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Abstract

Background: Nursing home patients have complex mental and physical health problems, disabilities and social

needs, combined with widespread prescription of psychotropic drugs. Preservation of their quality of life is an

important goal. This can only be achieved within nursing homes that offer competent clinical conditions of

treatment and care. COmmunication, Systematic assessment and treatment of pain, Medication review,

Occupational therapy, Safety (COSMOS) is an effectiveness-implementation hybrid trial that combines and

implements organization of activities evidence-based interventions to improve staff competence and thereby the

patients’ quality of life, mental health and safety. The aim of this paper is to describe the development, content and

implementation process of the COSMOS trial.

Methods/Design: COSMOS includes a 2-month pilot study with 128 participants distributed among nine Norwegian

nursing homes, and a 4-month multicenter, cluster randomized effectiveness-implementation clinical hybrid trial with

follow-up at month 9, including 571 patients from 67 nursing home units (one unit defined as one cluster). Clusters are

randomized to COSMOS intervention or current best practice (control group). The intervention group will receive a

2-day education program including written guidelines, repeated theoretical and practical training (credited education

of caregivers, physicians and nursing home managers), case discussions and role play. The 1-day midway evaluation,

information and interviews of nursing staff and a telephone hotline all support the implementation process. Outcome

measures include quality of life in late-stage dementia, neuropsychiatric symptoms, activities of daily living, pain,

depression, sleep, medication, cost-utility analysis, hospital admission and mortality.

Discussion: Despite complex medical and psychosocial challenges, nursing home patients are often treated by

staff possessing low level skills, lacking education and in facilities with a high staff turnover. Implementation of a

research-based multicomponent intervention may improve staff’s knowledge and competence and consequently the

quality of life of nursing home patients in general and people with dementia in particular.
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Background

The rapidly growing population of elderly persons in

Europe is subject to frequent and numerous comorbi-

dities, impaired organ function and problems linked to

access to care and skilled treatment [1]. Dementia is in-

creasingly common in the ageing population, with ap-

proximately 35 million affected people worldwide and 10

million in Europe [2, 3]. This number is expected to

double within the next three decades, thus posing a con-

siderable challenge for the healthcare system and society.

Whereas one in four Americans die in a nursing home

(NH) every year [4], almost half of the Norwegian citi-

zens die in a NH [5]. In Norway, it has been estimated

that 70,000 people have dementia, 34,000 of whom live

in a NH [6] and have a stay of about 24 months mean

length before death. More than 80 % of those living in a

NH have dementia [7], often combined with stroke,

heart failure or cancer. They have distressing mental

health problems, such as agitation and depression [8],

physical disabilities and unmet social requirements, and

they are often in pain [9, 10]. The prescription of

medication is high, including potentially harmful psy-

chotropic drugs [11]. In addition, these people are in

significant need of advance care planning [12] and

meaningful activities [13].

In order to meet these challenges, the Norwegian

Government encourages the municipalities to develop

services and staff competence to improve mental health

and quality of life (QoL) in NH patients and people

with dementia as set out in the Coordination Reform

(Norwegian Government report: 47 2008-2009). Objec-

tives are in line with the National Research Program on

Health, Care and Welfare Services 2015–2024 support-

ing research to develop and evaluate effective and com-

plex interventions in large-scale research projects with

a multidisciplinary approach, and including elderly NH

patients with chronic diseases.

Responsibility for care and treatment of older people

depends on the commitment and capability of the pri-

mary healthcare system. However, despite these complex

tasks, NH patients are often treated by unqualified staff

who lack education, knowledge and basic skills in terms

of understanding patient behaviour, and who have insuf-

ficient expertise in how to treat and give proper care to

persons with dementia [6].

Rationale for the present trial

The number of cluster randomized clinical trials (RCT)

including NH patients with and without dementia that

are designed to investigate the efficacy of competence

improvement programs combined with clinical treat-

ment methods has increased in the last decade. For in-

stance, implementation of introductory communication

in the form of advance care planning (ACP) in NHs

resulted in fewer deaths in hospitals and reduced re-

source use [12], better end-of-life care and pertinent eth-

ical discussions, and satisfied relatives and staff [14].

Another example is the stepwise protocol of treating

pain (SPTP) in people with dementia which succeeded

in the reduction of agitation [15], mood syndrome [16]

and pain [10]. Previously, systematic medication reviews,

including staff education, workshops and face-to-face

interaction between the prescribing physician and an

expert-group, have been found to reduce unnecessary

and harmful drug prescription [17]. Finally, a current

systematic review by Testad et al. (2014) highlighted the

benefit of systematic organization of activities [13] and

described improvements in neuropsychiatric symptoms

for reminiscence therapy [18–20], personalized pleasant

activities [21–23] and person-centered care [24–26].

It is of key importance that these single interventions

improved either behaviour such as agitation and aggres-

sion, reduced use of the total medication and antipsy-

chotics, or hospital admissions. However, none of the

single interventions resulted in an improvement of the

QoL in NH patients. In addition, the evaluation of the

actual implementation process of the interventions has

largely been neglected.

The COSMOS intervention

It is a basic requirement of human rights that a person is

informed about her or his disease and be enabled to con-

sider future plans and decisions [27–29], be out of pain

[15, 30, 31], receive proper medical treatment [32, 33] and

be involved in meaningful activities [13, 21, 34]. The

COSMOS intervention is based upon results of earlier

RCTs and will combine, implement and test the most ef-

fective components for developing an optimal multicom-

ponent and systematic intervention by (Fig. 1):

– COmmunication

– Systematic assessment and treatment of pain

– Medication review

– Organization of activities and

– Safety

Changing clinical practice requires attention to multiple

factors that influence individuals’ or groups’ willingness

and ability to incorporate new knowledge of care [35].

Whereas education of clinicians alone is reported to be in-

effective in changing care practices, complex multicompo-

nent interventions that incorporate clinicians’ education

have been reported to be successful [36]. The COSMOS

trial is an evidence-based effectiveness-implementation

hybrid trial funded by the Norwegian Research Council.

We intend to use mixed qualitative and quantitative

methods to test the effectiveness of the multifaceted inter-

vention and to develop and test the implementation
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strategy for NH staff. In this paper, we describe the

development of the COSMOS intervention; development

of the education program; education of the COSMOS

implementers (COSMOS ambassadors); implementation

process in intervention NHs; support procedures, and

statistical analyses.

The COSMOS program is based on evidence from the

literature, and scientific and clinical experiences of the

research group including research projects with cross-

sectional, trajectory and RCT design, and a review of the

literature. The COSMOS researchers are involved in

education programs and teaching activities for health-

care professionals, people with dementia and relatives

both at a national and international level. The combin-

ation of evidence for best practice and expertise related

to education and training has been used to build up a

systematic intervention which transfers evidence-based

knowledge into an understandable everyday quality im-

provement intervention.

