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Abstract 

Background: two designs are frequently used in cluster randomized trials in nursing homes: 

closed cohort and open cohort. The former design includes residents at the beginning of the trial 

and then follows them. In the latter design, participants are enrolled at the beginning of the trial 

or while it is ongoing; at dates of assessment, all residents present in the nursing home are 

assessed. The open-cohort design is much less used than the closed-cohort design, but it offers 

several advantages such as less exposure to individual attrition. 

Objective: to assess whether an open-cohort design could have been feasible in trials with a 

closed-cohort design. 

Study design and setting: 22 closed-cohort trials in nursing homes. 

Results: An open-cohort design was considered a relevant alternative for 20 trials. For 16 trials, 

a resident newly admitted could not opt of the intervention, and for all trials, the resident could 

benefit from an intervention effect, if it existed. For 2 trials, newly admitted residents could not 

benefit from the intervention effect, if it existed. 

Conclusion: the open-cohort design is well adapted for most of the interventions assessed in 

nursing homes by means of a cluster randomized trial and should be considered more often. 
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Introduction 

Clinical research in nursing homes (NHs) is becoming more important with the ageing of the 

population (1). However, clinical research in NHs is still considered very challenging for 

numerous reasons including the challenge of obtaining consent from residents with cognitive 

impairment or the high rate of participant attrition (2) (3) (4). Those obstacles are often seen as 

a limitation to the expansion of high-evidence clinical trials conducted in those settings (5), with 

most research actually being observational studies. 

Because residents are not patients, most interventional studies aim at enhancing 

resident well-being and preventing health issues rather than curing them (5) (6) (7). Such 

interventions often have NH-level components such as staff training, guideline implementation 

or environment adaptations. Hence, the cluster randomized trial (CRT), in which the units of 

randomization are NHs rather than residents themselves, is a well-adapted design. In such trials, 

Poupin et al. (8) showed that the two most-used strategies for recruiting residents are the 

closed- and open-cohort designs. In a closed-cohort CRT (9), all residents are recruited at the 

very beginning of the trial, and new recruitments are not allowed while the trial is ongoing. In an 

open-cohort CRT, most of the participants are recruited at the very beginning of the trial, but 

new residents meeting eligibility criteria and exposed to the intervention are recruited while the 

trial is ongoing. In the Poupin et al. review (8), the closed-cohort design was the most frequently 

used design, probably because of its similarity with the individually randomized trial in which 

participants are recruited, individually followed up and then assessed. In this latter review, a 

given intervention could have been investigated using a closed- or an open-cohort design. Thus, 

two CRTs have evaluated the effectiveness of similar interventions aimed at reducing the use of 

physical restraints in NH residents. Both interventions had a cluster-level component with staff 

training, which meant that residents could not really opt out of the intervention. Koczy et al. (10) 

used a closed cohort design: the primary outcome was the complete cessation of restraint use at 

3 months among residents recruited at the beginning of the trial. However, the attrition rate was 

more than 22% in this trial, essentially due to death. The intervention effect was then estimated 

from the subgroup of participants who completed the trial, with characteristics that were 

probably not the same as those of non-completers. Kopke et al. (11) used an open-cohort design 

to assess a similar intervention. The primary outcome was the prevalence of physical restraints 

use and was assessed by a cross-sectional measurement 6 months after cluster randomization. 

All the residents present in the NH at the time of data collection were assessed, including newly 

admitted residents. These distinct situations are illustrated in Figure 1A. The open-cohort design 

seems attractive because of no individual-level attrition issue.  



 
 

The aim of our study was to review closed-cohort NH CRTs to evaluate how often an open-

cohort design could have been an alternative. We also discuss the pros and cons of opting for an 

open-cohort design over a closed-cohort one in the context of CRTs in NHs. 

 

Method 

 

Articles for data collection 

We used a series of 22 articles reporting results of closed-cohort CRTs (Supplementary file). 

