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Abstract
Background: The purpose of the study is to evaluate the effect of an Advance Care Planning (ACP) Video Program on
documented Do-Not-Hospitalize (DNH) orders among nursing home (NH) residents with advanced illness.
Methods: Secondary analysis on a subset of NHs enrolled in a cluster-randomized controlled trial (41 NHs in treatment arm implemented the ACP Video Program: 69 NHs in control arm employed usual ACP practices). Participants
included long (> 100 days) and short (≤ 100 days) stay residents with advanced illness (advanced dementia or cardiopulmonary disease (chronic obstructive pulmonary disease or congestive heart failure)) in NHs from March 1, 2016 to
May 31, 2018 without a documented Do-Not-Hospitalize (DNH) order at baseline. Logistic regression with covariate
adjustments was used to estimate the impact of the resident being in a treatment versus control NH on: the proportion of residents with new DNH orders during follow-up; and the proportion of residents with any hospitalization
during follow-up. Clustering at the facility-level was addressed using hierarchical models.
Results: The cohort included 6,117 residents with advanced illness (mean age (SD) = 82.8 (8.4) years, 65% female).
Among long-stay residents (n = 3,902), 9.3% (SE, 2.2; 95% CI 5.0–13.6) and 4.2% (SE, 1.1; 95% CI 2.1–6.3) acquired a new
DNH order in the treatment and control arms, respectively (average marginal effect, (AME) 5.0; SE, 2.4; 95% CI, 0.3–9.8).
Among short-stay residents with advanced illness (n = 2,215), 8.0% (SE, 1.6; 95% CI 4.6–11.3) and 3.5% (SE 1.0; 95% CI
1.5–5.5) acquired a new DNH order in the treatment and control arms, respectively (AME 4.4; SE, 2.0; 95% CI, 0.5–8.3).
Proportion of residents with any hospitalizations did not differ between arms in either cohort.
Conclusions: Compared to usual care, an ACP Video Program intervention increased documented DNH orders
among NH residents with advanced disease but did not significantly reduce hospitalizations.
Trial registration.: ClinicalTrials.gov Identifier: NCT02612688.
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Background
Advance care planning (ACP) involves ongoing discussions between a patient, a healthcare proxy, and a clinician about the type of care the patient would like to
receive if s/he becomes unable to communicate or competently participate in care decision-making [1]. Goals
of the ACP process include clarification of the patient’s
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values and beliefs, designation of a healthcare proxy, and
documentation of care preferences [2, 3]. Care preferences may be documented in the form of the living will, a
more general statement of wishes to guide a proxy [4], or
as medical orders which specify preferences for life‐sustaining treatments [5]. In a nursing home (NH) setting,
do-not-hospitalize (DNH) orders are associated with less
use of aggressive treatments with little clinical benefit for
residents with advanced disease, including terminal hospitalizations [6, 7] and feeding tubes in dementia [8, 9], as
well as increased satisfaction with care [10] and quality of
life [11].
Unfortunately, there are many barriers to effective ACP.
One common barrier is that people are not able to envision health states and treatments which they have not yet
experienced [12–14]. The visual images depicted in video
ACP support tools may help people better understand
the treatment decisions they are being asked to make and
the likely outcomes of those decisions [15, 16]. Video support tools have been shown to be efficacious in increasing certainty and stability of advance directive decisions
among people with advanced illness when administered
by researchers in outpatient and nursing home settings
[17–21]. However, little is known about the effectiveness
of video support tools as integrated into usual ACP practices in complex NH systems.
The PRagmatic trial Of Video Education in Nursing
homes (PROVEN) was an embedded, pragmatic, randomized controlled trial (ePCT) which tested the effectiveness of an ACP Video Program. The primary study
outcome was the hospital transfer rates among longstay residents with advanced illness [22]. While advance
directive documentation outcomes was a pre-specified
outcome of the PROVEN trial, ultimately only a subset of the trial’s participating NHs (N = 110/360) documented these directives in the electronic health record
(EHR). Thus, the objective of this report was to compare
the acquisition of new DNH orders among all residents
with advanced illness in this subset of PROVEN NHs
randomized to the ACP Video Program versus usual
ACP practices. We also compared the proportion of residents with any hospitalizations during follow-up between
arms.

