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Abstract

Background/Aims: When the randomized clusters in a cluster randomized trial are selected 

based on characteristics that influence treatment effectiveness, results from the trial may not be 

directly applicable to the target population. We used data from two large nursing-home-based 

pragmatic cluster randomized trials to compare nursing home and resident characteristics in 

randomized facilities to eligible non-randomized and ineligible facilities.

Methods: We linked data from the High Dose (HD) influenza vaccine trial and the Music & 

Memory Pragmatic TRIal for Nursing Home Residents with ALzheimer’s Disease (METRICal) to 

nursing home assessments and Medicare fee-for-service claims. The target population for the HD 

trial comprised Medicare certified nursing homes; the target population for the METRICaL trial 

comprised nursing homes in one of four U.S. based nursing home chains. We used standardized 

mean differences to compare facility and individual characteristics across the three groups and 

logistic regression to model the probability of nursing home trial participation.
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Results: In the HD trial, 4,476 (29%) of the 15,502 nursing homes in the target population were 

eligible for the trial, of which 818 (18%) were randomized. Of the 1,361,122 residents, 91,179 

(6.7%) were residents of randomized facilities, 463,703 (34.0%) of eligible non-randomized 

facilities, and 806,205 (59.3%) of ineligible facilities. In the METRICaL trial, 160 (59%) of the 

270 nursing homes in the target population were eligible for the trial, of which 80 (50%) were 

randomized. Of the 20,262 residents, 973 (34.4%) were residents of randomized facilities, 7,431 

(36.7%) of eligible non-randomized facilities, and 5,858 (28.9%) of ineligible facilities. In the 

HD trial, randomized facilities differed from eligible non-randomized and ineligible facilities by 

the number of beds (132.5 vs. 145.9 and 91.9, respectively), for-profit status (91.8% vs. 66.8% 

and 68.8%), belonging to a nursing home chain (85.8% vs. 49.9% and 54.7%), and presence of 

a special care unit (19.8% vs. 25.9% and 14.4%). In the METRICaL trial randomized facilities 

differed from eligible non-randomized and ineligible facilities by the number of beds (103.7 vs. 

110.5 and 67.0), resource-poor status (4.6% vs. 10.0% and 18.8%), and presence of a special care 

unit (26.3% vs. 33.8% and 10.9%). In both trials, the characteristics of residents in randomized 

facilities were similar across the three groups.

Conclusion: In both trials, facility-level characteristics of randomized nursing homes differed 

considerably from the eligible non-randomized and ineligible facilities, while there was little 

difference in resident-level characteristics across the three groups. Investigators should assess the 

characteristics of clusters that participate in cluster randomized trials, not just the individuals 

within the clusters, when examining the applicability of trial results beyond participating clusters.
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Background

Over the past three decades there has been a dramatic increase in the conduct of cluster 

randomized trials.1 In cluster randomized trials, the unit of randomization is a group of 

individuals united by a common feature, such as their neighborhood, care provider, or 

school. Eligible individuals in the cluster are randomly assigned to the same treatment, 

and outcomes are assessed at the level of the individual.1–3 In many cases, clusters can be 

assumed independent of each other, even though observations within a given cluster may 

be dependent. For this reason, cluster randomization is often the preferred approach for 

comparing interventions when the treatment status of one individual may affect the outcome 

of another (i.e., in the presence of spillover effects/interference), or when the intervention 

is best implemented at the cluster level.4 For example, cluster randomization is frequently 

used in vaccine trials, where an individual’s outcome depends on both their own treatment 

status and the treatment status of the individuals around them because of herd immunity, and 

is also common in clinical interventions that target the facilities, sites or providers where 

individuals affected by the intervention receive services instead of the individual patients.

In a cluster randomized trial, the eligible clusters that are invited and agree to participate 

in the trial (i.e., the randomized clusters) can be viewed as a (possibly) selected sample 

from a target population of eligible clusters.5 When the randomized clusters are not 

representative of the target population because they are selected based on characteristics that 
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influence treatment effectiveness or .safety, results from the trial are not directly applicable 

to the target population. Though several studies have assessed the representativeness of 

individually randomized trials,6–8 much less attention has been paid to the representativeness 

of cluster randomized trials.9 This is true despite surveys of trialists suggesting participating 

clusters are seldom a random sample from the target population.10,11 Instead, these surveys 

have found that trial participation is often a function of investigator preferences (e.g., 

selecting clusters to meet logistical needs) and administrative personnel preferences (e.g., in 

clusters with limited resources participation may be viewed as an added burden with little 

benefit).