These reports were the closed-cohort subset of a series of 37 reports of cluster randomized 

trials used for a previous methodological review (8). These 37 articles were original reports of 

CRTs conducted in NHs that were published between January 1, 2005 and December 31, 2020 in 

medical or geriatric journals with high impact factor (The British Medical Journal Clinical 

Research Edition, The New England Journal of Medicine, The Lancet, The Journal of American 

Medical Association, The Annals of Internal Medicine, PLoS Medicine, The Journal of Gerontology, 

Age and Ageing, Ageing Research Reviews, The Journal of the American Geriatrics Society, The 

Journal of the American Medical Association). 

 

Data collection process 

The data collection process was introduced by a brief meeting planned and conducted by one of 

us (PP). All reviewers were present. The objective of the present work and the underlying 

methodological concepts were developed. After this meeting, reviewers proceeded to the data 

collection independently. PP extracted data from all articles, and the other reviewers had a 

subset of articles each. For each article, the reviewers were given a brief description of the 

objective of the trial in the article, the intervention and the primary outcome. Concerning the 

intervention, the description also specified how, in the previously conducted methodological 

review, the intervention was classified according to both Eldridge and Kerry, and Beard et al. 

classifications (12) (13). Those two classifications are described in Box 1. In addition to this 

information and using a standardized data collection form, reviewers were asked signaling 

questions to judge whether an open-cohort design was feasible. These signaling questions were 

whether a resident newly admitted to a NH allocated to the experimental group could opt out 

from the intervention and whether the individual could benefit (completely or partially) from 

the potential effect of the intervention as for residents present in the NH from the beginning of 

the trial. The following example based on Nijs et al. trial (14) gives an illustration of the issues 

concerning those two questions. The aim of the Nijs et al. trial was to assess whether changing a 

mealtime style could improve the quality of life of residents. The intervention was a family-style 

mealtime for 6 months, with “table dressing, food services and protocol for the staff” instead of 



 
 

pre-plated service in the control group. A newly admitted NH resident in the intervention arm 

could not opt out of the intervention because they would have meals with the other residents. 

After 2 or 3 months in the NH, we may assume that the resident would benefit, at least in part, 

from the intervention effect (assuming that it has a positive effect on quality of life), even if the 

resident was not exposed during the 6 months. Reviewers were finally asked to decide whether 

an open-cohort design could have been used as an alternative to a closed-cohort design. For that, 

they could suggest required slight modifications of the intervention and/or the outcome 

assessment, such that an open-cohort design would be well adapted. The modifications that the 

reviewers could suggest were only those needed to use an open-cohort design. As mentioned 

previously, reviewers answered independently, and discrepancies were resolved by discussion 

with PP. 

 

Results 

Results of the data extraction are available in the supplementary file. For 16 of the 22 closed-

cohort CRTs, the reviewers concluded that a resident newly admitted could not opt out of the 

intervention. Furthermore, for 20 trials, they concluded that newly admitted residents could 

benefit from an intervention effect (if it existed), although for 15 of these, the reviewers 

considered that a minimal time of exposure (to be specified) would have been necessary. In the 

end, for 20 of the 22 CRTs, the reviewers considered that an open-cohort design was a relevant 

alternative to the closed-cohort design. A modification of the intervention was suggested for 3 of 

the 20 CRTs consisting in making the interventions to be more permanent. In these trials, 

intervention periods were followed by observational periods, and the reviewers suggested 

expanding the intervention period over the complete trial period.  

Concerning the primary outcomes, the reviewers considered that 2 of the 20 CRTs needed a 

modification. For the first trial, a count-data outcome seemed more relevant than the original 

outcome, which was the proportion of residents who fell. For the second CRT, the proportion of 

potentially inappropriate medications at month 12 was suggested instead of the original 

primary outcome, which was the proportion of potentially inappropriate medications present at 

baseline and resolved at month 12.  

For 2 CRTs, the open-cohort design was not considered relevant. These CRTs assessed 

interventions that applied to the individual resident and were designed as progressive but 

intensive rehabilitation programs in a limited period rather than regular and continuous 

maintenance programs. The interventions were physical exercises with progressive intensity 

and an expected cumulative effect. The reviewers considered that such interventions prevented 

newly admitted residents to be involved in the trials because they could not join an ongoing 



 
 

rehabilitation program whose potential benefit was considered possible only if the program was 

fully achieved. 