Methods
Sample

The PROVEN trial methodology and main results have
been described elsewhere [22, 23]. PROVEN used a
parallel design. NHs were stratified by corporation, balanced on the distribution of the primary study outcome,
and randomized into treatment and control groups in a
1:2 ratio. In this report, we restrict our analyses to 110
of 360 PROVEN facilities owned by a single corporation
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which consistently used their EHRs to document medical
orders for advance directives. Among these NHs, 41 and
69 were randomized to the treatment and control arms,
respectively.
Intervention

Each treatment facility was provided two tablets with
five pre-loaded 6–8 min long videos that addressed common decisions in the NH setting: 1. General Goals of
Care, 2. Goals of Care for Advanced Dementia, 3. Hospice, 4. Hospitalization, and 5. ACP for Healthy Patients
[19]. The PROVEN protocol instructed ACP Champions, predominately social workers, to offer the video at
admission, after a hospitalization, every six months, and
when decisions were being discussed for which there was
a specific video (e.g. hospice) [23]. Efforts to train staff
and monitor intervention fidelity have been described
elsewhere [22, 24]. Briefly, nursing home champions were
trained jointly by the PROVEN implementation team
and corporate representatives via webinar, and printed
toolkits and pocket reference guides were distributed to
champions and other clinical staff to reinforce the training. Champions were instructed to offer the video to
residents or proxies within 7 days of admission (shortstay) or every 6 months (long-stay). Other indications for
offering the video included when specific treatment decisions arose (hospitalizations, hospice) or under special
circumstances (family member visiting). Only 21.9% of
residents with advanced illness viewed the video during
their followup [22]. Control NHs continued their usual
ACP procedures. A waiver of individual informed consent was obtained to conduct this pragmatic trial.
Population

While all short-stay (≤ 100 days) and long-stay
(> 100 days) residents cared for in the facilities between
March 1, 2016 and May 31, 2018 were enrolled in the
PROVEN, the analyses for the main trial outcomes and
this report focused only on residents with advanced
disease [22]. Advanced disease patients were defined
as having advanced dementia or cardiopulmonary disease (chronic obstructive pulmonary disease (COPD)
or congestive heart failure (CFS)) based on routinely
collected Minimum Data Set (MDS 3.0) assessments
which are ascertained quarterly [25, 26]. Advanced cardiopulmonary disease was defined as having COPD or
congestive heart failure with shortness of breath while
sitting or supine and needing extensive or total assistance with dressing, transferring, walking or locomotion
[27]. Advanced dementia was defined as having either an
Alzheimer’s or other dementia diagnosis with advanced
cognitive impairment, defined as a score of 3 or 4 on the
Cognitive Function Scale [28], and requiring extensive or
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total assistance with transferring and eating. The date of
the first MDS assessment on which a resident met these
definitions during the trial implementation period was
considered their baseline.
Residents were also excluded if they: had a DNH order
at baseline; did not have order data available; were under
the age of 65; or were unable to be linked to Medicare
enrollment data. The Medicare population includes Feefor-Service and Medicare Advantage beneficiaries.
Data sources and variables

Baseline patient characteristics were derived from admission MDS assessments for short-stay residents [29], and
from the MDS assessment in which the resident met
the criteria for the long-stay cohort [22]. Demographic
characteristics included age, gender, and race / ethnicity
(White, Black, Asian, Hispanic, other / more than one
race, or unknown race). Functional status was assessed
using the MDS Activities of Daily Living Scale (range,
0–28, where 28 indicates total functional dependence
and 0 indicates no functional dependence) [30]. Mortality risk was assessed using the MDS Mortality Risk Score
(range, 0–39, where higher scores indicate higher risk of
death) [31].
The main outcome for this report was the acquisition
of a new DNH order in the EHR during the follow-up
period among residents with advanced illness. The regular expressions used to categorize physician DNH orders
within the EHR are listed in Appendix A. The secondary
outcome is any hospitalization during follow-up among
residents with advanced illness. We used the Medicare
Provider Analysis and Review (MedPAR) files to identify
hospital admissions for patients in traditional Medicare
and those in Medicare Advantage, which account for 92%
of Medicare discharges [32, 33]. DNH and hospitalization
outcomes were assessed separately for short- and longstay residents. Short-stay residents were followed up to
100 days from their date of entry into the NH; long-stay
residents (> 100 days in nursing home) were followed for
up to 12 months.
Analyses

All analyses were done at the resident-level. Resident
characteristics were described using frequencies for categorical variables and means with and standard deviations
(SDs) for continuous variables. Logistic regression with
covariate adjustments was used to estimate the impact
of the resident being a treatment versus control NH on
two outcomes: DNH order acquisition and any hospitalization during follow-up. Clustering at the facility-level
was addressed using hierarchical models. Analyses for
the long-stay and short-stay residents were done separately. To compare outcomes between arms, estimated
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probabilities and average marginal effects (AME) were
reported with standard errors (SEs) and 95% confidence
intervals (CIs). Sensitivity analyses were used to demonstrate the robustness of findings under different specifications of the sample.