Implementation strategies

One of the greatest challenges facing the global health

community is to take proven interventions and implement

them into the real world. The term “to implement” means

“to carry out into effect”. Implementation research is

defined as the related scientific investigation concerning

the implementation process and the act of carrying an

intention into effect in a real-world scenario [37, 38]. For

the COSMOS trial, this means that research-based know-

ledge is to be transferred into practice with the selection

of NH patients who mirror a broad variety of current

quality in care and treatment offered in NHs.

A crucial aspect when assessing the effect of a com-

plex intervention study is whether or not the interven-

tion was implemented at all. Even when an intervention

is superbly designed, real-world contextual factors may

prevent the intervention from being realized as intended

in a complex adaptive system [39, 40]. The intervention

may not be completed, or it may be completed differ-

ently than originally intended, not systematic or plainly

wrong. In other words, it is necessary not only to evalu-

ate the intervention effect but also to evaluate imple-

mentation fidelity and sustainability [40].

Aims of the COSMOS trial

The primary objective with the COSMOS trial is to im-

prove the QoL in NH patients by enhanced communica-

tion in form of ACP, proactive assessment and treatment

of pain, discontinuation of unnecessary medication and

organization of activities. The secondary objective is to

determine the effectiveness by core outcome measure-

ments of mental and physical health, pain, sleep, safety,

total drug use, hospital admission and cost-effectiveness.

We also investigate how successful the implementation

process was and staff satisfaction.

Methods and design

This is a 4-month multicenter, cluster randomized and

controlled effectiveness-implementation hybrid trial with

follow-up at month 9, involving 571 participants from

67 NH units in Norway (Flow chart in Fig. 2). The

mixed method design comprises the quantitative assess-

ment with validated outcome measures and qualitative

research of the intervention strategy by implementation

indicators [40]. Very few studies have focused on these

critical issues, hence the key attention of this project is

to explore how the combination of an educational pro-

gram for carers and research-based practice and compe-

tence may improve the QoL for NH patients. Until now,

the efforts to improve standard of care in NHs have re-

sulted in many “stints”; that is, most NHs may have had

a campaign focusing on one of the single interventions.

However, if a NH, for instance, offers optimal assess-

ment and treatment of pain, this does not automatically

mean that patients are also provided with meaningful

activities.

Settings and target population

Urban and rural NHs in Southern Norway will be in-

cluded. The mix between urban/rural, big/small munici-

palities from different areas of Norway, extending over

700 kilometers apart, ensures a representative NH po-

pulation. Systematic selection of the clusters will be

achieved through established networks and information

to related municipalities and NH managers. We strived

Fig. 1 COSMOS components
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to ensure collaboration from the top healthcare leaders

of each municipality.

Inclusion criteria: NH patients with and without de-

mentia, ≥65 years old, from 67 clusters, will be recruited.

Diagnoses are based on patient’s medical records, med-

ical examination and routine laboratory tests in the NH.

The patients’ cognitive function is assessed by Mini-

Mental State Examination (MMSE) [41] and Functional

Assessment Staging (FAST) [42].

Exclusion criteria: Dying patients (life expectancy ≤6

months) or patients with diagnoses of schizophrenia will

not be included.

Research questions and study hypotheses in order to

meet the aims of the study

1. To what extent will the implementation of ACP

improve the decision processes and interactions

Fig. 2 Flow chart of the COSMOS trial
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between patients, staff and family and reduce

hospital admissions and costs? We hypothesize

that a systematic communication approach will

empower patients and families to make preferred

choices, be more independent and become better

able to understand the complexity of current

diagnoses, care and treatment.

2. To what extent will previously unidentified pain

be uncovered when the use of MOBID-2 is

implemented? In patients with untreated pain,

to what extent will a stepwise protocol of treating

pain, show benefit on self-reported or proxy-rater

assessed pain by MOBID-2 Pain Scale? We

hypothesize that education and written material

will result in improvements in pain assessment

which will in turn result in excellent pain

treatment and improved QoL.

3. In patients with polypharmacy (≥4 drugs), to

what extent will the systematic protocol of

medication review based on face-to-face discussion

between the responsible physician, NH staff and

research team, following START and STOPP

criteria [43] show benefits in terms of total

medication use, use of psychotropic drugs and

costs [44]. We hypothesize that a systematic

medication review will reduce unnecessary

medication and related costs, thereby improving

the resources available.

4. To what extent will a standardized and

individual plan for activities increase activity

time? We hypothesize that an individual plan for

activities will improve the daytime activity

provision to patients through regular follow-up

and inclusion of relatives and volunteers.

Cluster randomized effectiveness-implementation hybrid

trial

Whereas pragmatic trials conduct a fixed intervention

and do not try to control or ensure the delivery of

services to meet realistic standards in normal practice

settings, effectiveness-implementation hybrid trials also

intervene and/or observe the implementation process as

it actually occurs [37, 45]. Thereby, effectiveness-

implementation hybrid designs are intended to assess

the effectiveness of both an intervention and an im-

plementation strategy. In this context, the expression

“hybrid” signalizes a mixed method study design to

cover the whole process of implementation and assess-

ment of the intervention. Studies include elements of an

effectiveness design (e.g. randomization to intervention

and control group) and investigate, additionally, the

implementation strategy by implementation outcome

variables [45].

Cluster design and blinding

According to the research design, patients, units or even

NHs are cluster randomized to care as usual or treat-

ment. In a hybrid trial design, the implementation strat-

egies, education and follow-up may be optimized during

the process, for the purpose of gaining new understand-

ing and insight. Because of this, the participants, patients

and/or staff related to the clusters cannot be completely

blinded regarding the group allocation. Meanwhile, the

cluster randomized design is the most suitable design for

implementation research, as it reduces the contamination

between the intervention and control groups [46]. Fur-

thermore, the cluster design takes into account the fact

that the participants live together in the NH clusters.

Randomization

Using SPSS, each single NH unit is randomized to inter-

vention or control condition per participating municipal-

ity and matched by urban and rural, prosperous and less

well-to-do status and organizational conditions.

Control condition

The control group will receive care as usual, during the

trial and follow-up period. NHs in the control group have

to show a satisfactory standard of care. This standard will

be verified by the COSMOS team during the data collec-

tion. In addition, the control group will be monitored by

monthly telephone contact. The control group may also

derive a considerable learning effect. Before randomization,

representatives from each NH receive information about

the aim and content of COSMOS, because they have to de-

cide whether they are interested in participating or not.