 

Discussion 

In our series of 22 articles reporting NH closed-cohort CRTs, we found that i) for 20 of the trials, 

an open-cohort design was considered a relevant alternative design, conditional on slight 

modifications, and ii) for the last 2 CRTs for which an open-cohort design was judged 

inappropriate, assessed interventions were progressive rehabilitation programs. 

To our knowledge, this is the first study to assess the relevance of opting for an open-cohort 

rather than a closed-cohort design in CRTs. However, it has some limitations. The main one is 

that the series of articles was a subset of articles used in a review that was not a systematic 

review: a limited time period was considered and articles were published in a selection of 11 

general or geriatric journals only. Another limitation is that our sample of CRTs was small. 

Murray (15) distinguished two types of designs in CRTs: the “nested-cohort design” and the 

“nested cross-sectional design”. In a nested-cohort design, participants are individually 

identified within clusters and followed up until being assessed. In a nested cross-sectional 

design, there is no individual follow-up (but still cluster follow-up): participants are assessed 

once, using a cross-sectional survey. Sometimes, there may be several surveys, and the design 

then is a “repeated cross-sectional design”. The closed-cohort design corresponds to Murray’s 

nested-cohort design. The open-cohort design actually shares important similarities with 

Murray’s nested cross-sectional design. Indeed, in most open-cohort CRTs (but not all, see later) 

participants are assessed with a cross-sectional survey, whether they were already present in 

the cluster when it was randomized or not. The choice between the two designs depends on the 

question of interest, which refers to the concept of estimand (16) (17). As stated by Turner et al 

(18), ”the cross-sectional design is preferred when the question is about change in a population”. 

As observed in our series, interventions assessed by CRTs in NHs, such as staff training or 

environment adaptation, are mostly directed at the entire population of the NH. Therefore, 

clinical research in NH seems more similar to public health research, at a population level, than 

to clinical research at an individual level. 

Besides being a feasible option in many NH CRTs, the open-cohort design offers several 

advantages. The first is that there is only one unit of interest, in accordance with the theory of 

the experimental design (19). Indeed, a well-known particularity of CRTs is that the 

randomization units, the units on which the assessed interventions apply, the measurement 

units and the units of analysis may differ (19). In an open-cohort design, the NH unit is the only 

one to be considered because of an estimation of a cluster-average treatment effect based on a 



 
 

cluster-level primary outcome (which may be collected by cross-sectional measurements 

summarized in cluster statistics such as means or proportions), with a cluster-level analysis 

allowing for cluster-level inference (20). For example, Fossey et al. (21) used an open-cohort 

design to assess a professional-cluster intervention delivered to staff and focusing on the non-

pharmacological management of agitation of residents with dementia. The primary outcome was 

the proportion of residents receiving neuroleptic treatment at 12 months. All the residents 

present in the NH 12 months after the randomization were assessed (because they were 

considered to have been exposed to the change in professional practices) and NH proportions 

were estimated. A cluster-level analysis was performed with a weighted t test. As a consequence, 

NHs were at the same time the randomization units, the units for which the intervention applied, 

the assessed units, the units of analysis, and then the inference units.  

A further advantage of the open-cohort design is that assessed participants are representative of 

the NH population, whatever the time the measurement is planned. Conversely, using a closed-

cohort design, which is exposed to individual attrition, leads to a cohort of participants whose 

representativeness decreases over time. This is especially true in NH settings where attrition is 

substantial and mainly due to death (22), thus raising concerns regarding the comparability of 

completers and non-completers. Moreover, cluster-level interventions such as staff training are 

expected to affect both residents present when the intervention is implemented as well as those 

who join the NH later on, notably because they most often cannot opt out of the intervention. 

Therefore, taking into account these latter residents makes sense and doing so allows for 

assessing whether an NH-level change has been observed, due to the intervention assessed. 

As previously mentioned, outcome assessment in open-cohort designs is not limited to cross-

sectional measurements of residents present at a given time point. Count data is also an option, 

notably for rate of falls. In such a situation, all participants contribute to the data collection, 

whether they were present from the beginning of the trial or joined the NH while the trial was 

ongoing and whether they completed the trial or not. Indeed, for count data, each resident 

contributes both to the number of events (e.g., number of falls) and the total time of follow-up. 