Results
Facility and resident characteristics

Among the 8,756 residents with advanced illness in the
110 eligible NHs (41 treatment facilities, 69 control facilities), we excluded 686 (8%) residents who did not have
any EHR data, 853 (10%) who were under the age of 65,
319 (4%) who had a DNH order at baseline, and 781 (9%)
who were unable to be linked to Medicare enrollment
data or were not continuously enrolled, leaving 6,117
residents for the current analyses (Fig. 1): 3,902 long-stay
residents (N = 1,485 treatment, N = 2,417 control); and
2,215 short-stay residents with advanced illness (N = 873
treatment, N = 1,342 control). The average age of longstay residents with advanced illness was 84.0 years (SD,
8.4) in the treatment arm and 83.0 (SD, 8.4) in the control
arm (short-stay: 82.0; SD, 8.4 vs. 81.8; SD, 8.0) (Table 1).
The majority of residents with advanced illness were
White; 92.1% of long-stay residents in the treatment arm,
86.8% of long-stay residents in the control arm; 93.8% of
short-stay residents in the treatment arm, 87.4% of shortstay residents in the control arm (Table 1). Our multilevel regression models adjusted for age and race at the
resident-level.
Outcomes

At the end of study follow-up (Table 2), a greater proportion of long-stay nursing home residents with advanced
illness had new DNH orders in the treatment group (estimated probability 9.3; SE, 2.2; 95% CI 5.0–13.6) than in
the control group (4.2; SE, 1.1; 95% CI 2.1–6.3) (average
marginal effect, (AME) 5.0; SE, 2.4; 95% CI, 0.3–9.8).
Similar differences were observed among short-stay residents with advanced illness. The estimated probability of
having a new DNH order among short-stay residents was
8.0% (SE, 1.7; 95% CI 4.6–11.3) in treatment NHs compared to 3.5% (SE 1.0; 95% CI 1.5–5.5) in control NHs
(AME 4.4; SE, 2.0; 95% CI, 0.5–8.3). Results were robust
to alternative specifications of the sample, including not
dropping residents without advance directive orders and
removing the age restriction (Appendix Table 2).
The estimated probability of having least one hospitalization did not differ significantly between trial arms
in either the long- (28.4% treatment and 28.8% control,
AME -0.4; SE, 2.2; 95% CI, -4.7–3.9) and short-stay
cohorts (39.9% treatment and 38.3% control, AME 1.5;
SE, 2.4; 95% CI, -3.1–6.2). Only 4% (15/363) of residents
had any hospitalization after establishing a DNH order.
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Fig. 1 CONSORT diagram of nursing homes and residents. Abbreviations: NH, nursing home; AD, advance directive; EHR, electronic health record.
a. Includes 11 treatment and 9 control residents with non-informative orders, referring to an external document without providing the content (e.g.,
“see POLST”)

Table 1 Characteristics of short- and long-stay nursing home residents with advanced illness
Residents, No. (%)

Baseline Characteristics

Long-staya with advanced illnessb

Short-staya with advanced illnessb

Intervention
(n = 1485)

Intervention
(n = 873)

Control
(n = 2417)

Control
(n = 1342)

Age, mean(SD), y

84.0 (8.4)

83.0 (8.4)

82.0 (8.4)

81.8 (8.0)

Female sex

1035 (69.7)

1705 (70.5)

467 (53.5)

739 (55.1)

Race / Ethnicity
White

1367 (92.1)

2097 (86.8)

819 (93.8)

1173 (87.4)

Black

88 (5.9)

205 (8.5)

31 (3.6)

109 (8.1)

Hispanic

20 (1.3)

77 (3.2)

5 (0.6)

40 (3.0)

Asian

2 (0.1)

7 (0.3)

5 (0.6)

3 (0.2)

 Otherc
Unknown

6 (0.4)