When NHs are then randomized for control, responsible

staff members receive information on dementia diagnoses,

neuropsychiatric symptoms and pain assessment in people

with dementia as part of the data collection, and they will

be trained in the use of primary/secondary outcome mea-

sures. To motivate control NHs to continue participating,

they will receive the COSMOS intervention after the last

data collection at month 9 by a waiting-list-strategy [47]

supported by a “supervisor” recruited from a NH who has

already received the intervention.

Development of the COSMOS education program

The study intervention will be delivered by the

COSMOS education program and guidelines describing

the COSMOS components: COmmunication, Systematic

assessment and treatment of pain, Medication review,

Organization of activities, and Safety (Figs. 3, 4 and

Appendix). Standardized written material (guidelines, pa-

tient logs, power point, handouts, flash cards, flyer, poster

and entrance placard) that describe the evidence base

background and content of COSMOS is prerequisite for

training. The material has been adapted to language and
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Fig. 3 Detailed overview of the multicomponent COSMOS intervention, education program and outcome measures
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staff competence and reviewed taking into account mental

health and care needs of the patients. After the pilot study,

adaptions are made for the power point presentation, time

use and enhanced feedback system, whereas the content

of the intervention is changed only marginally. For further

follow-up, the standardized and pilot-tested 2-day teaching

program (Appendix) will transfer COSMOS components

(Fig. 3) to the implementers (COSMOS ambassadors), by

a senior researcher (BSH) and postdoctoral research fellow

(EF). Selected NH staff, NH physicians and managers are

invited; at least two colleagues from included units must

participate.

Education of the COSMOS ambassadors

The intervention will be delivered by implementers

called “COSMOS ambassadors”. The COSMOS ambas-

sadors are staff from the intervention NHs. We invite all

physicians, nurses and licensed practical nurses to the

education, but require a minimum of two nurses from

each NH unit in the intervention group to participate.

The COSMOS ambassadors usually registered and li-

censed practical nurses have hands-on experience with

NH patients in their daily work. Ambassadors participate

in the 2-day education (about 2.5 h per COSMOS com-

ponent, role play, patient-centered discussion and feed-

back) following the COSMOS program (Fig. 3 and

Appendix) and receive supervision from the research

team using the COSMOS patient logs and written

COSMOS guidelines. NH managers provide a written

agreement for participation and confirm that staff will

not switch between care units. Given the complexity and

multi-faced nature of the intervention, as well as the

heterogeneous “real-world” population, some variability

in the implementation of the interventions is to be

expected.

Implementation in NHs

After finalizing the COSMOS education program, the

intervention (Figs. 3 and 4) will be delivered by the

ambassadors at each NH unit with a weekly focus; “red

week” for communication, “blue” for systematic assess-

ment and treatment of pain, “yellow” for medication re-

view and “green” for organization of activities. Education

will be offered during lunch and/or report for about

20 min, if possible, several times a week to enable all

staff members to participate. The ambassadors will use

written material and power point presentation to inform

and educate their colleagues. By this, each COSMOS

component will ideally be repeated every month between

baseline and month 4 data collections. To ensure medi-

cation review, two COSMOS researchers (BSH and CG)

sought out the NH physicians and responsible nurses to

perform a collegial face-to-face systematic medication

review. The support by regular telephone contact every

second week, a telephone/email hotline (Monday to

Friday 08:00–16:00) gives NH staff assistance when they

Fig. 4 COSMOS protocol development and implementation strategy
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have concrete questions related to data collection or in-

ternal education. A half day, midway evaluation after 2

months, and personal visits if requested by staff mem-

bers, is offered to further facilitate implementation. The

COSMOS ambassador at each intervention NH will

supervise the overall delivery of the interventions, sup-

ported by four full-time COSMOS researchers (IA, CG,

TH and TE).

Effectiveness measures by core outcome measurements

Data collection for outcome measures will be completed

at baseline, months 4 and 9, conducted by the patient’s

primary caregiver who knows the patient, together with

a research assistant. Demographics will be collected

from the patients’ record. Selection of outcome mea-

sures is consistent with recommendations from the

Initiative on Methods, Measurement and Pain Assess-

ment in Clinical Trials (IMMPACT) [48].

Primary and secondary outcome measures

The primary outcome in the COSMOS trial is QoL as mea-

sured by quality of life in late-stage dementia (QUALID)

[49] and Quality of life in Dementia (QUALIDEM) [50]

(Table 1). We also use the European Quality of Life-5

Dimensions (EQ-5D) [51] in connection with Resource

Utilization in Dementia-Formal Care (RUD-FOCA) [44]

as one of the secondary outcomes. Other secondary

outcomes are Neuropsychiatric Inventory-Nursing Home

version (NPI-NH) [52], Cohen-Mansfield Agitation Inven-

tory (CMAI) [53], Cornell Scale for Depression in

Dementia (CSDD) [54], Mobilization-Observation-

Behaviour-Intensity-Dementia 2 (MOBID-2) Pain Scale

Table 1 Instruments used as primary and secondary outcome measures

What does the tool measure Tool characteristics & psychometric properties

QUALID*† [49] QoL by cognitive function, health, function,
social and psychological well-being.

11 behaviours rated on a 5-point Likert scale (range 11–55). Excellent
reliability, internal consistency and validity are reported. Lower score
indicates higher QoL

QUALIDEM*† [50] QoL by self-image, affect, restlessness, care and
social relation, feeling at home & active.

40 items scored 0–3 in 10 subscales yielding a sum score for each
subscale; care relationship (0–21), positive affect (0–18), negative affect
(0–9), restless tense behaviour (0–9), positive self-image (0–9), social
relations (0–18), feeling at home (0–12), having something to do (0–6),
undefined items (0–9). Sufficient reliability and validity are reported

EQ-5D*† [51, 69] QoL by mobility, self-care, activities, pain/
discomfort and anxiety/depression, and
impression of health

Patient or care-giver indicates patient`s state in f the 5 dimensions,
according to 3 levels: no, some or extreme problems, and total
impression of health (0–100). Scarce evidence for use in NH setting
& with/in people with dementia

NPI-NH*† [52, 70] Neuropsychiatric symptoms in dementia,
caregiver distress.

Total and subscale scores are provided based on frequency & severity
of symptoms (range 0–144). Good validity and reliability of the Norwegian
version of the NPI-NH. Including The neuropsychiatric inventory caregiver
distress scale

CMAI*† [53, X7] Agitation & behavioural disturbances 29 items (range 29–203). Good validity & reliability

CSDD*† [54] Depression in people with dementia 19 items rated from 0=no symptom to 2=severe. ≥8 = depression,
>12=moderate-severe depression. Satisfactory inter-rater reliability
and validity

MOBID-2 Pain
Scale*† [55]

Two-part pain location and intensity in
people with advanced dementia.