In this paper, we use data from two large pragmatic cluster randomized trials in U.S. nursing 

homes, one of which was nested within a cohort of all Medicare-accredited U.S. nursing 

homes and the other of which was nested within the cohort of nursing homes that belong 

to one of four nursing home chains. We compare the characteristics between randomized, 

eligible but non-randomized homes, and ineligible homes. Pragmatic trials typically have 

broad eligibility criteria, and their results are often presumed to generalize to real-world 

populations. Applying treatment effect estimates from a pragmatic cluster trial to a target 

population, however, requires the trial sample to be representative of the target population 

with respect to the distribution of effect modifiers, not just that the trial’s eligibility criteria 

encompass the target population.12–15 Despite the pragmatic nature of the design of both 

trials that we examine here, facility-level characteristics in randomized nursing homes 

differed considerably from those in the eligible non-randomized and ineligible nursing 

homes, but there was little variation in resident-level characteristics across the three groups.

Methods

Cluster randomized trials

The High-Dose (HD) trial was a multicenter pragmatic cluster randomized trial conducted 

in U.S. nursing homes during the 2013–2014 flu season (NCT01815268) to compare the 

effectiveness and safety of high-dose versus standard-dose influenza vaccine on the risk of 

hospitalization, mortality, and functional decline.16,17The trial had a 2×2 factorial design 

in which the nursing homes were randomized to provide (1) high dose versus standard 

dose influenza vaccine to eligible residents and (2) standard dose influenza vaccine versus 

standard of care to nursing home staff. Both the high dose and standard dose vaccines were 

provided free to nursing home staff.

The Music & Memory Pragmatic TRIal for Nursing Home Residents with ALzheimer’s 

Disease (METRICal) was a pragmatic trial (NCT04850807) that began in 2019 

(NCT03821844) conducted at 81 nursing homes in the United States owned by one of 

four corporate chains. The purpose of the trial was to assess the effect of creating and 

playing tailored music playlists versus standard of care on the frequency of agitated and 

aggressive behaviors using inexpensive iPod technology to deliver individualized music 

to people with Alzheimer’s disease and related dementias at early signs of agitation. In 

supplemental table 1 we list eligibility criteria for nursing homes and nursing home residents 

who were candidates for the intervention in each trial (hereafter referred to as “candidates 

for the intervention”).
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Nursing home and resident data

In both trials, the investigators used routinely updated data from administrative databases 

(maintained for clinical care and billing purposes) to collect baseline characteristics and 

outcomes for all trial participants. Specifically, the investigators obtained data on nursing 

home characteristics from the Long-Term Care Focus database, which compiles information 

across five different data sources to create an annual “snapshot” of each nursing home.18 

Investigators also obtained data on nursing home residents from the Minimum Data Set 

(MDS) 3.0, a comprehensive assessment of all nursing home residents conducted upon entry 

and then every quarter thereafter and at times of significant changes in health status. The 

MDS contains information on demographics, chronic and acute illnesses, medication use, 

and procedures done in the nursing home.

Both the HD and METRICaL trials are cluster versions of a nested trial design in which 

randomized nursing homes are nested within a sample from the target population of 

eligible nursing homes.19 The MDS and Long-Term Care Focus database include the same 

information for all nursing homes and residents regardless of trial participation. Thus, in 

both trials we used the same sources of data for all nursing homes and residents to assess the 

representativeness of the randomized facilities to their respective target population.

Target populations

For the HD trial, the target population comprised all U.S. based Medicare certified nursing 

homes as of October 2013; for the METRICaL trial, the target population comprised U.S. 

based Medicare certified nursing homes that belonged to one of four chains as of January 

2018. In both trials we defined nursing homes that participated in the trial (i.e., were 

randomized) as the “randomized facilities”, and nursing homes that were eligible for the trial 

but did not participate as the “eligible non-randomized facilities”.