Such an approach applies equally to open-cohort and closed-cohort designs. Nevertheless, open-

cohort designs offer increased statistical power and better representativeness, as previously 

discussed. That situation is illustrated in Figure 1B. 

Nevertheless, the open-cohort design may have some constraints. The first is that the use of the 

design supposes that there is independence between the intervention assessed and death, the 

main cause of attrition. Indeed, an intervention that would increase mortality would imply an 

imbalanced turnover between arms, with a possibly higher rate of more robust newly admitted 



 
 

residents in the intervention arm, which therefore may be associated with a biased intervention 

effect estimate. Among the trials we reviewed, we did not identify an intervention that seems to 

have an evident impact on mortality, but it is a crucial question at the time of the choice of 

design. A second constraint is that using an open-cohort design supposes that a newly admitted 

NH resident should benefit, at least in part, from the intervention effect, if it exists, as for 

residents present from the beginning of the study. Then, the open-cohort design is not relevant 

for trials with individual interventions such as an individually tailored rehabilitation program in 

which partial exposure makes no sense. Furthermore, using an open-cohort design often 

supposes that newly admitted participants have to be exposed during a minimal period of 

exposure. Indeed, there is a risk of weakening the potential intervention effect estimate by 

including participants who are not fully or sufficiently exposed to the intervention (15). A 

solution could be to discard the residents too recently admitted. Finally, a potential drawback is 

the risk of potential bias due to recruitment occurring after cluster randomization, when there is 

no longer allocation concealment (12) (23). However, this risk is probably limited because 

residents live permanently in their NH. Such circumstances favor the inclusion of all or nearly all 

residents, which thus limits recruitment bias. 

 

Conclusion 

The open-cohort design is a well-adapted design for most of the interventions of interest that 

could be assessed in NHs by means of a CRT. However, it is currently underused. Such an 

approach could be considered more often by researchers when they plan CRTs in NHs. This 

corresponds to a paradigm change, inviting researchers to consider investigation in NHs at a 

population level rather than an individual level. While reproducing the classical scheme of an 

individually randomized trial in which residents would be included and then followed up until 

being assessed, the approach invites focusing on NHs, including them, following them up, and 

assessing them by considering a sample of residents present at the time of evaluation. The latter 

design is well adapted when the objective is to assess change over time of NH indices (24). 
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Box 1. Eldridge and Kerry (12) and Beard et al. (13) classifications of interventions in 

cluster randomized trials 

 

In a cluster randomized trial (CRT), interventions may apply at the cluster and/or the individual 

level. Eldridge and Kerry (12) classified CRT interventions as i) individual-cluster interventions, 

ii) external-cluster interventions, iii) professional-cluster interventions and iv) cluster-cluster 

interventions. 

The common feature of an individual- or external-cluster intervention is that participants can 

opt-out of the intervention: 

- in the Hewitt et al. trial (25), residents were proposed an individual physical training to 

prevent falls; such an intervention applies at the individual level, and residents have the 

opportunity not to be exposed to it if they live in a nursing home allocated to the 

intervention group. 

- in a CRT with an external-cluster intervention, the intervention is provided by a 

professional who is external to the NH as in the Patterson et al. trial (26), in which 

external pharmacists visited NHs monthly to review the residents’ prescriptions and 

reduce the number of inappropriate medications. In such a situation, residents may 

refuse to have their medical record reviewed by these external pharmacists. 

The common feature of a professional-cluster or a cluster-cluster intervention is that 

participants cannot opt out of the intervention, which applies at the cluster level: 

- A professional-cluster intervention is targeted to the staff working in the cluster, as in 

the COME-ON study (27), in which staff were trained to reduce the number of 

inappropriate medications given to residents. Because staff are trained, their behavior is 

expected to change, regardless of the residents they care for.  

- In a CRT with a cluster-cluster intervention, the intervention is expected to modify the 

environment of the cluster, as in the Nijs et al. trial (14), in which the intervention 

consists of implementing family-style mealtimes rather than an individual pre-plated 

service. 

CRTs often assess multifaceted interventions. Then, each component of the intervention can be 

classified according to the four categories described above.  