Pain intensity inferred by the patient’s pain behaviours during standardized,
guided movements (Part 1), and pain behaviours related to internal organs,
head and skin (Part 2). Excellent reliability, validity and good responsiveness

MMSE † [71] Differentiation of severity of cognitive
impairment

30-point scale where 0 to 11=severe impairment, 12 to 17=moderate,
18 to 23=mild, 24 to 30=no impairment

FAST*† [42, X14] Severity of dementia Stages dementia in 7 stages, 1 normal, 2 normal ageing, 3 possible dementia,
4 mild, 5 moderate, 6 and 7 severe dementia. Good reliability and validity

ADL*† [57] Physical function by rating activities;
feeding, moving, toilet and dressing.

The scale includes 6 items (range 0–30) Lower values indicates better
functioning and independence

CGIC* [72] Perceived improvement and efficacy 7-point rating ranging from very much worse (0) to very much improved (6).
Not intended as a sensitive measure of small changes, but for changes
considered clinically significant.

RUD-FOCA* [44] Cost-analysis of time use during 24 hours Total time per 24 hours is summed and mean time is calculated by
records of required care. Validated for use in NHs, acceptable test-retest
reliability and construct validity

* Proxy rated instrument, † Validated for use in people with dementia, ADL Physical Self-Maintenance Scale, FAST Functional Assessment Staging, CGIC Clinical

Global Impression of Change, CMAI Cohen-Mansfield Agitation Inventory, CSDD Cornell Scale for Depression in Dementia, EQ-5D European Quality of Life-5

Dimensions, MMSE Mini Mental State Examination, MOBID 2 Mobilization-Observation-Behaviour-Intensity-Dementia 2 Pain Scale, NPI-NH Neuropsychiatric

Inventory- NH version, QoL Quality of life, QUALID quality of life in late-stage dementia, QUALIDEM Quality of life in Dementia, RUD-FOCA Resource Utilization in

Dementia – Formal Care
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[55, 56], Personal Activities of Daily Living (P-ADL)

[57] and Clinical Global Impression of change (CGIC)

[58, 59]. We will use Actigraphy (Philips Actiwatch

Spectrum) to objectively assess sleep patterns and cir-

cadian rhythm and light exposure [60, 61]. Total medi-

cation and use of psychotropic drugs in number and

dose will be assessed with respect to drug-related prob-

lems and drug–drug interactions using STOPP and

START criteria [43] and anticholinergic list [43]. A full

description of the primary and secondary outcomes

and screening instruments MMSE [41] and FAST [42]

are provided in Table 1.

Indicators of effective implementation strategies

(qualitative)

The interventions will be observed and evaluated accord-

ing to i) perception among end users and stakeholders

that the intervention is “agreeable” (Acceptability); ii) staff

intentions and actions to employ the intervention (Adop-

tion); iii) perceived relevance of the intervention in NH

settings (Appropriateness); iv) degree to which the inter-

vention can be carried out in NHs (Feasibility); v) integrity

to and quality of intended program delivery (Fidelity); vi)

extent of institutionalization of the interventions, reach or

spread (Penetration); vii) maintenance and continuation of

the interventions; durability; integration; incorporation

(Sustainability) [62, 63]. The evaluations include analyses

of medical records and interviews of staff. Assessment of

the implementation of the COSMOS interventions will be

completed with monthly visits and phone calls to the con-

tact persons on each NH. The patient logs will help struc-

ture the phone conversations according to individual

intervention and patient. These semi-structured interviews

will be coded in accordance with the patient log. This en-

tails registering whether or not the planned interventions

have been carried out (yes/no/not applicable), and collect-

ing short statements regarding barriers and other relevant

comments.

Data management and analyses

A data manager will be responsible for punching, validating

and merging trial data. Data will be stored on approved

servers at the University of Bergen (UoB). Demographic

and clinical characteristics between intervention and con-

trol at baseline will be compared using Pearson χ
2 test sta-

tistics for categorical variables and independent samples t

test for normal variables (age, diagnoses and pain diagno-

ses). Analysis of covariance (ANCOVA) estimates the mean

effect in each trial arm, weighted across clusters (1 cluster =

1 NH unit) according to number of patients within each

cluster, and from this, the mean treatment effect is esti-

mated at each time point [47]. The intraclass correlation

coefficient (ICC) expresses the proportion of the total vari-

ance in data between included clusters. Primary efficacy

population includes all patients with at least one post-

baseline assessment (month 4 measure), and we will use a

linear intercept mixed model in a two-way repeated mea-

sures configuration to assess change over time. Treatment

effect will be expressed as estimated effect of intervention,

along with a 95 % confidence interval and p values ≤0.05

for each time point. The Mann-Whitney U test will be

used for non-normal distributed continuous variables such

as QUALID [49], QUALIDEM [50], NPI-NH [52], CMAI

[53], CSDD [54], MMSE [41], MOBID-2 Pain Scale [55],

CGIC [59] and P-ADL [57]. Cost-utility analysis will be

performed including costs for pharmaceuticals, resource

use in NHs and use of external heath care facilities [44]. A

full statistical analysis plan, including potential missing

data imputation for each outcome measure, will be devel-

oped through the course of the study.

Sample size analyses

QoL is our primary outcome measure, and ongoing

comparable intervention studies conduct similar sam-

ple size analyses; however, we are not aware of large-

scale studies presenting the effect of a multicompo-

nent intervention on QoL outcome measures such as

QUALIDEM or DEMQOL. Based upon the magnitude

of improvement in our previous RCT on pharma-

cological interventions [15] for neuropsychiatric

symptoms in NH patients, we estimated that a 25 %

reduction of the NPI-NH scale (SD 5 standardized

effect size [SES] 0.4) for comparison of the interven-

tion and control group at month 4. To measure a dif-

ference of this magnitude requires a minimum of 81

patients allocated to each arm of the trial, for a sig-

nificance level of 5 % (two sided), a power of 80 %

and equal allocation. As cluster designs lead to loss

of power [47], the sample size should be multiplied

by 1 + (m − 1)ρ, called the design effect, where m is

the average cluster size and ρ = s2b/(s2b + s2w) is the

ICC, where s2b is the variance between clusters, and

s2w is the variance within clusters. Based on add-

itional assumption of an estimated ICC of 0.157 in the

earlier trial with an intervention over 8 weeks [15], an

average of 10 eligible patients in each cluster gives a

DE = [(1 + (11 − 1) × 0.157)] = 2.57 [15]. Thus, we need a

minimum of 208 (2.57 × 81) patients per arm, or 416

patients in total. We expect a drop-out rate between 20 to

25 % [64] from baseline to month 4. Thus, we need a re-

cruitment of an additional 104 participants (520 in total),

with 32 clusters (NH units) in each arm. COSMOS will be

conducted in at least 64 NH units (clusters), with an

average of 8–12 patients on each unit.