For both trials, several eligibility criteria were related to practical aspects of planning 

and conducting the research rather than the health effects of the interventions. Thus, in 

practice, if the interventions were deemed safe and effective, they would be offered in the 

ineligible nursing homes as well. Therefore, we also compared nursing home and resident 

characteristics of randomized nursing homes to ineligible nursing homes. Specifically, in the 

HD trial we defined the ineligible nursing homes as all Medicare certified nursing homes 

that did not meet eligibility criteria for the trial; in the METRICaL trial we defined the 

ineligible nursing homes as all nursing homes that belonged to one of the four chains that 

did not meet the eligibility criteria.

Facility and resident characteristics

We compared facility-level and resident-level characteristics of the randomized nursing 

homes to the eligible non-randomized and ineligible nursing homes.5 We focused on facility 

and resident covariates that prior studies and background knowledge suggest are strongly 

associated with the risk of the outcomes in each trial and thus are likely modifiers of the 

treatment effect (on the difference or ratio scale).20–24 Specifically, at the facility-level, we 

included operational features of the nursing home (number of beds, occupancy rate, and 

presence of a special care unit for dementia or other condition), ownership status (owned 
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by a nursing home chain and not-for-profit tax status; we only used this information for the 

HD trial because only nursing homes that belonged to one of the four for-profit chains were 

invited, and agreed, to participate in the METRICaL trial). We also included measures of 

patient care and need (the number of total direct care hours provided per day and the number 

of direct care hours provided by registered nurses, certified nursing assistants, and licensed 

practical nurses per day), as well as the acuity index for the nursing home (a composite 

measure of the level of need for the residents based on the activities of daily living scale) 

and the designation as a resource poor facility (a measure reflecting the payment source for 

residents).

Facility-level covariates were assessed in 2013 for the HD trial and in 2018 for the 

METRICaL trial (the year before each trial began). In addition, we compared the proportion 

of residents in the nursing home that were candidates for the intervention. For the HD trial 

we also compared trial outcomes (all-cause mortality and hospitalization for influenza-like 

illness) in the year prior to the trial and the proportion of residents who received an influenza 

vaccine in the year prior to the trial. Outcomes for the METRICaL trial were collected 

using a specialized survey instrument, the Cohen-Mansfield Agitation Inventory Scale, and 

thus outcomes were not available outside the trial because they are not collected in the 

administrative data.

At the resident level, we considered demographics (age, sex, race, marital status), 

diabetes, Alzheimer’s disease, pneumonia, chronic kidney disease, congestive heart failure 

hypertension, cirrhosis, atrial fibrillation and coronary artery disease, and procedures and 

treatments done while a resident of the facility (chemotherapy, radiation therapy, dialysis, 

the use of a ventilator, and the placement of an indwelling urinary catheter). We assessed 

resident-level comorbidities and procedures on the most recent MDS assessment prior to the 

start of each trial. We deemed comorbidities to be present if the checkbox for the condition 

was checked or if the relevant International Classification of Disease (ICD)-9 (HD trial) 

or ICD-10 (METRIcAL trial) code was included as a write-in diagnosis on the MDS data 

collection instrument (see supplemental table 2 for the ICD-9 and ICD-10 codes used to 

define each condition). Procedures were identified from MDS indicators only.

Statistical analysis

We estimated standardized mean differences to compare nursing-home-level and resident-

level characteristics in the randomized nursing homes to the eligible non-randomized and 

ineligible nursing homes. We considered an absolute standardized mean difference of greater 

than 0.1 as an indicator of meaningful differences between the groups of facilities.25

When performing comparisons across facilities, we averaged resident-level covariates at the 

facility-level (e.g., the proportion of residents with diabetes in the facility) separately for 

residents who were candidates for treatment and those who were not. For example, we 

compared the proportion of residents with diabetes who were and were not candidates for 

treatment separately across the facility groups (randomized, eligible non-randomized, and 

ineligible).
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We used logistic regression at the facility level to model the probability of nursing 

home participation in each trial among eligible nursing homes, conditional on all facility 

characteristics and averages of resident-level characteristics included in Table 1 grouped 

by whether they were candidates for the interventions. We plotted smoothed densities 

of the estimated probability of trial participation, separately for randomized and eligible 

non-randomized nursing homes. We assessed model discrimination by graphing the Receiver 

Operating Characteristic (ROC) curve and estimating the area under the ROC curve (i.e., 

the c-statistic). Additionally, we fit a multinomial model adjusted for all facility level 

measures and aggregated resident level measures to assess the association between facility 

characteristics and groupings of facilities treated (i.e., randomized, eligible non-randomized, 

and ineligible). All analyses were performed in R version 4.0.2 (R Core Team, 2020, Vienna, 

Austria).