27 (1.1)

6 (0.7)

10 (0.7)

2 (0.1)

4 (0.2)

7 (0.8)

7 (0.5)

Advanced dementia

963 (64.8)

1630 (67.4)

368 (42.2)

660 (49.2)

Advanced CHF or COPDb

572 (38.5)

857 (35.5)

522 (59.8)

704 (52.5)

ADL score, mean(SD)d

21.6 (3.9)

21.5 (4.0)

20.6 (3.5)

21.0 (3.5)

MRS3 score, mean(SD)e

7.7 (2.8)

7.5 (2.7)

7.8 (2.6)

7.6 (2.7)

Days of follow-up, mean(SD)

286.3(124.8)

283.2(126.3)

84.8(30.2)

87.0(28.4)

Abbreviations: ADL Activities of daily living, CHF Congestive heart failure, COPD Chronic obstructive lung disease, MRS3 MDS 3.0 Mortality Risk Score, NA Not applicable
a

Long-stay: greater than 100 days in nursing home; short-stay: 100 or fewer days in nursing home

b

Advanced illness includes residents with advanced dementia or advanced CHF / COPD

c

Other includes Native Hawaiian or other Pacific Islander, Native American or Alaska Native, or more than 1 race/ethnicity

d
The ADL score (0–28) is the sum of scores in 7 domains of function including: bed mobility, dressing, toileting, transfer, eating, grooming, and locomotion. Each is
scored on a 5-point scale (0, independent; 1, supervision; 2, limited assistance; 3, extensive assistance; and 4, total dependence). A score of 28 represents complete
functional dependence
e

Range, 0–39; higher scores indicate higher risk of mortality
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Table 2 Proportion of residents with new do-not-hospitalize orders and any hospital transfers during follow-upa among residents
with advanced illness, by treatment status
Long-stay residentsb with advanced illnessc
% (SE)
[95% CI]

Short-stay residentsb with advanced illnessc
AME (SE)
[95% CI]

Intervention
(n = 1485)

Control
(n = 2417)

Do-not-hospitalize
(DNH) order

9.3 (2.2)
[5.0, 13.6]

4.2 (1.1)
[2.1, 6.3]

Any hospitalization

28.4 (1.6)
[25.3, 31.5]

28.8 (1.5)
[25.8, 31.7]

% (SE)
[95% CI]

AME (SE)
[95% CI]

Intervention
(n = 873)

Control
(n = 1342)

5.0 (2.4)
[0.3, 9.8]

8.0 (1.7)
[4.6, 11.3]

3.5 (1.0)
[1.5, 5.5]

4.4 (2.0)
[0.5, 8.3]

-0.4 (2.2)
[-4.7, 3.9]

39.9 (1.9)
[36.1, 43.6]

38.3 (1.4)
[35.6, 41.0]

1.5 (2.4)
[-3.1, 6.2]

Reflect estimated probabilities from logistic regression, controlling for resident age and race / ethnicity, with a random effect for nursing homes
Abbreviations: AME Average marginal effect, DNH Do not hospitalize
a

12-month follow-up for long-stay residents; 100 days follow-up for short-stay residents

b

Long-stay: over 100 days in nursing home; Short-stay: 100 or fewer days in nursing home

c

Advanced illness includes residents with advanced dementia or advanced CHF / COPD

Discussion
Residents with advanced illness in NHs randomized to
receive an ACP Video Program were more likely to have
a new DNH order written during study follow-up compared to residents in NHs randomized to usual care.
The intervention did not have a significant effect on
hospitalizations.
These findings stand in contrast to what was found in
the Educational Video to Improve Nursing home Care
in End-stage dementia (EVINCE) trial, a cluster randomized trial of the same ACP Video Program which
enrolled 402 residents with advanced dementia and their
proxies from 64 Boston area NHs [34]. The EVINCE
trial found no effect of the intervention on documented
DNH directives after six months of follow-up. However,
approximately 50% of residents with advanced dementia
in EVINCE had a DNH order documented at baseline. In
the current study, only 4% of residents with advance illness had a DNH or comfort care order at baseline, which
is consistent with estimates from other nursing home
populations [35, 36]. The differences in the EVINCE and
PROVEN findings may be partially due to the high baseline use of these orders in the EVINCE study population.
Consistent with the primary results for the PROVEN
trial, we did not find an effect of the intervention on the
proportion residents with advanced illness who had any
hospital transfers [22, 29]. In this subset of NHs that
regularly used their EHR to capture advance directive
orders, we are possibly underpowered to consider this
outcome. However, the potential for disconnect between
documentation of DNH and subsequent hospitalizations
is an area worth further exploration. Many NHs lack the
clinical expertise to safely assess changes in condition and
determine whether a resident can be made comfortable
without transfer [37]. Telehealth, including palliative care

