

baseline interview for the control group and all follow ups for both groups were done by 

research assistants, who were occupational therapists, nurses or social scientists. The 

interviews were performed in the participants’ home. All interviewers were well trained in 

interviewing, assessing and observing, according to the guidelines for the different outcome 
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measurements. It was not possible to keep the interviewer blinded to group assignment when 

doing the follow ups. The reasons for this are threefold: 1) in most cases the participant 

revealed the assignment unintentionally; 2) some elderly people were not aware that the case 

manager was part of the intervention and thus did not answer the questions about their 

experience of receiving the intervention unless the research assistant knew that they were 

assigned to the intervention; and 3) we assumed there would be less attrition if the elderly 

person could meet the same research assistant for most of the follow ups. 

 

Meetings are held regularly with all personal in the intervention from one month before 

starting the inclusion process and throughout the entire intervention period (including the pilot 

study). In addition, the project leaders for the research and the different care levels, i.e. 

emergency care, municipal care and primary care, meet regularly during the intervention 

period. 

 

Research questions and outcome measures 

There are two overarching research questions:  

1) Can an intervention for frail elderly people at risk of high care consumption  

• decrease health care utilization?  

• maintain/increase functional abilities, activities of daily living, health related quality 

of life and life satisfaction? 

• increase satisfaction with rehabilitation, health and social care for the frail elderly and 

their relatives? 

• be cost-effective? 

2) Which obstructing and facilitating components can be identified when implementing the 

intervention 
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• on the operative level, concerning the actions of the professionals involved? 

• on the operative and management level regarding cognition, expectations, 

commitment and perceived resources? 

• on the organizational level, concerning content, process and environment? 

 

Primary outcome measures 

Health care consumption, functional abilities and satisfaction with health and social care. 

 

Secondary outcome measures 

Fatigue, physical activity, activities of daily living, cognition, visual impairment, quality of 

life, life satisfaction, accessibility, social support, falls, fear of falls, decisional autonomy, 

morbidity and mortality.  

 

Measurements of frailty indicators 

We use the same definitions and measurements of frailty as the study “Elderly persons in the 

risk zone” [28] which also is part of the research programme “Support for frail elderly persons 

– from prevention to palliation”. A more detailed description of the frailty indicators is given 

in the study protocol for “Elderly persons in the risk zone” [28].  

The following definitions/cut-off levels of frailty are used: 

Weakness: Reduced grip strength was considered to be below 13 kg for women and 21 kg for 

men for the right hand, and below 10 kg for women and 18 kg for men for the left hand, using 

a North Coast dynamometer [29]. 

Fatigue: Answering Yes to the question “Have you suffered any general fatigue/tiredness 

over the last three months? (part of “The Göteborg quality of life instrument” [30]). 
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Weight loss: Answering Yes to the question “Have you suffered any weight loss over the last 

three months? (part of “The Göteborg quality of life instrument” [30]). 

Reduces physical activity: Taking outdoor walks 1-2 walks/week or less. 

Impaired balance: Having a value of 47 or less on the Berg Balance Scale [31-33]. 

Reduced gait speed: Walking four metres with a gait speed of 0.6 metres/second or slower 

[34]. 

Visual impairment: Having a visual acuity of 0.5 or less using the KM chart [35]. 

Impaired cognition: Scoring below 25 on the Mini Mental State Examination (MMSE) [36]. 

 

Statistical analysis and power calculation 

A power calculation was done before the start of the study. The calculation was based on the 

expected relative change over time in functional abilities, i.e. we assumed that the 

intervention group would change slightly or not at all in their functional status and that the 

control group would deteriorate by 20% in relation to the intervention group (this assumption 

was based on clinical experience).  Power calculations ensured that we would be able to 

reveal a difference of at least 20% between the groups, if the hypothesis was true. To be able 

to detect a difference of at least 20% with a two-sided test and with at significance level of 

alpha= 0.05 and 80% power we needed at least 95 people in each group. Thus a total of 

approximately 200 people was planned to be included. 