Results

Randomized, eligible non-randomized, and ineligible nursing homes

Of the 15,502 US based nursing homes in 2013, 4,476 (29%) met eligibility criteria for the 

HD trial, of which 818 (18% of eligible facilities) were randomized to high or low-dose 

influenza vaccine, leaving 3,658 eligible non-randomized facilities (24% of all facilities and 

82% of all eligible facilities). On October 1, 2013 there were 1,361,122 residents of US 

based nursing homes that could be assessed for eligibility in the HD trial; 91,179 (6.7%) 

of whom were residents of randomized facilities, 463,341 (34.0%) of whom were residents 

of eligible non-randomized facilities, and 806,602 (59.3%) of whom were residents of 

ineligible facilities.

Of the 270 facilities across the four nursing home chains in the METRICaL trial, 160 (59%) 

met eligibility criteria for the trial, of which 80 (50% of eligible facilities) were randomized, 

leaving 80 eligible non-randomized facilities (30% of all homes and 50% of all eligible 

homes). On January 1st, 2018 there were 20,262 residents across the 270 facilities, of whom 

6,973 (34.4%) were residents of randomized facilities, 7,431 (36.7%) were residents of 

eligible non-randomized facilities, and 5,858 (28.9%) were residents of ineligible facilities.

Facility characteristics

In Tables 1 and 2 we present the nursing home characteristics, and in Figures 1 and 

2 we plot the standardized mean differences, comparing randomized facilities to eligible 

non-randomized and ineligible facilities. In the HD trial, when comparing randomized 

nursing homes to eligible non-randomized facilities, all facility level measures except for 

2012 hospitalization rates had a standardized mean difference greater than 0.1. Specifically, 

randomized nursing homes had fewer beds (132.5 vs. 145.9), were substantially more likely 

to be part of a nursing home chain (85.8% vs. 49.9%) and be a for-profit facility (91.8% 

vs. 66.8%), and were less likely to have any special care unit (19.8% vs. 25.9%), including 

an Alzheimer’s/Dementia unit (17.9% vs. 23.8%). Although there was little difference in 

hospitalization rates in the year prior to the trial, randomized facilities had a lower rate of 

influenza vaccination (65.2% vs. 72.1%).
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When comparing ineligible facilities (n=11,026) to randomized facilities, all measures 

except for 2012 hospitalization rate, 2012 mortality rate, and registered nursing hours/per-

person-per-day (PPD) had a standardized mean difference greater than 0.1. Most notably, 

compared to ineligible facilities, randomized nursing homes had on average more beds 

(132.5 vs. 91.9), were less likely to be resource poor (5.4% vs. 9.2%), and were more likely 

to be a for profit facility (91.8% vs. 68.8%).

In the METRICaL trial, when comparing randomized facilities to eligible non-randomized 

facilities, all facility level measures had a standardized mean difference greater than 0.1 

with the exception of registered nurse to staff ratios, direct care hours/PPD, and belonging 

to nursing home chain B or C. Specifically, randomized nursing homes were substantially 

less likely to be resource-poor (10.0% vs. 18.8%), had fewer total beds (103.7 vs. 110.5), 

a greater percentage of the randomized facilities belonged to nursing home chain C (18.8% 

vs. 6.3%) and a smaller percentage belonged to nursing home chain D (37.5% vs. 50.0%). 

When comparing ineligible facilities (n=110) to randomized facilities, only direct care 

hours/PPD, certified nursing assistants/PPD, and occupancy rates had an absolute value 

of the standardized mean difference less than 0.1. Most notably, compared to ineligible 

facilities, randomized nursing homes had more beds (110.5 vs. 67.0), were more likely to be 

part of nursing home chain C ( 18.8% vs. 1.8%), and were more likely to have any special 

care unit (33.8% vs. 10.9%).