Ethical approval

The trial is approved by the Regional Committee for Med-

ical and Health Research Ethics, West Norway (REK 2013/
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1765), and registered at clinicaltrials.gov (NCT02238652).

Verbal and written informed consent was obtained in

direct conversations with all cognitively intact patients

with sufficient ability to consent. In patients lacking the

ability to consent, verbal and written informed and pre-

sumed consent was obtained in direct conversation with

the patient (if possible) and his or her legal guardian,

usually a family member or advocate, after explaining the

aims and protocol of the study.

Trial status

The trial is an ongoing project; we have completed the

pilot, included participants in the trial and now com-

menced implementation of the COSMOS intervention

and data collection at baseline and follow-up, at the time

of manuscript submission.

Discussion

COSMOS intends to improve the QoL in NH patients

by enhanced communication and ACP, systematic as-

sessment and treatment of pain, medication review and

organization of meaningful activities provided by edu-

cated NH staff. Thereby, the intervention aims to im-

prove the mental and physical health of the people,

safety and cost-effectiveness and reduce unnecessary

medication and hospital admission.

The development of the multicomponent approach is

built on evidence-based research results of single-

intervention studies. In fact, this intervention was in-

spired by prompt feedback from NH staff in response to

our pain research: “of course, it is important that NH

patients are pain free, but our problem is not primarily

the pain, but rather the communication—we do not talk

to them, early enough” or “nice with less medication,

but our problem is lack of activities”. Our research team

realized that complex health challenges in NHs are in

need of complex and multifaceted and systematic

interventions.

In the absence of a comparable study design, the

length of a 4-month period is based on current results

by a trajectory study demonstrating a death rate of 29 %

during the first year after NH admission (submitted).

Based on the 2-month pilot study, we recognized that

the NH staff needs enough time to get familiar with the

COSMOS intervention, teach new colleagues and make

necessary changes in the unit. On the other hand, the

study period should not be too long, to avoid patient

drop-out and ensure staff compliance.

This study design has its limitations. We are aware

that the combined COSMOS components into a com-

plex intervention investigated with a cluster randomized

research design make the trial more impractical and ob-

jectionable compared to a single intervention [65]. It has

previously been described that the complexity resulting

from interactions among many component parts de-

creases the predictability of effects [66]. Despite this

limitation, we argue that the combination of several

components to a multifaceted intervention is necessary

to cover a larger area of unmet needs in NH patients

and people with dementia. In addition, we suggest that

the concept may mimic the clinical reality. To deal with

this methodological challenge, we followed recommen-

dations by the implementation science for development

and testing of multicomponent healthcare interventions

[67]. It has previously been highlighted that the develop-

ment, implementation and evaluation of any new and

systematic healthcare intervention are complex proce-

dures [60]. To avoid study complexity and unpredictabil-

ity, researchers usually reduce study designs to one of

the most essential parts in order to fulfill strict RCT re-

quirements [67]. This reduction may result in a complex

intervention being reduced to a series of simple inter-

ventions; doing so fails to acknowledge that a complex

intervention has the potential to be more than the sum

of its parts. Optimistically, results of this study will dem-

onstrate the efficacy of this intervention and satisfaction

in patients, staff and relatives. In addition, we expect to

contribute to further development of implementation re-

search in the NH setting.

It is also widely recognized [47] that RCTs are less ef-

ficient, in a statistical sense; compounded by the effect

of personal interactions among cluster members who

receive the same intervention. For example, education

strategies provided during teaching lessons could lead

to sharing of information that creates a cluster effect.

Circumstances have an impact on sample size analyses

and the necessary volume of the study. Attempts to

minimize contamination were made (e.g. geographical

distance between NH units and same physicians do not

serve different units of control and intervention

groups). In addition, we have included a larger group of

patients and clusters in accordance with the sample

size analysis adjusted for the ICC effect. Until now,

there are few comparable studies: The WHELD study

[68] includes even more participants; however, the

intervention method uses a grid design with different

intervention approaches resulting in increased sample

size.

Taken together, several structural factors may influ-

ence the implementation process and outcome measures

[38]. Although much is known about the effectiveness of

interventions that benefit aspects of physical and mental

health, any intervention is of limited value unless it is

practical and can be implemented routinely in clinical

practice [37]. Research is imperative to understand and

evaluate potential obstacles to refine interventions and

competence improving programs through extensive field

testing.
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Abbreviations

ACP: advance care planning; ADL: activities of daily living; ANCOVA: analysis of

covariance; CGIC: Clinical Global Impression of change; CMAI: Cohen-Mansfield

Agitation Inventory; COSMOS: COmmunication, Systematic assessment

and treatment of pain, Medication review, Organization of activities, Safety;

CSDD: Cornell Scale for Depression in Dementia; EQ-5D: European Quality

of Life-5 Dimensions; FAST: Functional Assessment Staging Tool; MMSE:

Mini-Mental Status Examination; IMMPACT: Initiative on Methods, Measurement

and Pain Assessment in Clinical Trials; ICC: intraclass correlation coefficient;

MOBID-2: Observation-Behavior-Intensity-Dementia-2 Pain Scale; NH: nursing home;

NPI-NH: Neuropsychiatric Inventory-Nursing Home version; NPS: Neuropsychiatric

symptom(s); NSD: Norwegian social Science Data Services AS; RCT: Randomized

Controlled Trial; REK: Regional Committee for Medical and Health Research Ethics;

RUD-FOCA: Resource Utilization in Dementia-Formal Care; QoL: quality of life;

QUALID: quality of life in late-stage dementia; QUALIDEM: quality of life in

dementia; SAE: serious adverse event; SD: standard deviation; SPSS: Statistical

Package for the Social Science; STOPP: Screening Tool of Older Persons’

potentially inappropriate Prescriptions; START: Screening Tool to Alert doctors to

Right Treatment; UoB: University
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Kings College, London, and is based on an optimized intervention, WHELD

(NHSRP-PG-0608-10133), which aims to improve mental health and QoL and

Table 2 2-day education program for COSMOS ambassadors,

physicians and nursing home managers

Themes

Day 1

08:30 Registration, welcome and introduction of participants and
nursing homes (NH)

09:00 The multicomponent concept of COSMOS, introduction
and plan for teaching, education and follow-up of patients,
relatives, NH staff including managers

09:45 Module 1: Assessment and treatment of pain

Pain physiology; pain behaviour in people with dementia;
stepwise protocol of treatment pain

10:30 Break

10:45 Efficacy of treating pain on neuropsychiatric symptoms in
people with dementia

11:15 Practical exercises in the use of MOBID-2 Pain Scale;
introduction of the manual and demonstration material
for the cluster/NH unit

12.15 Lunch

13.00 Module 2: Organization of activities

What is the evidence base for different types of activities

13:45 How to assess the efficacy of activities?

