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Abstract

Objectives: Advance care planning (ACP) is important to ensure that nursing home (NH) 

residents receive care concordant with their goals. Video interventions have been developed to 

improve the process of ACP. Yet, little is known about which NH characteristics are associated 

with implementation of ACP video interventions in clinical practice. Our objective was to examine 

nursing home (NH)-level characteristics associated with the implementation of an ACP video 

intervention as part of the Pragmatic trial of Video Education in Nursing Homes (PROVEN) trial.

Design: Cross-sectional study of NHs in PROVEN.

Setting and Participants: 119 NHs randomized to receive the ACP video intervention.

Measurements: The outcomes were the proportion of short (< 100 days) and long-stay (≥100 

days) nursing home (NH) residents who were: i. offered to watch a video and ii. shown a video, 
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aggregated to the NH-level, measured using electronic forms of video offers. The association 

between outcomes and NH facility characteristics (e.g. staffing, resident acuity) and participation 

in other aspects of the PROVEN trial (e.g., monthly check-in calls), were estimated using 

multivariate linear regression models. NH characteristics were measured using data from Online 

Survey Certification and Reporting data, Long-term Care: Facts on Care in the US and NH 

Compare.

Results: Offer-rates were 69% (SD: 28) for short-stay and 56% (SD: 20) for long-stay residents. 

Show-rates were 19% (SD: 21) for short-stay and 17% (SD: 17) for long-stay residents. After 

adjusting for NH characteristics, compared to 1-star NHs, higher star-rated NHs had higher offer-

rates. Champions’ participation in check-in calls were positively associated with both outcomes 

for long-stay residents.

Conclusions/Implications: Lower quality NHs seem unable to integrate a novel ACP video 

education program into routine care processes. Ongoing support for and engagement with NH staff 

to Champion the intervention throughout implementation is important for success of a pragmatic 

trial within NHs.

Brief Summary:

Research from the Pragmatic trial of Video Education in Nursing Homes finds engaging staff 

throughout the intervention implementation is important for success of a pragmatic trial within 

nursing homes.
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BACKGROUND

Advance care planning (ACP) is a process that supports individuals in defining their future 

goals and preferences for medical treatment at the end-of-life (EOL) and to discuss these 

goals with their family and health-care providers.1 ACP is particularly important for nursing 

home (NH) residents, who often receive unnecessary care and experience burdensome 

transitions at the EOL.2 Additionally, all federally funded NHs are required by the 1990 

Patient Self-Determination Act to ascertain residents’ preferences towards EOL care.3 More 

recently in January 2016, the Centers for Medicare and Medicaid Services (CMS) began 

further incentivizing health professionals to engage in ACP by reimbursing clinicians for 

having ACP-related conversations with their patients, regardless of the patients setting.4

The Pragmatic trial of Video Education in Nursing Homes (PROVEN) is a pragmatic 

randomized clinical trial designed to test the efficacy of an ACP video education program. 

PROVEN is being conducted in 360 NHs (119 intervention facilities and 241 control 

facilities) that are part of two large for-profit NH healthcare systems (NH system 1 and 2).5 

Each facility had at least one ACP Champion, often a social worker (53%) but also nurses 

(27%) and other management roles (20%), charged with the intervention implementation. 

Through a structured training session, Champions were instructed to offer the video using 

tablets that were provided to the NH at the beginning of the study, within the first week of 
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admission for newly admitted residents and every 6 months for long-stay residents (> 100 

days), in conjunction with regularly scheduled care planning sessions. Residents and/or their 

families offered the opportunity to see the video could agree or decline and all offers and 

actual showing of the video was to be documented on a special record integrated into the 

facility EMR. When a resident was cognitively impaired, the Champions were instructed to 

show the video to the resident’s family. Additionally, Champions could give family members 

a web link to view their video on their own time. More information on the study protocol 

can be found elsewhere.5

Two years into the 4-year PROVEN trial, adherence monitoring revealed that there is 

substantial variation in offer and show rates across the intervention facilities. This study 

examines the relationship between NH characteristics and these rates among short- and long-

stay residents. We hypothesize different types of NH characteristics, such as structural 

characteristics, resident composition and NH quality, may be associated with adherence 

rates.6–15

METHODS

Data sources

The PROVEN trial commenced intervention implementation in NHs on March 1, 2016 and 

is scheduled to be completed in May, 2019. This report leverages data collected from the 

start of the implementation period, up to March 2018. These data include intervention 

Champion turnover rates, video status reports (VSR) information, and check-in call 

attendance. Data from the VSR reports were sent by the NH to the trial’s data coordinating 

center on a monthly basis. Corporate partners reported turnover in the Champion position 

directly to the research team. Check-in call date of whether and to whom attendance was 

recorded with internal project tracking system.