Resident characteristics

In Tables 1 and 2 we present the resident characteristics, and in Figures 3 and 4 we 

plot the standardized mean differences, comparing residents of the randomized facilities 

to residents in the eligible non-randomized and ineligible facilities. In the HD trial, 

resident characteristics tended to be more similar than facility characteristics between 

the randomized and eligible non-randomized, with the largest differences observed in the 

percentage of residents who were candidates for treatment (54.7% vs. 64.8%), and the 

percentage of residents with a diagnosis of Alzheimer’s disease and related dementias 

(50.0% vs. 58.6%). There were no meaningful differences between the residents of 

randomized and ineligible facilities.

In the METRICaL trial, there was a small difference in the percent of residents with 

Alzheimer’s disease and related dementias between the residents of randomized and eligible 

non-randomized facilities (43.1% vs. 48.6%). The largest differences between the residents 

in randomized and ineligible nursing homes were observed for White race (68.8% vs. 

83.0%), age (77.6 vs. 81.7), and a diagnosis of atrial fibrillation (5.2%, vs. 9.1%).

For both the HD and METRICaL trial, when we stratified comparisons by whether 

residents were candidates for the randomized interventions, our findings were unchanged 

(Supplemental figures 1–4).

Probability of trial participation

In Supplemental Figure 5 we plot the predicted probability of trial participation among 

eligible nursing homes for the HD and METRICaL trials.

Joyce et al. Page 7

Clin Trials. Author manuscript; available in PMC 2024 February 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In the HD trial, the median predicted probability of trial participation was 0.42 (25th 

percentile = 0.20; 75th percentile= 0.64), and the mean was 0.43 (standard deviation [SD] 

= 0.26) among the randomized facilities, while the median was 0.07 (25th percentile= 

0.03; 75th percentile = 0.18), and the mean was 0.13 (SD = 0.14) among the eligible 

non-randomized facilities. The c-statistic for this model was 0.84.

In the METRICaL trial, the median predicted probability of trial participation was 0.74 

(25th percentile = 0.55; 75th percentile = 0.88) and the mean was 0.70 (SD = 0.23) in the 

randomized facilities, while in the eligible non-randomized facilities the median was 0.27 

(25th percentile = 0.10; 75th percentile = 0.49) and the mean was 0.31 (SD = 0.25). The 

c-statistic for this model was 0.86.

When we fit the multinomial model to assess the association between facility characteristics 

and facility grouping (randomized, eligible non-randomized, ineligible), almost all facility 

level measures were significantly associated with trial eligibility and randomization status 

(Supplementary Tables 3–4).

Discussion

Pragmatic cluster randomized trials have the potential to provide valuable information on the 

effectiveness of interventions under “real world” circumstances.26 Yet, when the distribution 

of effect modifiers in the clusters that participate in the trial differs from the distribution in 

the target population of clusters where the trial results will be applied, the estimates from the 

trial may not reflect the effect of the intervention in the target population. In this study, we 

compared characteristics of nursing homes and their residents in two large pragmatic cluster 

randomized trials against the characteristics of eligible non-randomized and ineligible 

nursing homes and their residents. We found little difference in the characteristics of the 

residents of the facilities, but substantial differences in the characteristics of the participating 

facilities as compared to the eligible non-randomized and ineligible facilities. That the 

largest differences were at the cluster, and not the individual level, suggests that if there is 

an association between nursing homes and the characteristics of their patient population, this 

does not appear to translate into eligibility for the trial, or participation in the trial among 

the eligible facilities, for the limited set of variables we were able to measure. Our findings 

highlight the importance of assessing the representativeness of the clusters that participate in 

cluster randomized trials, not just the individuals within the clusters, especially when cluster 

characteristics may modify the effectiveness or safety of treatment.27–29

We included comparisons of the randomized to ineligible facilities for two reasons. First, 

trial eligibility criteria may reflect logistical and structural aspects of research planning 

and conduct that are unrelated to the effectiveness and safety of the intervention being 

studied. For instance, the requirement in the HD trial that nursing homes be within 50 

miles of a Centers for Disease Control and Prevention (CDC) reporting city was based 

on investigator interest in comparing community and nursing home influenza rates, which 

required the trial facilities to be close to a CDC reporting city. Thus, many of the ineligible 

facilities were ineligible for logistical, not clinical, reasons that may not be modifiers of the 