14:30 Break

14:45 The patient’s individual plan

15:30 Practical exercises in identification of the resources in my NH;
introduction of the manual and demonstration material for
the cluster/NH unit

16:15 Feedback and evaluation of the day

16:30 Take home message

Day 2

08:30 Welcome and coffee

08:45 Module 3: Medication review

Polypharmacy in elderly people and NH patients with and
without dementia

09:30 Anticholinergic side effects; START and STOP criteria;
www.interaksjoner.no

10:15 Break

10:30 Use of the medication review checklist and relevant patient
tools

11:15 Practical exercises of medication review by patient examples;
introduction of the manual and demonstration material for
the cluster/NH unit

12:15 Lunch

13:00 Module 4: Communication in form of advance care
planning (ACP)

What do we know about ACP and communication in NH
settings?

13:45 How to assess the efficacy of ACP?

14:30 Break

14:45 Role play

Table 2 2-day education program for COSMOS ambassadors,

physicians and nursing home managers (Continued)

15:30 Practical exercises in identification of promoters and
barriers to conduct ACP in my NH; introduction of the
manual and demonstration material for the cluster/NH unit

16.15 What are the next steps? Contact with patients and
relatives, telephone hotline, information posters/pocket
cards, flyers, contact with media, web-site and more.

16:30 Program evaluation

17:00 Take home message
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to reduce psychotropic drugs in NH patients by a pragmatic cluster RCT

design. COSMOS and WHELD will use different methods and interventions

but the same outcome measures. This will make COSMOS and WHELD

comparable by data exchange.

Indemnity

The Department of Global Public Health and Primary Care (IGS), University of

Bergen (UoB), is responsible for providing indemnity for negligent liability.

IGS will act as the sponsor for this study.

Author details
1Department of Global Public Health and Primary Care, Centre for Elderly – and

Nursing Home Medicine, University of Bergen, Kalfarveien 31, N-5020 Bergen,

Norway. 2Centre for Elderly and Nursing Home Medicine, Stavanger University

Hospital, Stavanger, Norway. 3Karolinska Institutet (KI), Department of

Neurobiology, Care Sciences and Society, KI-Alzheimer Disease Research Center,

Stockholm, Sweden. 4Norwegian National Advisory Unit of Ageing and Health,

Vestfold Hospital Trust, Tønsberg, Norway. 5Centre for Old Age Psychiatry

Research, Innlandet Hospital Trust, Ottestad, Norway. 6Institute of Health and

Society, Faculty of Medicine, University of Oslo, Oslo, Norway. 7The Wolfson

Wing & Hodgkin Building Guys Campus, Kings College, London SE1 1UL, UK.

Received: 29 July 2015 Accepted: 11 August 2015

References

1. Hall S, Kolliakou A, Petkova H, Froggatt K, Higginson IJ. Interventions for

improving palliative care for older people living in nursing care homes.

Cochrane Database Syst Rev. 2011;CD007132.

2. Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L, Ganguli M, et al. Global

prevalence of dementia: a Delphi consensus study. Lancet. 2005;366:2112–7.

3. Kalaria RN, Maestre GE, Arizaga R, Friedland RP, Galasko D, Hall KT, et al.

Alzheimer's disease and vascular dementia in developing countries:

prevalence, management, and risk factors. Lancet Neurol. 2008;7:812–26.

4. Teno JM, Gozalo PL, Bynum JPW, Leland NE, Miller SC, Morden NE, et al.

Change in End-of-life care for medicare beneficiaries site of death, place of

care, and health care transitions in 2000, 2005, and 2009. JAMA.

2013;309:470–7.

5. Vollset SE, Thelle DS, Tretli S, Tverdal A, Vatten L. Dødelighet og dødsårsaker

i Norge gjennom 60 år 1951–2010 (Rapport 2012:4): Folkehelseinstituttet.

2012.

6. Engedal K. The Norwegian dementia plan 2015 – making most of the good

days. Int J Geriatr Psychiatry. 2010;25:928–30.

7. Selbaek G, Kirkevold O, Engedal K. The prevalence of psychiatric symptoms

and behavioural disturbances and the use of psychotropic drugs in

Norwegian nursing homes. Int J Geriatr Psychiatry. 2007;22:843–9.

8. Ballard CG, Gauthier S, Cummings JL, Brodaty H, Grossberg GT, Robert P, et

al. Management of agitation and aggression associated with Alzheimer

disease. Nat Rev Neurol. 2009;5:245–55.

9. Achterberg WP, Gambassi G, Finne-Soveri H, Liperoti R, Noro A, Frijters

DHM, et al. Pain in European long-term care facilities: cross-national study in

Finland, Italy and the Netherlands. Pain. 2010;148:70–4.

10. Sandvik RK, Selbaek G, Seifert R, Aarsland D, Ballard C, Corbett A, et al.

Impact of a stepwise protocol for treating pain on pain intensity in nursing

home patients with dementia: a cluster randomized trial. Eur J Pain.

2014;8:1490–500.

11. Ballard C, Brown R, Fossey J, Douglas S, Bradley P, Hancock J, et al. Brief

Psychosocial Therapy for the Treatment of Agitation in Alzheimer Disease

(The CALM-AD Trial). Am J Geriatr Psychiatry. 2009;17:726–33.

12. Molloy DW, Guyatt GH, Russo R, Goeree R, O'Brien BJ, Bedard M, et al.

Systematic implementation of an advance directive program in nursing

homes - a randomized controlled trial. JAMA. 2000;283:1437–44.

13. Testad I, Corbett A, Aarsland D, Lexow KO, Fossey J, Woods B, et al. The

value of personalized psychosocial interventions to address behavioral and

psychological symptoms in people with dementia living in care home

settings: a systematic review. Int Psychogeriatr. 2014;26:1083–98.

14. Livingston G, Lewis-Holmes E, Pitfield C, Manela M, Chan D, Constant E, et

al. Improving the end-of-life for people with dementia living in a care

home: an intervention study. Int Psychogeriatr. 2013;25:1849–58.