 

An interim analysis was made to evaluate whether or not the assumed difference evaluation 

was relevant. This was done with  knowledge of more specific prevalence rates of functional 

abilities which, since the study began, have been gained from the study “Elderly persons in 

the risk zone” [28]. This knowledge enabled us to make a more detailed power calculation. 

The prevalence rates were for less frail elderly persons than those in our study. Thus we 
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assumed lower functional status and higher standard deviance. This power calculation was 

based on the balance scale (one of the primary outcome variables, range 0-56), with an 

assumed mean for the intervention group of 32 and for the control group of 28 (15% 

difference), and a standard deviation of 8 in both groups. To be able to detect a difference 

between the intervention and control groups with a two-sided test and with a significance 

level of alpha= 0.05 and 80% power we would need at least 65 people in each group.  

 

The analysis will be made on the basis of the intention-to-treat principle, meaning that 

participants will be analysed on the basis of the group to which they were initially randomised 

[37]. Both descriptive and analytic statistics will be used to compare the two groups as well as 

for analyses of changes over time. Non-parametric statistics will be used when ordinal data 

are analysed. Otherwise, parametric statistics will be used. 

 

Implementation study 

The implementation study have a case study design [38] enabling a close study of the actual 

organisational practices [39]. Multiple methods are used to collect the empirical data, and the 

material is collected throughout the study. Data collection methods include direct 

observations, qualitative interviews, questionnaires and project documentation. Direct 

observations of the work carried out by the case manager and the patient care planning 

meetings performed by the multi-professional team in the municipality, qualitative interviews 

with the members of the multi-professional team in the municipality, the geriatric nurses at 

the emergency ward of the hospital, managers involved in the project at different levels in the 

municipality, hospital and primary care, questionnaire items regarding the participants as well 

as their relatives’ experience of the intervention programme and project documentation 
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constitute the empirical data of the implementation study. Altogether, this forms a rich 

empirical material enabling many different analyses.  

 

The process of implementing the intervention programme is analysed from both a bottom-up 

[40] and a knowledge transference perspective [41, 42]. The bottom-up perspective emphasise 

the actions of the professionals at the operative or street level [43] of the organisations 

involved as they transform the intervention programme into practice. How they carry out the 

intervention programme is seen as being affected by the cognitions, expectations, 

commitment and perceived resources of the street-level staff.  From the knowledge 

transference perspective, implementation problems are foremost seen as problems in bridging 

the gap between science and practice. It is thus important to identify components that support 

or inhibit the process of implementing the intervention programme [41, 44, 45].  

 

The process of implementing the intervention programme is studied both at the operative, 

management and organisational levels. On the operative level the actions of the professionals 

involved are in focus, while on the operative and management level the cognition, 

expectations, commitment and perceived resources are analysed.  Programme fidelity, the 

participants’ responsiveness to the programme, and implementation strategies are investigated 

as well. On the organisational level implementation content, process and environment are 

analysed, and cultures, inter-organisational linkages, and historical as well as concurrent 

events are included in a more comprehensive analysis. 

 

Economic analysis 

Cost-utility analyses (CUA) will be used for the economic analysis of the intervention study. 

In such an analysis, the health effects of the intervention are quantified as quality adjusted life 
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years (QALY). The main outcome of the CUA is the incremental costs per QALY. The 

incremental cost utility ratio (ICUR) is calculated by comparing the difference between the 

intervention and control groups in average costs per person with the difference in QALY per 

person. Health-related quality of life is measured at baseline and all follow ups using the 

European Quality of Life Instrument (EQ-5D) [46]. 

 

Time plan of the study 

The inclusion process began in October 2008 and was completed by the end of June 2010. 

The intervention began at the same time as the inclusion, and will be completed one year after 

the last inclusion, that is by the end of June 2011. The follow up after one year will be 

completed in July 2011. See table 2 for time plan for the study and the follow ups.  