consultations [38], may have the potential to bridge the
clinical expertise gap [39–41] but requires more rigorous
study. It is also unclear how NH staff interpret DNH and
comfort care orders, as a directive to only transfer residents if they cannot be made comfortable in the NH, or
as a recommendation to consult with a family member
before a resident is transferred [42, 43]. Financial incentives may also encourage hospitalization among residents
with DNH orders [44].
Hospitalization rates among newly admitted nursing home residents with DNH orders may be as high
as 15% [45]. However, residents with advanced illness
with an established DNH order are less likely than similar residents without a DNH order to be hospitalized at
the end of life or die in a hospital. A study of end-of-life
transitions among nursing home decedents with advance
illness, found only 7% of those with a DNH order experience any burdensome transition at the end of life, compared to 19% of all residents in the decedent sample [46].
A site of death analysis of a similarly comorbid population, found only 4.6% of residents with a DNH order
died in a hospital compared to 20.5% of residents without a DNH order [35]. In our sample, hospitalizations
were similarly rare (4%) among persons with advanced
illness once they had a DNH order. DNH preferences
are documented late in the dying process [47] and, thus,
may not result in a detectable difference in hospitalizations in a study of residents who are not actively dying. A
recently published decedent analysis from the PROVEN
study revealed residents with advanced illness in NHs
randomized to receive the intervention were less likely
to be transferred to the hospital in the last 90 days of life
compared to similar residents in NHs randomized to the
control arm [48]. While there is plenty of room for rigorous debate on the effectiveness of ACP interventions
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in altering decision-making and the timing advance care
planning decisions [49], the association between presence of a DNH order and the quality of death that most
people would prefer is well-established.
This analysis uses a subset of the original study facilities, identified post-randomization. Thus, characteristics
of residents in treatment and control facilities are not as
balanced at baseline as in the full trial sample, particularly on race / ethnicity. Because of this imbalance, all
reported estimated probabilities and marginal effects
were adjusted for age and race / ethnicity, with a random
effect to account for clustering at the facility level. Further potential for selection bias was explored in the sensitivity analyses, which were robust to primary findings.
Study power calculations were not conducted based on
this sample or outcome. Non-significant findings may be
a consequence of small effect size. Consistent with pragmatic trial paradigms, we leveraged existing workflows
to implement the intervention which resulted in a social
worker offering the video to residents / proxies and leading the discussion of care preferences 87% of the time
[50]. Low physician engagement may affect the quality
of ACP conversations and communication of resident
wishes during a crisis, but this is beyond the scope of the
current study. Finally, in our sample we find that within
a corporation in which all NHs are using the same EHR,
NHs with more racial and ethnic diversity were less likely
to be using their EHR to document resident advance
directives or code status. This is important for the design
of future pragmatic trials which should consider data
availability of specific modules within a EHR when focusing on equity of study design [51] and generalizability of
findings [52].

Conclusions
Use of DNH orders among nursing home residents with
advanced illness is low. An ACP Video Program may
improve documentation of DNH orders in a population
of residents with advanced disease. More research is
needed to understand the optimal timing for the delivery
of the ACP Video Program, and the relationship between
documentation of preferences for comfort care or DNH
orders in the EHR and subsequent hospitalization decisions. We lack a common measure of code or directive
status for all NH residents in the US, which results in
reliance on EHR data which may underrepresent more
diverse facilities.
Abbreviations
NH: Nursing home;; HER: Electronic health record; ACP: Advance care planning; DNH: Do-not-hospitalize; PROVEN: Pragmatic Trial of Video Education in
Nursing Homes; SD: Standard deviation; CI: Confidence interval; SE: Standard
error; AME: Average marginal effects; MDS: Minimum Data Set; COPD:
Chronic obstructive pulmonary disease; CFS: Congestive heart failure; ePCT:
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Embedded pragmatic, randomized controlled trial; EVINCE: Educational Video
to Improve Nursing home Care in End-stage dementia.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12877-022-02970-3.
Additional file 1.
Acknowledgements
Not applicable.
Authors’ contributions
EM, XY, SM, RG, JT, and VM made substantial contributions to the conception / design and interpretation of the data. EM and XY made substantial
contributions to the analysis. EM and SM drafted the work. LL, PM, AV, PG,
EB, and JO have substantially revised the work. All authors approved the
submitted version AND to have agreed both to be personally accountable for
the author’s own contributions and to ensure that questions related to the
accuracy or integrity of any part of the work, even ones in which the author
was not personally involved, are appropriately investigated, resolved, and the
resolution documented in the literature. The author(s) read and approved the
final manuscript.
Funding
This work is supported by the National Institutes of Health (NIH) Common
Fund, through a cooperative agreement (NIA 4UH3AG049619-02) from the
Office of Strategic Coordination within the Office of the NIH Director. The
views presented here are solely the responsibility of the authors and do not
necessarily represent the official views of the National Institutes of Health.
Availability of data and materials
The datasets are subject to use agreements and can not be made public
However, the analytic files are available in the Brown repository.