15. Husebo BS, Ballard C, Sandvik R, Nilsen OB, Aarsland D. Efficacy of treating

pain to reduce behavioural disturbances in residents of nursing homes with

dementia: cluster randomised clinical trial. BMJ. 2011;343:1–10.

16. Husebo BS, Ballard C, Fritze F, Sandvik RK, Aarsland D. Efficacy of pain

treatment on mood syndrome in patients with dementia: a randomized

clinical trial. Int J Geriatr Psychiatry. 2014;29:828–36.

17. Loganathan M, Singh S, Franklin BD, Bottle A, Majeed A. Interventions to

optimise prescribing in care homes: systematic review. Age Ageing.

2011;40:150–62.

18. Haslam C, Haslam SA, Ysseldyk R, McCloskey LG, Pfisterer K, Brown SG. Social

identification moderates cognitive health and well-being following storyand

song-based reminiscence. Aging Ment Health. 2014;18:425–34.

19. Haslam C, Haslam SA, Jetten J, Bevins A, Ravenscroft S, Tonks J. The Social

Treatment: The Benefits of Group Interventions in Residential Care Settings.

Psychol Aging. 2010;25:157–67.

20. Hsu YC, Wang JJ. Physical, affective, and behavioral effects of group

reminiscence on depressed Institutionalized elders in Taiwan. Nurs Res.

2009;58:294–9.

21. Cohen-Mansfield J, Marx MS, Freedman LS, Murad H, Thein K, Dakheel-Ali M.

What affects pleasure in persons with advanced stage dementia? J Psychiatr

Res. 2012;46:402–6.

22. Cohen-Mansfield J, Dakheel-Ali M, Jensen B, Marx MS, Thein K. An analysis

of the relationships among engagement, agitated behavior, and affect in

nursing home residents with dementia. Int Psychogeriatr. 2012;24:742–52.

23. Kovach CR, Magliocco JS. Late-stage dementia and participation in

therapeutic activities. App Nurs Res. 1998;11:167–73.

24. Fossey J, Masson S, Stafford J, Lawrence V, Corbett A, Ballard C. The

disconnect between evidence and practice: a systematic review of person-

centred interventions and training manuals for care home staff working

with people with dementia. Int J Geriatr Psychiatry. 2014;29:797–807.

25. Rokstad AM, Vatne S, Engedal K, Selbaek G. The role of leadership in the

implementation of person-centred care using Dementia Care Mapping: a

study in three nursing homes. J Nurs Manag. 2015;23:15–26.

26. Chenoweth L, King MT, Jeon YH, Brodaty H, Stein-Parbury J, Norman R, et al.

Caring for Aged Dementia Care Resident Study (CADRES) of personcentred

care, dementia-care mapping, and usual care in dementia: a cluster-

randomised trial. Lancet Neurol. 2009;8:317–25.

27. Sharp T, Moran E, Kuhn I, Barclay S. Do the elderly have a voice? Advance

care planning discussions with frail and older individuals: a systematic

literature review and narrative synthesis. Br J Gen Pract. 2013;63:E657–68.

28. van der Steen JT, van Soest-Poortvliet MC, Hallie-Heierman M, Onwuteaka-

Philipsen BD, Deliens L, de Boer ME, et al. Factors associated with initiation

of advance care planning in dementia: a systematic review. J Alz Dis.

2014;40:743–57.

29. Robinson L, Dickinson C, Rousseau N, Beyer F, Clark A, Hughes J, et al. A

systematic review of the effectiveness of advance care planning

interventions for people with cognitive impairment and dementia. Age

Ageing. 2012;41:263–9.

30. Corbett A, Husebo B, Malcangio M, Staniland A, Cohen-Mansfield J, Aarsland

D, et al. Assessment and treatment of pain in people with dementia. Nat

Rev Neurol. 2012;8:264–74.

31. Husebo BS, Corbett A. Dementia: pain management in dementia-the value

of proxy measures. Nat Rev Neurol. 2014;10:313–4.

32. Alldred DP, Raynor DK, Hughes C, Barber N, Chen TF, Spoor P. Interventions

to optimise prescribing for older people in care homes. Cochrane Database

Syst Rev. 2013;2:CD009095.

33. Wallerstedt SM, Kindblom JM, Nylen K, Samuelsson O, Strandell A. Medication

reviews for nursing home residents to reduce mortality and hospitalization:

systematic review and meta-analysis. Br J Clin Pharm. 2014;78:488–97.

34. Cohen-Mansfield J, Thein K, Marx MS, Dakheel-Ali M, Murad H, Freedman LS.

The relationships of environment and personal characteristics to agitated

behaviors in nursing home residents with dementia. J Clin Psychiatry.

2012;73:392–9.

35. Ersek M, Polissar N, Du Pen A, Jablonski A, Herr K, Neradilek MB. Addressing

methodological challenges in implementing the nursing home pain

management algorithm randomized controlled trial. Clin Trials. 2012;9:634–44.

36. Gilbody S, Whitty P, Grimshaw J, Thomas R. Educational and organizational

interventions to improve the management of depression in primary care: a

systematic review. JAMA. 2003;289:3145–51.

37. Peters DH, Adam T, Alonge O, Agyepong IA, Tran N. Implementation

research: what it is and how to do it. BMJ. 2013;347.

Husebo et al. Implementation Science  (2015) 10:131 Page 12 of 13



38. Peters DH, Adam T, Alonge O, Agyepong IA, Tran N. Republished research:

Implementation research: what it is and how to do it. Br J Sport Med.

2014;48:731.

39. Powell BJ, Proctor EK, Glass JE. A systematic review of strategies for

implementing empirically supported mental health interventions. Res Soc

Work Pract. 2014;24:192–212.

40. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al.

Outcomes for implementation research: conceptual distinctions,

measurement challenges, and research agenda. Adm Policy Ment Health.

2011;38:65–76.

41. Folstein MF, Folstein SE, Mchugh PR. Mini-mental state - practical method

for grading cognitive state of patients for clinician. J Psych Res.

1975;12:189–98.

42. Reisberg B. Functional assessment staging (FAST). Psychopharmacol Bull.

1988;24:653–9.

43. Castillo-Paramo A, Claveria A, Gonzalez AV, Gomez-Serranillos IR, Fernandez-

Merino MC, Figueiras A. Inappropriate prescribing according to the STOPP/

START criteria in older people from a primary care setting. Eur J Gen Pract.

2014;20:281–9.

44. Luttenberger K, Graessel E. Recording care time in nursing homes:

development and validation of the "RUD-FOCA" (Resource Utilization in

Dementia -Formal Care). Int Psychogeriat. 2010;22:1291–300.

45. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C.

Effectivenessimplementation hybrid designs: combining elements of clinical

effectiveness and implementation research to enhance public health

impact. Med Care. 2012;50:217–26.

46. Campbell MJ. Extending CONSORT to include cluster trials -Welcome

extension will help to understand trials better and reduce bias. BMJ.

2004;328:654–5.

47. Donner A, Klar N. Design and analysis of cluster randomization trials in

health research. 2000.

48. Gewandter JS, Dworkin RH, Turk DC, McDermott MP, Baron R, Gastonguay

MR, et al. Research designs for proof-of-concept chronic pain clinical trials:

IMMPACT recommendations. Pain. 2014;155:1683–95.

49. Weiner MF, Martin-Cook K, Svetlik DA, Saine K, Foster B, Fontaine CS. The

quality of life in late-stage dementia (QUALID) scale. J Am Med Dir Assoc.

2000;1:114–6.

50. Ettema TP, Droes RM, De Lange J, Mellenbergh GJ, Ribbe MW. QUALIDEM:

development and evaluation of a dementia specific quality of life

instrument - validation. Int J Geriatr Psychiatry. 2007;22:424–30.

51. Naglie G, Tomlinson G, Tansey C, Irvine J, Ritvo P, Black SE, et al. Utility-based

quality of life measures in Alzheimer's disease. Qual Life Res. 2006;15:631–43.

52. Selbaek G, Kirkevold O, Sommer OH, Engedal K. The reliability and validity of

the Norwegian version of the Neuropsychiatric Inventory, Nursing Home

Version (NPI-NH). Int Psychogeriatr. 2007;20:1–9.

53. Cohen-Mansfield J, Libin A. Assessment of agitation in elderly patients with

dementia: correlations between informant rating and direct observation. Int

JGeriatr Psychiatry. 2004;19:881–91.

54. Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. Cornell scale for

depression in dementia. Biol Psychiatry. 1975;23:271–84.

55. Husebo BS, Strand LI, Moe-Nilssen R, Husebo SB, Ljunggren AE. Pain in older

persons with severe dementia. Psychometric properties of the Mobilization-

Observation-Behaviour-Intensity-Dementia (MOBID-2) Pain Scale in a clinical

setting. Scand J Caring Sci. 2010;24:380–91.

56. Husebo BS, Ostelo R, Strand LI. The MOBID-2 pain scale: Reliability and

responsiveness to pain in patients with dementia. Eur J Pain. 2014;5.

57. Lawton MP, Brody EM. Assessment of Older People - Self-Maintaining and

Instrumental Activities of Daily Living. Gerontologist. 1969;9:179–8.

58. Schneider LS, Olin JT, Doody RS, Clark CM, Morris JC, Reisberg B, et al.

Validity and reliability of the Alzheimer's Disease cooperative study - Clinical

global impression of change. Alz Dis Ass Dis. 1997;11:22–32.

59. Olin JT, Schneider LS, Doody RS, Clark CM, Ferris SH, Morris JC, et al. Clinical

evaluation of global change in Alzheimer's disease: Identifying consensus. J

Geriatr Psychiatry Neurol. 1996;9:176–80.

60. Ancoli-Israel S, Cooke JR. Prevalence and comorbidity of insomnia and

effect on functioning in elderly populations. J Am Geriatr Soc.

2005;53:S264–71.

61. Ancoli-Israel S, Palmer BW, Cooke JR, Corey-Bloom J, Fiorentino L, Natarajan L,

et al. Cognitive Effects of Treating Obstructive Sleep Apnea in Alzheimer's

Disease: A Randomized Controlled Study. J Am Geriatr Soc. 2008;56:2076–81.

62. Simkiss DE, Snooks HA, Stallard N, Davies S, Thomas MA, Anthony B, et al.

Measuring the impact and costs of a universal group based parenting

programme: protocol and implementation of a trial. BMC Pub Health.

2010;10:364.

63. Brach M, Nieder F, Nieder U, Mechling H. Implementation of preventive

strength training in residential geriatric care: a multi-centre study protocol

with one year of interventions on multiple levels. BMC Geriatr. 2009;9:51.

64. Chenoweth L, King M, Luscombe G, Forbes I, Jeon YH, Parbury JS, et al.

Study protocol of a randomised controlled group trial of client and care

outcomes in the residential dementia care setting. Worldviews Evid Based

Nurs. 2011;8:153–65.

65. Bird L, Arthur A, Cox K. "Did the trial kill the intervention?"experiences from

the development, implementation and evaluation of a complex

intervention. BMC Med Res Methodol. 2011;11:24.

66. Hawe P. Lessons from Complex Interventions to Improve Health. Annu Rev

Public Health. 2015;36:307–23.

67. Hawe P, Shiell A, Riley T. Complex interventions: how "out of control" can a

randomised controlled trial be? BMJ. 2004;328:1561–3.

68. Whitaker R, Fossey J, Ballard C, Orrell M, Moniz-Cook E, Woods RT, et al.

Improving Well-being and Health for People with Dementia (WHELD): study

protocol for a randomised controlled trial. Trials. 2014;15:284.

69. Brooks R. EuroQol: the current state of play. Health Policy. 1996;37:53–72.

70. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA,

Gornbein J. The Neuropsychiatric Inventory: comprehensive assessment of

psychopathology in dementia. Neurology. 1994;44:2308–14.

71. Strobel C, Engedal K. MMSE-NR. The Standardized Norwegian MMSE. Oslo:

Norwegian National Advisory Unit on Ageing and Health; 2008.

72. ECDEU assessment manual for psychopharmacology. Guy, editor. Rockville:

U.S. Department of helath, education, and welfare, Public health service,

Alchohol, Drug Abuse, and Mental Health Administration; 1976.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Husebo et al. Implementation Science  (2015) 10:131 Page 13 of 13


	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Rationale for the present trial
	The COSMOS intervention
	Implementation strategies
	Aims of the COSMOS trial

	Methods and design
	Settings and target population
	Research questions and study hypotheses in order to meet the aims of the study
	Cluster randomized effectiveness-implementation hybrid trial
	Cluster design and blinding
	Randomization

	Control condition
	Development of the COSMOS education program
	Education of the COSMOS ambassadors
	Implementation in NHs
	Effectiveness measures by core outcome measurements
	Primary and secondary outcome measures
	Indicators of effective implementation strategies (qualitative)
	Data management and analyses
	Sample size analyses
	Ethical approval

	Trial status
	Discussion
	Appendix
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Collaboration
	Indemnity
	Author details
	References