treatment effect. Second, even when there are reasons to suspect that the treatment effect 
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may differ by the eligibility criteria, as is often the case, it is reasonable to expect that 

managers of ineligible nursing homes would consider findings from the trials when deciding 

whether to offer high-dose influenza vaccine to candidate residents. Thus, we included 

comparisons to ineligible facilities to better reflect the “real world” process of clinical 

and policy decision-making. Nevertheless, our finding that, in both trials, the randomized 

facilities were somewhat more similar to the eligible non-randomized facilities than to the 

ineligible facilities suggests that the differences are not entirely logistical. Investigators may 

want to consider selecting eligibility criteria that do not modify the treatment effect if they 

are interested in generalizing inferences beyond the trial.

Future research could attempt to account for differences between the randomized and non-

randomized facilities and use formal methods to extend causal inferences from the trials to 

their respective target populations.30–34 When extending inferences to a target population, 

investigators need rich data on both the clusters participating in the trial and the target 

population where the treatments will be implemented. For the HD and METRICaL trials, 

we were able to use data from the Long-Term Care Focus database and MDS 3.0, both of 

which are comprehensive and commonly used assessments of facilities and their residents. 

Although data for both trials were collected from the same data source, we conceptualized 

the target population of each trial differently. Thus, several facility level characteristics were 

strongly associated with participation in one trial but not associated, or strongly associated 

with non-participation, in the other (e.g., resource poor status, a special unit, the RN/nurse 

ratio, number of direct care hours provided by RNs showed different patterns of association 

between trials). In addition to differences in the measured characteristics associated with 

trial participation, however, there may be characteristics of the facilities and the residents 

within the facilities that are strong predictors of the facility’s decision to participate in the 

trial that are not captured in the datasets. For example, while distance is not an eligibility 

criterion for the METRICaL trial, in discussions with the trialists, the nursing home directors 

reported a preference for nursing homes that were close to the chain headquarters to limit 

the travel time required for staff delivering the intervention (personal communication, Drs. 

Gravenstein and McCreedy). For the HD trial, trialists indicated preference for participation 

of multi-facility corporations for operational efficiency of the study, reducing representation 

of facilities with less organized corporate oversight that could affect infection control 

practices (personal communication, Drs. Gravenstein and Davidson). Thus, not only did 

the target populations differ, but so too did the mechanisms for selection into the trial, 

highlighting the importance of clearly defining the target population and understanding the 

recruitment process that results in the trial sample and potential for affecting the measured 

outcomes.

Investigators interested in extending inferences beyond the trial participants should think 

carefully about which variables that modify the treatment effect (or predict the outcome) 

are associated with trial participation based on their substantive knowledge in both the 

design35 and analysis stage of the trial.34 In the design stage investigators may want 

to build additional data collection and qualitative research into the process to determine 

the factors driving selection into the trial. For example, investigators can identify “non-

standard” measures that may not be routinely collected, such as the preferences of the 

trialists conducting the trial that may drive participation among the eligible clusters.9 In 
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the analysis stage of the trial, we agree with prior recommendations that the inclusion of 

a CONSORT diagram specific to cluster randomized trials could greatly improve efforts 

to extend inferences beyond the trial even when investigators are not involved in the trial 

design and implementation.36,37

As studies similar to ours improve our understanding of the selection process into cluster 

randomized trials, their findings may be used to support analyses adjusting for differences 

using formal statistical methods.30–33 Our findings highlight the importance of assessing the 

characteristics of clusters that participate in cluster randomized trials, not just the individuals 

within the clusters, when investigators are interested in extending their results beyond 

participating clusters.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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LTC Focus Long Term Care Focus

MDS Minimum Data Set

PPD Per-Person-per-Day

ROC Receiver Operating Characteristic

SD Standard Deviation

Abbreviations that appear in the table and figure legends:

CDC Centers for Disease Control and Prevention

CAN Certified Nursing Assistant

CI Confidence Interval

ILI Influenza Like Illness

LPN Licensed Practical Nurse

MDS Minimum Data Set

PPD Per patient day

RN Registered Nurse
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Figure 1. 
Standardized mean difference of facility level characteristics between randomized and 

eligible non−randomized nursing homes
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Figure 2. 
Standardized mean difference of facility level characteristics between randomized and 

ineligible nursing homes
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Figure 3. 
Standardized mean difference of individual level characteristics between individuals residing 

in randomized and eligible non−randomized nursing homes
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Figure 4. 
Standardized mean difference of individual level characteristics between individuals residing 

in randomized and ineligible nursing homes
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Table 1.