The Beard et al. classification aims to specify whether the effect of an intervention is expected to 

be immediate or immediate but progressive, whether it needs a delay before being effective, and 

whether it has the potential remaining effect after it has been stopped (13) (28). Four categories 

can be considered: 

- Interventions with an immediate onset and a continuous effect for which there is no time 

lag before observing the potential full effect of the intervention. This was the case in the 



 
 

Kannus et al. trial (29), with the objective to assess the effectiveness of hip protectors on 

reducing hip fractures. 

- Interventions with an immediate onset but a delay in implementation: the response to 

the intervention needs a delay or the potential full effect of the intervention is observed 

only after a set-up or a training period, as in the Ballard et al. trial (30), in which staff 

were trained in person-centered care during the first 5 months of an 8-month 

intervention. 

- Interventions with an immediate onset but a non-continuous effect. The intervention 

then has a potential on–off effect, with no more effect when stopped. An example is the 

Husebo et al. trial (31), with the objective to assess the effectiveness of a pain 

management protocol based on the use of daily treatment of pain medications that have 

an immediate but limited time effect on agitation of residents with dementia. 

- Repeated and discrete interventions whose potential full effect is obtained after being 

repeated, as in the Toots et al. trial (32), which assessed the effectiveness of a physical 

training program in improving gait.  
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In the closed-cohort, only the residents present both at baseline and at time of assessment contribute to the primary outcome 
measurement. In the open-cohort design, all residents present in the nursing home at time of assessment contribute for primary 
outcome.  

B. Cluster randomized trials with a count-data primary outcome 
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the residents, even those who are admitted in the nursing home while the trial is going on, contribute to the outcome.    
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Author and 
reference  

Objective 

  Intervention   
Primary  
outcome 

  A resident newly admitted    
Could an open-cohort design be a 

relevant alternative? 
(with modifications if necessary)   Description   

Eldridge and 
Kerry 

classification 
  

Timing of  
delivery 

    
Can opt out of the 

intervention? 
  

Can benefit from 
intervention effect?  

  

                                

  
Nijs 
[W1] 

To assess whether 
changing mealtime 
style can improve 
quality of life 

  Family-style 
mealtimes during a 
6-month period 

  Cluster-cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Quality of life of NH 
residents at month 
6  

  No   Yes, if exposed 
during a minimal 
period  

  Yes  
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 

                                
Kerse 
[W2] 

To increase mobility 
and reduce 
disability and risk of 
fall  

  Individualized 
program (delivered 
by external nurses 
and by trained NH 
staff) with 
progressive 
repetitions of 
activities of daily 
living  

  Individual-
cluster, external-
cluster and 
professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  Mobility, function, 
quality of life 
measured at 3 times 
(baseline, month 6 
and month 12) and 
falls over a 12-
month period 

  Not totally (staff 
training 
component) 

  Yes, if exposed 
during a minimal 
period 

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 
- Residents newly admitted start 
individual program at admission 

                                
Meyer 
[W3] 

To assess whether a 
tool developed to 
detect risk of falls 
can decrease the 
number of observed 
falls 

  NH staff was trained 
in the use of a fall 
risk assessment tool 
to prevent falls and 
fall injuries 

  Professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  Proportion of 
participants with at 
least one fall during 
the 12-month study 
period 

  No   Yes, if exposed 
during a minimal 
period  

  Yes 
- Residents too recently admitted 
(to be specified) must not be 
included 
- With a count-data as primary 
outcome 

                                
Huizing 
[W4] 

To reduce the use of 
physical restraints 
in NH 

  An educational 
program delivered 
to staff over a 2-
month period with 
the weekly 
intervention of an 
external nurse 
specialist  

  Professional-
cluster and 
external-cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Use of physical 
restraint and type of 
physical restraint at 
baseline and at 
months 1, 4 and 8  

  No   Yes   Yes 
- No change concerning the 
intervention 

                                



Patterson 
[W5] 

To reduce 
inappropriate 
psychotropic 
medications 

  Monthly visits of 
external specially 
trained pharmacists 

  External-cluster 
and professional-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Proportion of 
residents with ≥ 1 
inappropriate 
psychoactive 
medicines at month 
12  