Declarations
Ethics approval and consent to participate
All methods have been carried out in accordance with the Declaration of Helsinki and approved by the Brown University’s institutional review board (IRB
Protocol Number 1705001793). The Brown IRB approved the study’s conduct
with a waiver of informed consent because this was a minimal-risk trial, the
program was rolled out to all residents in the nursing homes as part of clinical
care, and all data that were collected were done so as part of routine care.
Consent for publication
Not applicable.
Competing interests
VM is independently compensated as Chair of the Scientific Advisory Committee for naviHealth, a post-acute care convener serving Medicare Advantage
plans and health systems managing post-acute care, including in skilled nursing facilities. There are no other potential competing interests.
Author details
1
Center for Gerontology and Healthcare Research, Brown University School
of Public Health, 121 South Main St, Providence, RI 02912, USA. 2 Department
of Health Services, Policy, and Practice, Brown University School of Public
Health, 121 South Main St, Providence, RI 02912, USA. 3 Hinda and Arthur
Marcus Institute for Aging Research, Hebrew SeniorLife, 1200 Centre St,
Boston, MA 02131, USA. 4 Department of Medicine, Beth Israel Deaconess
Medical Center, 330 Brookline Avenue, Boston, MA 02215, USA. 5 Department
of Biostatistics, Brown University School of Public Health, 121 South Main St,
Providence, RI 02912, USA. 6 Oregon Health Sciences University School of Medicine, 3181 SW Sam Jackson Park Rd, Portland, OR 97239, USA. 7 Department
of Economics and Health Care Management, Labovitz School of Business
and Economics, University of Minnesota Duluth, 1518 Kirby Dr, Duluth, MN
55806, USA. 8 Section of General Medicine, Massachusetts General Hospital,

McCreedy et al. BMC Geriatrics

(2022) 22:298

55 Fruit St, Boston, MA 02114, USA. 9 Harvard Medical School, 25 Shattuck St,
Boston, MA 02115, USA.
Received: 29 November 2021 Accepted: 24 March 2022