Secondary data for this study come from three sources: Online Survey, Certification and 

Reporting (OSCAR) data; Long-term Care: Facts on Care in the US (LTC FoCUS); and 

Nursing Home Compare. OSCAR, which contains information from the NH annual survey 

and re-certification process, was used to capture pre-intervention (2015) facility 

characteristics. OSCAR data is collected through onsite evaluations by state survey agencies 

every 12 to 15 months. This data is maintained by CMS for regulatory purposes and has 

been used in previous studies to measure facility characteristics such as staffing (e.g. number 

of full time social workers) and clinical measures (e.g. number of residents with documented 

signs of depression).16–19 LTCFocUS is a product of Shaping Long Term Care in America 

Project at Brown University funded in part by the National Institute on Aging 

(1P01AG027296), which incorporates data from the Minimum Data Set (MDS), OSCAR, 

area resource file and residential history file, was also used to capture NH characteristics in 

the pre-period. Nursing Home Compare is a publicly reported dataset of quality measures 

including regulatory penalties and star ratings from CMS that incorporate data from MDS 

and Medicare claims (2016).20
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Variables

Outcome—The numerators for calculating the offer-rate are the number of short-stay 

residents offered a video within 14 days of admission and the number of long-stay residents 

who were ever offered a video during their NH stay, per the VSR. The numerators for show-

rate are the number of short-stay residents shown the video within 14 days of admission and 

the number of long-stay residents who were ever shown the video. For short-stay residents, 

the denominator is the unique number of individuals newly admitted, cumulatively between 

NH study start date and March 15, 2018. For long-stay residents, the total number of 

residents in the NH for 90 out of 100 or more consecutive days at any time from March 2016 

through March 2018. Outcomes are reported as percentages.

Independent Variables

Independent variables were categorized to represent the level of engagement of Champions 

in PROVEN, NH organization, resident composition and quality characteristics: Champion 

turnover, check-in attendance, NH system (NH System 1 had 98 NHs and NH system 2 (ref.) 

had 21), social workers per 100 beds, bed size, cognitive impairment, age, admissions per 

bed, occupancy %, Medicaid %, hospitalizations, star rating, and penalties.

A recent review of ACP interventions in the NH setting found having strong administration 

support facilitated successful implementation.14Implementation science research evidence 

has found that sharing best practices and practice concerns among intervention facilities can 

enhance stakeholder buy-in and enthusiasm for the intervention.15 Furthermore, the Agile 

Implementation model includes several components that can encourage sustainable 

implementation including localizing the solution and providing performance feedback.21 NH 

systems are complex health care organizations so the ability to localize the feedback to each 

specific NH with a continuous feedback cycle is known to foster greater success of 

implementation.21 PROVEN has incorporated many of these best practices into the 

implementation process. Corporate program leaders and research team members held joint 

monthly check-in calls with each facilities’ Champion(s) to review the offer- and show- rates 

at their facility and resolve problem-solve any difficulties with the implementation. Prior to 

June 2017, these monthly conference calls involved groups of champions from multiple 

facilities. Since these calls were held monthly it was an opportunity for a performance 

feedback loop to be integrated into the implementation. From June 2017 onward, monthly 

check-in conference calls were conducted on a 1:1 basis with each individual facilities’ 

Champions based on their availability. This change allowed feedback to become more 

localized as each facility has its own unique ecosystem for implementing the ACP videos.21 

For example, one NH has a strong relationship with a particular hospice provider and offers 

the hospice video during an information session for the residents. Additionally, one 