 

Baseline characteristics 

During the time of inclusion, 1,445 elderly persons living in the municipality of Mölndal 

sought care at the emergency ward of Mölndal Hospital when the geriatric nurse was at the 

emergency ward. Of these, 343 met the inclusion criteria, and were therefore invited to 

participate in the study, see figure 1. See figure 1 for number of persons randomized, 

receiving allocated intervention, having baseline data and reasons for not participating. 

 

The median age of the participants was 83 in both groups, with the age range of 66-92 in the 

control group and 70-96 in the intervention group. Visual impairment was more common in 

the control group. Otherwise there were no statistically significant differences between the 

groups in terms of baseline characteristics concerning demographic and frailty indicators, see 

tables 3 and 4.  The non-participants had a median age of 78 (range 69-94), and 61% were 

women.  
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Discussion 

The study “Continuum of care for frail elderly people” was designed to evaluate whether or 

not a multi-professional and multidimensional intervention targeting frail elderly persons can 

decrease health care utilization, maintain functional abilities and increase satisfaction with 

health and social care. One of the major strengths of this study is that the implementation of 

the intervention programme is followed and analysed throughout the study. This enables us to 

generate knowledge on the process of implementing complex intervention in health and social 

care settings, both in term of how the intervention is perceived and translated into practical 

clinical work and to see what is in the “black box”, i.e. to explore how and why different parts 

of the intervention were /were not implemented. Another major strength is that it has both an 

explorative and experimental design, facilitating multi-facetted knowledge production. In 

addition, it is a randomised controlled study, which is very important for the possibility of 

drawing valid conclusions from the results.  

 

We were not able to include as many frail elderly people as was at first calculated. Still, the 

181 included are sufficient enough according to the more detailed interim power calculation, 

and should be enough even the inevitable attrition in the follow ups. The non-participation 

rate, 46.8%, is in line with what can be expected for this very frail elderly group of patients, 

especially as they had to decide whether or not to participate when at the emergency ward 

with acute symptoms. The median age of the non-participants was somewhat lower than the 

participants, but the age range was about the same. The most common reasons for not 

participating were that the study seemed too demanding. There were also a number of persons 

who were too healthy to see any reason to participate. Thus, there are indications of the non-
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participants being both healthier and less healthy than the participants. Therefore, the 

participants can be seen as a fairly representative sample of the frail elderly population.  

 

This study used almost the same questionnaire, measurements and manuals as the previous 

study “Elderly persons in the risk zone”[28], for which the outcome measures were selected 

very carefully to make sure that they had clear psychometric properties, i.e. were valid and 

reliable for the target group and measured/covered the different components of the frailty 

concept. The logistics were tested during the pilot study. The fact that we used the same 

measurements enables us to compare the results from both studies, which further strengthens 

them. The participants in the present study were clearly frailer than the participants in 

“Elderly persons in the risk zone”, which is obvious if one compares how many of the 

participants fulfilled the frailty indicators in the studies. For example, only 5-8% had weight 

loss in “Elderly persons in the risk zone” compared to 35-40% in our study. Overall, there 

were more participants in our study with frailty indicators, but the distribution was similar, 

with visual impairment and fatigue being the most prevalent indicators in both studies and 

weakness and weight loss being less prevalent. The fact that impaired cognition was rare can 

be explained by dementia/severe cognitive impairment being an exclusion criterion. Visual 

impairment was the only variable that was statistically significantly different between the 

intervention and the control group. Since the allocation was randomized, this ought to be due 

to mere chance. 28-40% of the participants rated their health as excellent/very good/good, 

compared to about 80% in “Elderly persons in the risk zone”. Thus, the participants in this 

study are probably representative of the frail elderly population. 