References
1. Emanuel LL, von Gunten CF, Ferris FD. Advance care planning. Arc Fam
Med. 2000;9:1181–7. https://doi.org/10.1001/archfami.9.10.1181.
2. Gillick MR. Advance care planning. N Engl J Med. 2004;350:7–8. https://
doi.org/10.1056/NEJMp038202.
3. Mayahara M, Miller AM, OMahony S. Components of the advance care
planning process in the nursing home setting. J Hosp Palliat Nurs.
2018;20:95–102. https://doi.org/10.1097/njh.0000000000000414.
4. Fagerlin A, Schneider CE. Enough the failure of the living will. Hastings
Cent Rep. 2004;34:30–42.
5. Hickman SE, Nelson CA, Perrin NA, et al. A comparison of methods to
communicate treatment preferences in nursing facilities: traditional practices versus the physician orders for life-sustaining treatment program.
J Am Geriatr Soc. 2010;58:1241–8. https://doi.org/10.1111/j.1532-5415.
2010.02955.x.
6. Teno JM, Gozalo P, Mitchell SL, et al. Terminal hospitalizations of nursing
home residents: does facility increasing the rate of do not resuscitate
orders reduce them? J Pain Symptom Manage. 2011;41:1040–7. https://
doi.org/10.1016/j.jpainsymman.2010.07.014.
7. Martin RS, Hayes B, Gregorevic K, et al. the effects of advance care planning interventions on nursing home residents: a systematic review. J Am
Med Dir Assoc. 2016;17:284–93. https://doi.org/10.1016/j.jamda.2015.12.
017.
8. Teno JM, Gruneir A, Schwartz Z, et al. Association between advance directives and quality of end-of-life care: a national study. J Am Geriatr Soc.
2007;55:189–94. https://doi.org/10.1111/j.1532-5415.2007.01045.x.
9. Mitchell SL, Teno JM, Roy J, et al. Clinical and organizational factors
associated with feeding tube use among nursing home residents with
advanced cognitive impairment. JAMA. 2003;290:73–80.
10. Engel SE, Kiely DK, Mitchell SL. Satisfaction with end-of-life care for
nursing home residents with advanced dementia. J Am Geriatr Soc.
2006;54:1567–72.
11 Garrido MM, Balboni TA, Maciejewski PK, et al. Quality of life and cost of
care at the end of life: the role of advance directives. J Pain Symptom
Manage. 2015;49:828–35. https://doi.org/10.1016/j.jpainsymman.2014.09.
015.
12. Koch T. Future states: the axioms underlying prospective, future-oriented,
health planning instruments. Soc Sci Med. 1982;2001(52):453–65. https://
doi.org/10.1016/s0277-9536(00)00154-4.
13 Halpern J, Arnold RM. Affective forecasting: an unrecognized challenge
in making serious health decisions. J Gen Intern Med. 2008;23:1708–12.
https://doi.org/10.1007/s11606-008-0719-5.
14 Sudore RL, Fried TR. Redefining the “planning” in advance care planning:
preparing for end-of-life decision making. Ann Intern Med. 2010;153:256–
61. https://doi.org/10.7326/0003-4819-153-4-201008170-00008.
15. Volandes AE, Barry MJ, Chang Y, et al. Improving decision making at the
end of life with video images. Med Decis Making. 2010;30:29–34. https://
doi.org/10.1177/0272989x09341587.
16 Volandes AE, Ferguson LA, Davis AD, et al. Assessing end-of-life preferences for advanced dementia in rural patients using an educational
video: a randomized controlled trial. J Palliat Med. 2011;14:169–77.
https://doi.org/10.1089/jpm.2010.0299.
17 Volandes AE, Paasche-Orlow MK, Barry MJ, et al. Video decision support
tool for advance care planning in dementia: randomised controlled trial.
BMJ. 2009;338:b2159.
18. El-Jawahri A, Podgurski LM, Eichler AF, et al. Use of video to facilitate endof-life discussions with patients with cancer: a randomized controlled
trial. J Clin Oncol. 2010;28:305–10. https://doi.org/10.1200/JCO.2009.24.
7502.
19. Volandes AE, Brandeis GH, Davis AD, et al. A randomized controlled trial
of a goals-of-care video for elderly patients admitted to skilled nursing
facilities. J Palliat Med. 2012;15:805–11. https://doi.org/10.1089/jpm.2011.
0505.