Champion was struggling to engage their team so they started bringing the tablets to 

morning huddles to increase awareness of the video. Check-in call attendance was measured 

as a count of persons from each facility that attended any phone calls through April 2018 

(e.g., if 1 Champion from 1 facility attended 6 meetings, the count for that facility would be 

6; if 2 Champions from 1 facility attended 3 meetings, the count for that facility would also 

be 6). If other persons helping with the intervention, other than the Champion, attended the 

calls they were also included in this measure.
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Given the length of the trial and rate of turnover in the industry,22 we also tested the effect of 

turnover in the Champion role, most of which were filled by social workers.10 Each NH 

began the trial with 1 or 2 Champions. Champion turnover was measured as the number of 

changes in the champion position (e.g., a Champion turnover value of 0 means there was no 

turnover; a value of 2 means there were two changes in the Champion position).

Another recent systematic review of successful ACP in long-term care settings identified one 

precondition for success was sufficient resources, time available for ACP and incorporation 

of ACP into standard practice.23 As the Champions are mostly social workers, their 

availability, given the many other pressing responsibilities they have, is an important factor 

that may affect implementation.7 The numbers of social workers in the NH could also affect 

availability, so the larger NHs may have more qualified social workers able to offer and 

show the ACP video to residents.24, 25 Additionally, the more NH admissions, building on 

the “practice makes perfect” perspective, the more opportunities for the intervention to 

become incorporated into standard admission process and thus the video will be more likely 

to be offered to short-stay residents.26 Admissions per bed is a measure of whether the NH 

has more short-stay or long-stay residents. NHs with higher admissions per bed can be 

considered more focused on post-acute residents.

Residents who are more cognitively impaired are less likely to engage in ACP themselves, 

and thus require facility staff to discuss the issues with family members.27–30 We 

hypothesize facilities with a larger proportion of residents who are severely cognitively 

impaired may have a lower video show rate.31 In addition, younger residents may not view 

ACP as a necessary conversation to engage in when they are still healthy so proportion of 

residents under 65 may be negatively associated with video show rates.32 Resident 

composition characteristics include NH-level aggregate measures of age and cognitive 

impairment from LTC FocUS. Resident cognitive status was quantified using the Cognitive 

Function Scale (range, 1–4 1= cognitively intact, 2=mildly impaired, 3=moderately 

impaired, 4=severely impaired).31 In these analyses we categorized the proportion of 

residents in the facility in three groups: those who were cognitively intact, have mild and 

moderate impairment, or severe impairment. Age was calculated as the proportion of 

residents in the facility 65 or younger versus over 65.

Pre-intervention NH quality is an important factor as NHs that are high performers on other 

aspects of quality may be more likely to take on an intervention. NHs with poor quality may 

be penalized and having higher hospitalization rates may adversely affect receiving referrals 

from local hospitals so more time will be focused elsewhere.33–35 In addition, lower 

occupancy rates and having a higher proportion of Medicaid residents have been associated 

with poorer NH quality.36, 37 CMS star ratings provide a simplified global measure of 

quality for consumer use to help facilitate comparison between nursing homes.38 Overall 

CMS star ratings are measured on a scale of 1 to 5 and are a composite of individual 

rankings of health inspections, quality indicators, and staffing (excluding social workers). 

Indicator variables were created for NH with 1-star, 2–3 stars and 4–5 star ratings, as we do 

not hypothesize a linear relationship between these rankings and the offer or show rates.38 

Penalties are recorded in Nursing Home Compare as fines and payment denials. An indicator 
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was created measuring whether a facility had any penalty in 2016. From LTC FocUS we use 

a measure of hospitalizations as the number of all hospital transfers per person-year.39

Statistical Analyses—The distribution of the outcome variables and descriptive statistics 

are presented for all measured variables. Correlations between NH characteristics were 

calculated to understand the relationship between them. Multivariate linear regression was 

used including all NH characteristics included in table 1 to test the hypothesized association 

between NH characteristics and the offer- and show-rates. The outcome measures are 

bounded between 0 and 1 so we used the logit-transformation to adjust for the non-normal 

distribution. Separate models were run for outcomes in short-stay and long-stay residents. 