 

We were not able to keep the research assistants blinded to group assignment, which is a 

major limitation of the study. On the other hand, there were advantages to the research 
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assistant knowing the assignment, such as ensuring that all participants received the 

intervention could report their experiences of it, and lowering the attrition between follow ups 

thanks to personal contact between the interviewer and the elderly person. Another limitation 

is that the interviewers had different professional backgrounds. To strengthen the reliability, 

the interviewers were trained in using the questionnaire, the different measurements and the 

manual. To further strengthen validity, protocol meetings were held throughout the study. The 

different professional backgrounds of the interviewers can also be argued to strengthen the 

study, since they benefitted from their colleagues’ competence and knowledge.  

 

The intervention was planned and elaborated in collaboration with representatives of the 

different care levels included in the intervention, i.e. emergency ward, department of 

geriatrics, department of internal medicine, municipal health and social care, and primary 

care. Regular meetings to discuss the content of the intervention, inclusion/exclusion criteria, 

measurements and logistics were held during both the planning and intervention periods. This 

enhances the implementation and strengthens the study. The intervention includes many 

different aspects previously shown to have positive effects on the target group, such as 

multidisciplinary and multi-factorial, individualized assessment and intervention, case 

management, comprehensive geriatric assessment, geriatric screening at the emergency ward 

and home based team intervention. In conjunction with the implementation process, this 

enables us to analyse what parts of the intervention contributes to a positive outcome. The 

research team as well as the group of professionals carrying out the intervention are multi-

professional. We consider this essential to performing such a complex intervention. It ensures 

the multi-dimensionality of the study which is needed in both performing the study and in 

interpreting the results. 
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In summary, the intervention - including an early geriatric assessment, early family support, a 

case manager in the community with a multi-professional team and involvement of the elderly 

people and their relatives in the planning process – contributes to early recognition of the 

elderly peoples’ needs of information, care and rehabilitation and of informal caregivers’ need 

of support and information. An intervention creating a continuum of care for frail elderly 

people can have many advantages, both in terms of health and economics, for the individual 

as well as for society. It enhances the transfer of information and integrates the care between 

different caregivers and different care levels, thereby better recognizing frail elderly peoples’ 

needs. Specifically, this study is expected to show positive effects of the multi-dimensional 

and multi-professional intervention on the frail elderly peoples’ health care consumption, 

functional abilities and satisfaction with health and social care.  

 

Competing interests 

The authors declare that they have no competing interests. 

 

Authors’ contributions 

KW led the intervention of the study, and was the primary author of the manuscript. KW, AD, 

KE, GGH and SB participated in the research design and implementation of the study. AD, 

SB and HH has followed and analysed the implementation process. KW, AD, KE, GGH and 

SDI contributed to the aim and the outcome measurements. HG has participated in the 

implementation of the study. SL and SDI participated in the research design of the study. SDI 

led the research design of the study. All authors contributed to the writing and review of the 

manuscript and approved of the final manuscript.  

 

 



 23 

Acknowledgements and Funding 

The study is financed by external grants from The Vårdal Institute, The Swedish Institute for 

Health Sciences and VinnVård. 

 

References 

1. Eurostat: The social situation in the European Union, 2005-2006 - Overview. In. 

Luxembourg: Office for Official Publications of the European Communities; 2007. 

2. Jeune B: Living longer--but better? Aging Clin Exp Res 2002, 14(2):72-93. 

3. Ferrucci L, Guralnik JM, Studenski S, Fried LP, Cutler GB, Jr., Walston JD: 

Designing randomized, controlled trials aimed at preventing or delaying 

functional decline and disability in frail, older persons: a consensus report. J Am 

Geriatr Soc 2004, 52(4):625-634. 

4. Gill TM: Education, prevention, and the translation of research into practice. J 

Am Geriatr Soc 2005, 53(4):724-726. 

5. Gill TM, Baker DI, Gottschalk M, Peduzzi PN, Allore H, Byers A: A program to 

prevent functional decline in physically frail, elderly persons who live at home. N 

Engl J Med 2002, 347(14):1068-1074. 

6. Tinetti ME, Baker DI, McAvay G, Claus EB, Garrett P, Gottschalk M, Koch ML, 

Trainor K, Horwitz RI: A multifactorial intervention to reduce the risk of falling 

among elderly people living in the community. N Engl J Med 1994, 331(13):821-

827. 