Comparison of facility and resident characteristics by trial eligibility and participation status in the HD trial

Randomized facilities Eligible non-randomized facilities Ineligible facilities

Facility characteristics (N) 818 3,658 11,026

Total beds (mean/SD) 132.5 (56.0) 145.9 (66.2) 91.9 (53.7)

Resource poor 44 (5.4) 99 (2.7) 1,019 (9.2)

For profit 751 (91.8) 2,443 (66.8) 7,586 (68.8)

Chain facility 702 (85.8) 1,824 (49.9) 6,034 (54.7)

Alzheimer’s/Dementia Unit 146 (17.9) 871 (23.8) 1,353 (12.3)

Any special unit 162 (19.8) 947 (25.9) 1,586 (14.4)

RN to nurse ratio (mean/SD) 0.4 (0.2) 0.3 (0.2) 0.4 (0.2)

Direct Care hours/PPD (mean/SD) 3.5 (0.6) 3.6 (0.6) 3.8 (1.4)

RN hours/PPD (mean/SD) 0.5 (0.3) 0.4 (0.3) 0.6 (0.8)

LPN hours/PPD (mean/SD) 0.8 (0.3) 0.8 (0.3) 0.9 (0.7)

CNA hours/PPD (mean/SD) 2.1 (0.4) 2.4 (0.5) 2.4 (1.0)

Acuity index (mean/SD) 12.2 (1.0) 12.4 (1.0) 11.9 (1.9)

Occupancy rate (mean/SD) 84.7 (10.9) 87.3 (10.1) 80.4 (15.6)

2012 mortality rate (mean/SD) 17.2 (5.3) 18.2 (4.7) 16.8 (7.2)

2012 all-cause hospitalization rate (mean/SD) 25.8 (8.2) 25.8 (8.6) 26.3 (11.2)

2012 ILI hospitalization rate (mean/SD) 5.3 (3.0) 5.7 (3.2) 6.1 (4.5)

2012 Influenza vaccination rate (mean/SD) 65.2 (13.9) 72.1 (12.9) 69.6 (19.0)

Resident characteristics (N) 91,179 463,341 806,602

Demographics

 Age (mean/SD) 78.3 (13.7) 82.3 (11.5) 77.6 (14.6)

 Male 30977 (34.0) 135,706 (29.3) 287,821 (35.8)

 Race, White 68590 (75.2) 369,158 (79.7) 619,102 (77.0)

 Married 20,661 (22.7) 101,823 (22.0) 171,438 (21.3)

 Candidate for treatment 49,857 (54.7) 300,130 (64.8) 437,424 (54.4)

Chronic conditions

 Alzheimer’s/Dementia 45,541 (50.0) 271,384 (58.6) 396,286 (49.3)

 Diabetes 32,614 (35.8) 152,571 (32.9) 275,501 (34.2)

 Pneumonia 6,455 (7.1) 33,681 (7.3) 55,691 (6.9)

 Congestive heart failure 19,445 (21.3) 105,559 (22.8) 169,611 (21.1)

 Coronary artery disease 16,297 (17.9) 82,942 (17.9) 122,077 (15.2)

 Atrial fibrillation 13,452 (14.8) 68,165 (14.7) 103,879 (12.9)

 Hypertension 69,742 (76.5) 361,922 (78.1) 599,241 (74.5)

 Cirrhosis 720 (0.8) 1,816 (0.4) 4,223 (0.5)

 Chronic kidney disease 9,740 (10.7) 42,580 (9.2) 70,638 (8.8)

Procedures

 Indwelling urinary catheter 8,896 (9.8) 37,426 (8.1) 69,319 (8.6)
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Randomized facilities Eligible non-randomized facilities Ineligible facilities

 Ventilator 386 (0.4) 1,102 (0.2) 6,647 (0.8)

 Chemotherapy 723 (0.8) 3,308 (0.7) 4,516 (0.6)

 Radiation therapy 261 (0.3) 793 (0.2) 1,568 (0.2)

 Dialysis 2,464 (2.7) 8,197 (1.8) 16,610 (2.1)

CNA = Certified Nursing Assistant; ILI = Influenza Like Illness; LPN = Licensed Practical Nurse; N = Number of Units; PPD = Per Patient Day; 
RN = Registered Nurse; SD = Standard deviation

a
Entries are frequencies and percent, unless otherwise indicated.
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Table 2.