Variance inflation factors were computed to check for multicollinearity between the facility 

characteristics. All analyses are conducted using Stata (c) 14.0 SE.40 The University 

Institutional Review Board approved the study by expedited review.

RESULTS

The offer-rate for short-stay and long-stay residents varied widely across NHs from 0 to 

100%, with a median of 80% (Interquartile range (IQR) 53%−92%) and 58% (IQR 44%

−70%) respectively (Figure 1). Show-rates varied from 0% to 83%, with a median of 10% 

(IQR 2%−30%) and 13% (IQR 4%−26%) for short-stay and long-stay residents respectively.

On average, NHs had 6.4 (SD: 4.5) people attending in check-in calls during the study 

period (Table 1). A high proportion of residents had some cognitive impairment, 53% mild 

or moderate impairment and 13% severe impairment. NHs had an average occupancy rate of 

88% and Medicaid was the primary payer for 70% of residents. About half of the facilities 

were rated 2- and 3-stars. 19% of facilities had had a financial penalty in the prior year.

The correlation matrix between NH characteristics revealed that the majority of the 

characteristics are weakly correlated with each other, but some were moderately correlated 

(Supplemental Table 1). Occupancy rate was moderately negatively (−0.28) correlated with 

Champion turnover. Admissions per bed was positively correlated with social workers per 

100 beds (0.49) and hospitalizations per person-year (0.41). Social workers per 100 beds 

was positively correlated with the percent of cognitively intact residents (0.33) and 

negatively correlated with percent of Medicaid recipients (−0.40).

After controlling for facility characteristics included in table 1 in the multivariable 

regression analyses, NH system 1 had higher offer rates for both short- and long-stay 

residents (Table 2). Variance inflation factors were all under 5 for all variables included in 

the models.41 Compared to 1-star facilities, higher rated facilities were associated with 

higher offer rates. Check-in call attendance was positively associated with the offer- and 

show-rate for long-stay residents. Otherwise, there were no consistent facility characteristics 

that were associated with engagement in the PROVEN ACP intervention.

DISCUSSION

In this analysis of NH characteristics associated with ACP intervention implementation in a 

large pragmatic trial, we found that better quality facilities (rated above 1 star) were more 
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likely to offer the ACP videos to residents. Champions engaged in ongoing communication 

and discussion with the research team were also more likely to offer and show the videos to 

long-stay residents. Otherwise, none of the structural characteristics we hypothesized would 

be related to intervention fidelity were.

Intervention engagement has been found to be a significant factor of other intervention 

implementation in NHs. For instance, an evaluation of INTERACT, a tool to reduce 

hospitalizations in the nursing home setting found that engaged NHs, as measured by a score 

assigned by the project coordinator who conducted calls with the NHs, had a much higher 

reduction in hospitalizations compared to the nursing homes rated as not engaged.42 

Similarly, an evaluation of an intervention of telemedicine within the NH setting found stark 

differences between engaged and not engaged facilities in the changes in hospitalizations.43 

Furthermore, in a study of pragmatic trials, Bertram et al. finds that communication 

strategies such as check-in calls are essential to ongoing engagement and success.44 Taken 

with the previous studies’ findings, the results of our study suggest that check-in calls may 

be a key ingredient to successful implementation of new quality improvement interventions 

in the NH setting. The check-in calls not only gave Champions an opportunity to connect 

over strategies of success but also localized feedback by allowing them to review their own 

offer and show rates. Although all Champions received their specific rates monthly 

compared to their system average, these check-in calls served as an additional reminder of 

offering and showing the ACP videos to residents in a non-threatening and friendly setting 

and an opportunity to focus on specific barriers that were a challenge to offering the videos 

to specific residents or groups of residents. The importance of ACP for long-stay residents 

was highlighted during these calls since long-stay residents are often more frail and with 

serious illness.45 This emphasis explains the significance of the positive association between 

check-in calls and the outcomes for long-stay residents but not for short-stay residents.

We found that higher rated NHs were more likely to offer the ACP video compared to 1-star 

rated facilities. The structure of the NH system has long been described as two-tiered,37 and 

several studies have found that these lower quality NHs are less likely to improve quality or 

implement change given the same level of resources.46, 47 If not given adequate support, 

pragmatic trials may increase disparities between NH residents. To support these residents, 

future pragmatic trials should consider investing more resources into implementation for the 

lower quality NHs or exclude them altogether. One resource that could be provided is 

additional support for staff, but this would require additional buy-in from the NH system. 