7. Vass M, Avlund K, Lauridsen J, Hendriksen C: Feasible model for prevention of 

functional decline in older people: municipality-randomized, controlled trial. J 

Am Geriatr Soc 2005, 53(4):563-568. 



 24 

8. Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G: Untangling the concepts 

of disability, frailty, and comorbidity: implications for improved targeting and 

care. J Gerontol A Biol Sci Med Sci 2004, 59(3):255-263. 

9. Clarfield AM, Bergman H, Kane R: Fragmentation of care for frail older people--

an international problem. Experience from three countries: Israel, Canada, and 

the United States. J Am Geriatr Soc 2001, 49(12):1714-1721. 

10. Ouwens M, Wollersheim H, Hermens R, Hulscher M, Grol R: Integrated care 

programmes for chronically ill patients: a review of systematic reviews. Int J Qual 

Health Care 2005, 17(2):141-146. 

11. Eklund K, Wilhelmson K: Outcomes of coordinated and integrated interventions 

targeting frail elderly people: a systematic review of randomised controlled trials. 

Health Soc Care Community 2009, 17(5):447-458. 

12. Elkan R, Kendrick D, Dewey M, Hewitt M, Robinson J, Blair M, Williams D, 

Brummell K: Effectiveness of home based support for older people: systematic 

review and meta-analysis. BMJ 2001, 323(7315):719-725. 

13. Solomon P: Precipitants of case management from an international perspective. 

Int J Law Psychiatry 2000, 23(3-4):419-428. 

14. Hallberg IR, Kristensson J: Preventive home care of frail older people: a review of 

recent case management studies. J Clin Nurs 2004, 13(6B):112-120. 

15. Leichsenring K: Developing integrated health and social care services for older 

persons in Europe. Int J Integr Care 2004, 4:e10. 

16. Hastings SN, Heflin MT: A systematic review of interventions to improve 

outcomes for elders discharged from the emergency department. Acad Emerg Med 

2005, 12(10):978-986. 



 25 

17. Johansson G, Eklund K, Gosman-Hedstrom G: Multidisciplinary team, working 

with elderly persons living in the community: a systematic literature review. 

Scand J Occup Ther 2009, 22:1-16. 

18. Beswick AD, Rees K, Dieppe P, Ayis S, Gooberman-Hill R, Horwood J, Ebrahim S: 

Complex interventions to improve physical function and maintain independent 

living in elderly people: a systematic review and meta-analysis. Lancet 2008, 

371(9614):725-735. 

19. Åhgren B: Creating Integrated Health Care. Thesis. Göteborg: Nordic School of 

Public Health; 2007. 

20. Åhgren B: Vårdkedjan. Lund: Studentlitteratur; 1999. 

21. Santos-Eggimann B: Evolution of the needs of older persons. Aging Clin Exp Res 

2002, 14(4):287-292. 

22. Coleman EA: Falling through the cracks: challenges and opportunities for 

improving transitional care for persons with continuous complex care needs. J 

Am Geriatr Soc 2003, 51(4):549-555. 

23. Wiles J: Informal caregivers' experiences of formal support in a changing 

context. Health Soc Care Community 2003, 11(3):189-207. 

24. Jakobsson U, Hallberg IR: Loneliness, fear, and quality of life among elderly in 

Sweden: a gender perspective. Aging Clin Exp Res 2005, 17(6):494-501. 

25. Kodner DL, Spreeuwenberg C: Integrated care: meaning, logic, applications, and 

implications--a discussion paper. Int J Integr Care 2002, 2:e12. 

26. Daniels R, van Rossum E, de Witte L, Kempen GI, van den Heuvel W: Interventions 

to prevent disability in frail community-dwelling elderly: a systematic review. 

BMC Health Serv Res 2008, 8:278. 