Comparison of facility and resident characteristics by trial eligibility and participation status in the 

METRICaL trial

Randomized facilities Eligible non-randomized facilities Ineligible facilities

Facility characteristics (N)a 80 80 110

Total beds (mean/SD) 103.7 (37.7) 110.5 (45.0) 67.0 (30.0)

Resource poor 8 (10.0) 15 (18.8) 5 (4.6)

Nursing home chain

 A 24 (30.0) 26 (32.5) 84 (76.4)

 B 11 (13.8) 9 (11.3) 7 (6.4)

 C 15 (18.8) 5 (6.3) 2 (1.8)

 D 30 (37.5) 40 (50.0) 17 (15.5)

Alzheimer’s/Dementia Unit 19 (23.8) 25 (31.3) 9 (8.2)

Any special unit 21 (26.3) 27 (33.8) 12 (10.9)

RN to nurse ratio (mean/SD) 0.3 (0.2) 0.3 (0.2) 0.5 (0.2)

Direct Care hours/PPD (mean/SD) 3.3 (0.8) 3.3 (0.5) 3.2 (0.8)

RN hours/PPD (mean/SD) 0.4 (0.4) 0.4 (0.3) 0.5 (0.3)

LPN hours/PPD (mean/SD) 0.8 (0.3) 0.8 (0.3) 0.6 (0.3)

CNA hours/PPD (mean/SD) 2.1 (0.5) 2.1 (0.4) 2.1 (0.6)

Acuity index (mean/SD) 12.1(1.2) 12.4 (1.1) 11.7 (1.1)

Occupancy rate (mean/SD) 83.1 (10.6) 86.4 (11.4) 84.0 (12.8)

Resident characteristics (N)a 6,973 7,431 5,858

Demographics

 Age (mean/SD) 77.6 (13.5) 78.2 (13.1) 81.7 (12.5)

 Male 2,605 (37.4) 2,964 (39.9) 1,880 (32.1)

 Race, White 4,796 (68.8) 4,978 (67.0) 4,861 (83.0)

 Married 1,413 (20.3) 1,550 (20.9) 1,283 (21.9)

 Candidate for treatment 2,159 (31.0) 2,642 (35.6) 1,697 (29.0)

Chronic conditions

 Alzheimer’s/Dementia 3,002 (43.1) 3,610 (48.6) 2,512 (42.9)

 Diabetes 2,310 (33.1) 2,554 (34.4) 1,712 (29.2)

 Pneumonia 131 (1.9) 108 (1.5) 103 (1.8)

 Congestive heart failure 1,326 (19.0) 1,317 (17.7) 1,312 (22.4)

 Coronary artery disease 371 (5.3) 500 (6.7) 470 (8.0)

 Atrial fibrillation 359 (5.2) 461 (6.2) 533 (9.1)

 Hypertension 4,975 (71.4) 5,447 (73.3) 4,217 (72.0)

 Cirrhosis 18 (0.3) 18 (0.2) 13 (0.2)

 Chronic kidney disease 310 (4.5) 424 (5.7) 395 (6.7)

Procedures
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Randomized facilities Eligible non-randomized facilities Ineligible facilities

 Indwelling urinary catheter 370 (5.3) 367 (4.9) 336 (5.7)

 Ventilator b --- --- ---

 Chemotherapy 42 (0.6) 30 (0.4) 29 (0.5)

 Radiation therapyb --- --- ---

 Dialysis 140 (2.0) 215 (2.9) 67 (1.1)

CNA = Certified Nursing Assistant; ILI = Influenza Like Illness; LPN = Licensed Practical Nurse; N = Number of Units; PPD = Per Patient Day; 
RN = Registered Nurse; SD = Standard deviation

a
Entries are frequencies and percent, unless otherwise indicated.

b
Values suppressed due to Centers for Medicare and Medicaid Services small cell suppression policy
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