Anecdotal evidence ascertained through the 1:1 calls suggests that the intervention can be 

successful even in lower quality NHs, so long as they have a Champion with strong 

leadership skills and willingness to listen.

Although we had measures for many NH characteristics, there were unmeasured variables. 

We were unable to measure staff turnover and culture which could influence the success of 

implementing an intervention within the NH setting. Previous studies on quality 

improvement implementation have suggested that NHs which promote innovation and 

teamwork have been more successful, 8 while high staff turnover can lead to stress and 

higher workload for the remaining staff, leaving little time to devote for additional projects. 
48 Omitting these variables likely adds noise to the NH system indicator, but also may add 
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measurement error to the social worker staffing ratio which only captures staffing levels at 

one point in time. Further, simply a count of the number of Champion turnover does not take 

into consideration the quality or buy-in of such a Champion. Additionally, our measures of 

intervention offer- and show-rate is dependent upon the staff recording such actions in the 

electronic health record and thus there may be facility-level differences in the documentation 

of a “true” video offer and show. This would lead us to underestimate the true values of the 

outcome, however we believe this is non-differential across high and low performing NHs.

CONCLUSIONS/RELEVANCE

Our findings suggest that even ostensibly straightforward interventions that do not require 

extensive training, such as showing a video, must include the opportunity to provide 

feedback about the intervention along with close communication with staff. These results 

have implications for future pragmatic trials in the NH setting, because ongoing engagement 

between research and NH staff appears crucial for successful integration of interventions 

into routine clinical practice. Future research is needed to understand how to best engage 

NHs in implementation and encourage communication between NHs to share pragmatic 

strategies for improving clinical practice without the support of research staff.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Distribution of cumulative offer and show rate among short-stay and long-stay residents 

from March 2016 through March 2018
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Table 1.

Descriptive Statistics of Nursing Homes

Both Systems (N=119) Mean (SD)

Outcome: Offer-rate

 Short-stay residents 68.9 (28.2)

 Long-stay residents 56.4 (20.4)

Outcome: Show-rate

 Short-stay residents 18.7 (20.7)

 Long-stay residents 17.1 (16.3)

PROVEN Engagement

 Champion Turnover 1.8 (1.4)

 Check-in call attendance 6.4 (4.5)

Structural characteristics

 Total Social Workers/100 beds 1.3 (0.1)

 Bed size 120+, N (%) 64.0 (53.8)

Resident composition

 % intact (CFS=1) 34.1 (9.7)

 % mild/moderate (CFS=2,3 ) 53.0 (10.1)

 % severe (CFS=4) 12.9 (7.8)

 % Under 65 16.2 (10.6)

 Admissions per bed 2.4 (1.1)

Quality

 Occupancy % 88.0 (9.6)

 Medicaid % 70.7 (11.9)

 Hospitalizations per person-year (2015) 1.2 (0.4)

 Overall Star Rating, N (%)

  1 star 21.0 (17.7)

  2/3 57.0 (47.9)

  4/5 star 41.0 (34.5)

 Any Penalty, N (%) 19.0 (16.0)

Notes: Means and standard deviations (SD) of the facility characteristics measured at the NH level. Offer-rate is the number of residents offered the 
ACP video of the total residents within each subgroup (short-stay/long-stay). Show-rate is the number of residents shown the ACP video of those 
offered. Champion turnover is a measure of previous people in the ACP Champion position at the NH. Check-in call attendance is a measure of the 
number of calls and people from a NH that participated in conference calls throughout the study period. Occupancy % is a measure of the number 
of beds filled out of total beds at the time of survey. Medicaid % is the total number of residents where Medicaid was the primary payer out of the 
total residents at the time of survey. Hospitalizations per person-year is a measure of hospitalizations measured by the Minimum Data Set divided 
by person-time for each NH. Cognitive function scale (CFS). Overall CMS 5-star rating from quarter 1, 2016. Any penalty is any recorded payment 
denial or fine from CMS in 2016.
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