 26 

27. Zwarenstein M, Treweek S, Gagnier JJ, Altman DG, Tunis S, Haynes B, Oxman AD, 

Moher D: Improving the reporting of pragmatic trials: an extension of the 

CONSORT statement. BMJ  2008, 337:a2390. 

28. Dahlin-Ivanoff S, Gosman-Hedström G, Edberg AK, Wilhelmson K, Eklund K, Duner 

A, Ziden L, Welmer AK, Landahl S: Elderly persons in the risk zone. Design of a 

multidimensional, health-promoting, randomised three-armed controlled trial for 

"prefrail" people of 80+ years living at home. BMC Geriatrics 2010, 10:27. 

29. Mathiowetz V, Kashman N, Volland G: Grip and pinch strength: Normative data 

for adults. Arch Phys Med Rehab 1985, 66(2):69-74. 

30. Tibblin G, Tibblin B, Peciva S, Kullman S, Svardsudd K: 'The Goteborg quality of 

life instrument' - An assessment of well-being and symptoms among men born in 

1913 and 1923. Methods and validity. Scand J Prim Health Care 1991, 9(Suppl. 

1):33-38. 

31. Berg K, Wood-Dauphinee S, Williams JI, Gayton D: Measuring balance in the 

elderly: Preliminary development of an instrument. Physiother Ca 1989, 

41(6):304-311. 

32. Berg KO, Wood-Dauphinee SL, Williams JI, Maki B: Measuring balance in the 

elderly: Validation of an instrument. Can J Public Health 1992, 83(Suppl. 2):S7-

S11. 

33. Chiu AYY, Au-Yeung SSY, Lo SK: A comparison of four functional tests in 

discriminating fallers from non-fallers in older people. Disabil Rehabil 2003, 

25(1):45-50. 

34. Peterson MJ, Giuliani C, Morey MC, Pieper CF, Evenson KR, Mercer V, Cohen HJ, 

Visser M, Brach JS, Kritchevsky SB et al: Physical activity as a preventative factor 



 27 

for frailty: The health, aging, and body composition study. J Gerontol A Biol Sci 

Med Sci 2009, 64(1):61-68. 

35. Moutakis K, Stigmar G, Hall-Lindberg J: Using the KM visual acuity chart for 

more reliable evaluation of amblyopia compared to the HVOT method. Acta 

Ophthalmol Scand 2004, 82(5):547-551. 

36. Folstein MF, Folstein SE, McHugh PR: 'Mini mental state'. A practical method for 

grading the cognitive state of patients for the clinician. J Psychiatr Res 1975, 

12(3):189-198. 

37. Altman D: Practical statistics for medical research. London: Chapman & Hall; 

1991. 

38. Yin RK, Nilsson B: Fallstudier : design och genomförande. Malmö: Liber; 2007. 

39. Czarniawska B: En teori om organisering. Lund: Studentlitteratur; 2005. 

40. Barrett S, Fudge C: Policy and action: essays on the implementation of public 

policy. Policy and action: essays on the implementation of public policy 1981. 

41. Fixsen DL: Implementation research : a synthesis of the literature. Tampa, 

Florida: National Implementation Research Network; 2005. 

42. Hasson H: Systematic evaluation of implementation fidelity of complex 

interventions in health and social care. Implement Sci 2010, 5(1). 

43. Lipsky M: Street-level bureaucracy : dilemmas of the individual in public 

services. New York: Russell Sage Foundation; 1980. 

44. Pettigrew AM: Longitudinal Field Research on Change: Theory and Practice. Org 

Sci 1990, 1(3):267-292. 

45. DiMaggio PJ, Powell WW: The Iron Cage Revisited: Institutional Isomorphism 

and Collective Rationality in Organizational Fields. Am Sociol Re 1983, 48(2):147-

160. 