  Not totally (general 
practitioner 
collaboration and 
training) 

  Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 

                                
Koczy 
[W6] 

To reduce the use of 
physical restraints  

  A 6-hour training 
for someone 
responsible in each 
NH (asked to 
introduce the 
intervention in their 
facility). Technical 
aids were also 
provided 

  Individual-
cluster and 
professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  Complete cessation 
of physical restraint 
use on 3 
consecutive days 3 
months after 
implementation of 
the intervention 

  No   Yes   Yes 
- No change concerning the 
intervention 

                                
Husebo 
[W7]  

To reduce agitation 
in NH residents 
with dementia 

  A stepwise protocol 
to optimize 
individual pain 
management of NH 
residents with 
dementia 

  Individual-
cluster and 
professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and non-continuous  
effect 

  Agitation measured 
at baseline and at 3 
times: weeks 2, 4, 
and 8 (end of the 
intervention) and 
week 12 

  No   Yes   Yes 
- No change concerning the 
intervention 

                                
Resnick 
[W8] 

To prevent the 
functional decline of 
NH residents 

  Intervention with 
environmental 
assessment and 
improvement; 
education of staff, 
residents and family 

  Individual-
cluster, external-
cluster and 
professional-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Psychosocial 
domains, function, 
gait and balance and 
actigraphy, 
measured at 
months 4 and 12 

  Not totally 
(environment 
improvement and 
staff training 
components) 

  Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 
- Residents newly admitted start an 
individual program at admission 

                                
Rapp 
[W9] 

To reduce agitation 
and psychotropic 
prescriptions 

  Training about 
management of 
behavioral 
symptoms, 
optimization of 
pharmacological 
interventions and 
individual sessions 
by occupational 
therapists 

  Individual-
cluster and 
professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  Level of agitation 
measured at 
baseline and at 
month 10 

  No   Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must  not be 
included 

                                



Low 
[W10] 

To reduce agitation 
and increase 
positive behaviors, 
positive affects, 
engagement, and 
contentment  

  9 to 12 weekly 
humor sessions by 
professional elder-
clowns and one staff 
member trained as 
a "Laughter Boss"  

  External-cluster 
and professional-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Duration of 
agitation, episodes 
of positive behavior, 
engagement and 
affects at baseline, 
at weeks 13 and 26 
(end of a 13-week 
follow-up period) 

  Not totally (staff 
member training) 

  Yes, if exposed 
during a minimal 
period  

  Yes 
- Intervention should be changed in 
such a way that humor sessions 
take place regularly over the 
complete trial period rather than 
only over a limited period of time 
followed by a follow-up period  
- Residents too recently admitted 
(to be specified) must not be 
included 

                                
Joranson  
[W11] 

To reduce 
symptoms of 
agitation and 
depression of 
residents with 
dementia 

  Use of a robot 
(PARO) during 
group sessions 
twice a week over 
12 weeks and staff 
training 

  Individual-
cluster and 
professional-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Agitation and 
depression from 
baseline to month 6 

  Yes   Yes, if exposed 
during a minimal 
period  

  Yes 
- Intervention should be changed in 
such a way that PARO group 
sessions take place regularly over 
the complete trial period rather 
than only over a limited period of 
time followed by a follow-up period  
- Residents too recently admitted 
(to be specified) must not be 
included 

                                
Pieper  
[W12] 

To reduce agitation 
in residents with 
advanced dementia 

  Staff training in the 
use of a 
multidisciplinary 
stepwise protocol 
design to reduce 
agitation of NH 
residents with 
dementia 

  Professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  Agitation measured 
3 and 6 months 
after the 
implementation of 
the intervention 

  No   Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 

                                
Ersek 
[W13] 

To improve pain 
management  

  NH staff training to 
enhance pain 
management on the 
basis of the use of 
an algorithm. 

  Professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  NH resident pain 
intensity at 3 times: 
baseline, end of the 
intervention and 
end of a 6-month 
follow-up 

  No   Yes   Yes 
- No change concerning the 
intervention 

                                
Toots 
[W14] 

To improve gait    A 4-months high-
intensity functional 
exercise program 
with progressive 
adjustment of load. 
Participants were 
individually 
supervised  

  Individual-
cluster and 
external-cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  4-m usual gait 
speed measured at 
baseline, at 4 
months (end of the 
intervention) and at 
7 months 

  Yes   No. Intervention is a 
physical exercise 
program with an 
increasing intensity 
between 2 group 
sessions. A newly 
admitted resident 
cannot join the 
group. 

  No 

                                



Chen  
[W15] 

To reduce 
depression and 
behavioral 
problems of 
wheelchair-bound 
residents with 
dementia 

  A 15-month 
physical exercise 
program with 
progressive training 

  Individual-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Depression and 
behavioral 
problems measured 
at baseline and 
every 3 months 

  Yes   No. Intervention is a 
physical exercise 
program with an 
increasing intensity 
between 2 group 
sessions. A newly 
admitted resident 
cannot join the 
group.  

  No 

                                
Liu 
[W16] 

To improve pain 
management of 
residents with 
dementia 

  NH staff education 
and training 
program in the use 
of an observational 
pain management 
tool 

  Professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  A score of pain-
related behaviors 
measured at weeks 
8 and 16 

  No   Yes   Yes 
- No change concerning the 
intervention 

                                
Moyle 
[W17] 

To improve mood 
and reduce 
agitation of 
residents with 
dementia 

  Individual sessions 
with a robot (PARO) 
3 times per week 
over 10 weeks 

  Individual-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Changes in level of 
engagement, mood 
states and agitation 
over the 10 weeks 
of the intervention 
measured at 
baseline and at 
weeks 1, 5 and 10.  

  Yes   Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 

                                
Hewitt 
[W18] 

To prevent falls    A 25-week 
individually 
progressive 
resistance training 
and balance 
exercise period 
followed by a 6-
month maintenance 
period 

  Individual-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Rate of falls over the 
12-month trial 

  Yes    Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents newly admitted start an 
individual program at admission 
- Residents too recently admitted 
(to be specified) must not be 
included 
- No change concerning the 
outcome 

                                
Ballard 
[W19] 

To improve quality 
of life of NH 
residents with 
dementia 

  A 9-month 
intervention with 
staff training in 
person centered 
care, tailored 
person-centered 
activities and with 
promotion of 
antipsychotic 
review  

  Professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  Quality of life 9 
months after the 
implementation of 
the intervention 

  No   Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 

                                



Husebo 
[W20] 

To improve quality 
of life  

  Training about 
communication on 
advance care 
planning, 
systematic pain 
management, 
medication review 
and organization of 
activities 

  Professional-
cluster 
intervention 

  Intervention with 
immediate-onset 
and with some 
delay in installation  

  Change in quality of 
life from baseline to 
month 4 

  No   Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 

                                
Strauven 
[W21] 

To reduce the 
number of 
inappropriate 
medications  

  Repeated 
interdisciplinary 
case conferences 
about inappropriate 
medications, 
training program 
and local 
interdisciplinary 
meetings 

  Professional-
cluster 
intervention 

  Repeated and 
discrete 
intervention with 
cumulative effect 

  Proportion of 
potentially 
inappropriate 
medications (PIM) 
present at baseline 
and resolved at 
month 12 and/or no 
new PIM at month 
12 

  No   Yes, if exposed 
during a minimal 
period  

  Yes 
- No change concerning the 
intervention 
- Residents too recently admitted 
(to be specified) must not be 
included 
- proportion of PIM at month 12 as 
primary outcome 

                                
Slugget 
[W22] 

To reduce 
medication 
administration 
complexity 

  An external and 
experienced clinical 
pharmacist applied 
a 5-step tool at the 
individual resident 
level to reduce 
medication 
complexity 

  External-cluster 
intervention 

  Intervention with 
immediate onset 
and continuous 
effect 

  Total number of 
charted medication 
administration 
times per day for 
regular medications 
measured at month 
4  

  Yes   Yes, if exposed 
during a minimal 
period  

  Yes  
- With more regular interventions 
of a pharmacist and an assessment 
at time of admission of a resident 
newly admitted 
- Residents too recently admitted 
must not be included 

NH, nursing home 
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