 28 

46. EQ-5D. A standardised instrument for use as a measure of health outcome 

[www.euroqol.org] 



 29 

Figure 1. Flow chart of enrolment, allocation and baseline 
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Table 1: Outcome measures and follow ups 
Primary 
Outcome  

Measurement T0 

baseline 

T1 

3 months 

T2 

6 months 

T3 

1 year 

Health care 
consumption 

Register data     

Satisfaction with 
health and social care 

Questionnaire X X X X 

The Berg Balance 
Scale  

X X X X 

Gait speed four-meter 
walking test 

X X X X 

Functional ability 

 

 

Grip strength: North 
Coast dynamometer 

X X X X 

Secondary 
Outcome 

Measurement     

Fatigue Tiredness scale  X X X X 

Physical activity Questionnaire 

Physical and domestic 
activity scale 

X 

X 

X 

X 

X 

X 

X 

X 

Activities of daily 
living 

The ADL staircase  X X X X 

Weight loss The Göteborg Quality 
of Life Instrument 

X X X X 

Cognition  Mini mental State 
Exam (MMSE) 

X  X X 

Visual impairment KM visual acuity chart X  X X 

Depression GDS 20 X X X X 

Health-related quality 
of life 

EQ5D X X X X 

Life satisfaction Fugl-Meyer – LiSat X X X X 

Participation/leisure 
activities 

Questionnaire X X X X 

Social support Questionnaire X X X X 

Falls  Questionnaire X X X X 

Fear of falls FES-I X X X X 

Decisional autonomy Impact on 
Participation and 
Autonomy 
Questionnaire 

X X X X 

Self-rated health SF 36 (one question) X X X X 

Illness CIRS-G X  X X 

Symptoms The Göteborg Quality 
of Life Instrument  

X X X X 

Mortality   Register data     
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Table 2: Time plan of the study and follow ups 
 Started Completed Will be completed in 
Inclusion October 2008 June 2010  
Baseline October 2008 June 2010  
3 months January 2009 September 2010  
6 months April 2009 April 2011  
1 year October 2009  July 2011 
 
 
Table 3: Baseline characteristics of study participants 
Characteristics Control group 

n=76 
% 

Intervention 
n=85 
% 

p-value 

Female 55.3 55.3 1.00 
Living alone 60.5 56.5 0.63 
Academic education 15.8 12.2 0.51 
Self-rated health (excellent/very good/good) 28.0 40.7 0.10 
 
 
Table 4: Frailty indicators of study participants 
Frailty indicators Control group 

n=76 
% 

Intervention 
n=85 
% 

p-value 

Weakness 23.6 21.3 0.85 
Fatigue 69.7 72.8 0.73 
Physical activity 51.3 46.4 0.63 
Weight loss 40.8 35.8 0.62 
Gait speed 57.3 51.2 0.52 
Poor balance 60.0 54.8 0.52 
Visual impairment 85.5 70.6 0.02 
Impaired cognition 3.9 9.9 0.21 
 
 



E n r o l m e n t
" Assessed for eligibility (n=343) 

Excluded (n=162) 
    Not meeting inclusion criteria (n=3) 
 - dementia (n=3) 
    Declined to participate (n=159) 

- Indecisive (n=30) 
- Too demanding (n=76) 
- Too medically ill (n=12) 
- Satisfied with care (n=22) 
- Too healthy, no need of CM (n=19)

Analysed (n=85) 

No baseline data (n=2)  
- died before baseline (n=2) 

Allocated to intervention (n=89) 

  Received allocated intervention (n= 87) 

  Non-eligible due to exclusion criteria 

(did not receive allocated intervention) 
(n=2) 
- excluded due to being discharge to 

sheltered housing (n=1)  

No baseline data (n=14) 
- declined participation (n=12) 
- died before baseline(n=2) 

Allocated to control (n=92) 

  Received allocated intervention (n= 90) 

  Non-eligible due to exclusion criteria 
(n=2) 

- discharge to sheltered housing (n=1) 
- dementia (n=1)  

Analysed (n= 76) 

A l l o c a t i o n
"

A n a l y s i s
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B a s e l i n e
"

Randomized (n=181) 
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