Page 7 of 8

20. Volandes AE, Paasche-Orlow MK, Mitchell SL, et al. Randomized controlled trial of a video decision support tool for cardiopulmonary resuscitation decision making in advanced cancer. J Clin Oncol. 2013;31:380–6.
https://doi.org/10.1200/JCO.2012.43.9570.
21. Epstein AS, Volandes AE, Chen LY, et al. A randomized controlled trial
of a cardiopulmonary resuscitation video in advance care planning for
progressive pancreas and hepatobiliary cancer patients. J Palliat Med.
2013;16:623–31. https://doi.org/10.1089/jpm.2012.0524.
22. Mitchell SL, Volandes AE, Gutman R, et al. Advance care planning video
intervention among long-stay nursing home residents: a pragmatic cluster randomized clinical trial. JAMA Intern Med. 2020;180:1070–8. https://
doi.org/10.1001/jamainternmed.2020.2366.
23 Mor V, Volandes AE, Gutman R, et al. PRagmatic trial of video education in nursing homes: the design and rationale for a pragmatic cluster
randomized trial in the nursing home setting. Clin Trials. 2017;14:140–51.
https://doi.org/10.1177/1740774516685298.
24. Palmer JA, Parker VA, Barre LR, et al. Understanding implementation fidelity in a pragmatic randomized clinical trial in the nursing home setting:a
mixed-methods examination. Trials. 2019;20:656. https://doi.org/10.1186/
s13063-019-3725-5.
25. Saliba D, Buchanan J. Development and validation of a revised nursing
home assessment tool: MDS 3.0. Santa Monica: Rand Corp. 2008. https://
www.uclahealth.org/geriatrics/workfi les/research/borun-center/MDS30-
Appendix.pdf.
26. Saliba D, Buchanan J. Making the investment count: revision of the
Minimum Data Set for nursing homes, MDS 3.0. J Am Med Dir Assoc.
2012;13:602–10.
27. McCarthy EP, Ogarek JA, Loomer L, et al. Hospital transfer rates among us
nursing home residents with advanced illness before and after initiatives
to reduce hospitalizations. JAMA Intern Med. 2020;180:385–94. https://
doi.org/10.1001/jamainternmed.2019.6130.
28. Thomas KS, Dosa D, Wysocki A, et al. The minimum data set 3.0 cognitive
function scale. Medical care. 2017;55:e68.
29. Loomer L, Ogarek JA, Mitchell SL, et al. Impact of an Advance Care Planning Video Intervention on Care of Short-Stay Nursing Home Patients. J
Am Geriatr Soc. 2020 https://doi.org/10.1111/jgs.16918
30. Morris JN, Fries BE, Morris SA. Scaling ADLs within the MDS. J Gerontol A.
1999;54:M546–53.
31. Thomas KS, Ogarek JA, Teno JM, et al. Development and Validation of
the Nursing Home Minimum Data Set 3.0 Mortality Risk Score (MRS3). J
Gerontol Series A, Biol Sci Med Sci. 2019;74:219–25. https://doi.org/10.
1093/gerona/gly044.
32 Panagiotou OA, Kumar A, Gutman R, et al. Hospital readmission rates
in medicare advantage and traditional medicare: a retrospective
population-based analysis. Ann Intern Med. 2019;171:99–106. https://doi.
org/10.7326/M18-1795.
33. Huckfeldt PJ, Escarce JJ, Rabideau B, et al. Less intense postacute care,
better outcomes for enrollees in medicare advantage than those in
fee-for-service. Health Aff (Millwood). 2017;36:91–100. https://doi.org/10.
1377/hlthaff.2016.1027.
34. Mitchell SL, Shaffer ML, Cohen S, et al. An advance care planning video
decision support tool for nursing home residents with advanced dementia: a cluster randomized clinical trial. JAMA Intern Med. 2018;178:961–9.
https://doi.org/10.1001/jamainternmed.2018.1506.
35. Temkin-Greener H, Zheng NT, Xing J, et al. Site of death among nursing
home residents in the United States: changing patterns, 2003–2007. J Am
Med Dir Assoc. 2013;14:741–8. https://doi.org/10.1016/j.jamda.2013.03.
009.
36. Tanuseputro P, Hsu A, Chalifoux M, et al. Do-not-resuscitate and do-nothospitalize orders in nursing homes: who gets them and do they make a
difference? J Am Med Dir Assoc. 2019;20(1169–1174):e1161.
37. Ouslander JG, Berenson RA. Reducing unnecessary hospitalizations of
nursing home residents. N Engl J Med. 2011;365:1165–7. https://doi.org/
10.1056/NEJMp1105449.
38. Miller SC, Lima JC, Intrator O, et al. Palliative care consultations in nursing
homes and reductions in acute care use and potentially burdensome
end-of-life transitions. J Am Geriatr Soc. 2016;64:2280–7. https://doi.org/
10.1111/jgs.14469.
39. Driessen J, Bonhomme A, Chang W, et al. Nursing home provider perceptions of telemedicine for reducing potentially avoidable hospitalizations.

McCreedy et al. BMC Geriatrics

40.

41.

42.
43.
44.
45.

46
47.
48.

49
50.

51.
52.

(2022) 22:298

Page 8 of 8

J Am Med Dir Assoc. 2016;17:519–24. https://doi.org/10.1016/j.jamda.
2016.02.004.
Ritchey KC, Foy A, McArdel E, et al. Reinventing palliative care delivery in
the era of COVID-19: how telemedicine can support end of life care. Am
J Hosp Palliat Care. 2020;37:992–7. https://doi.org/10.1177/1049909120
948235.
Stephens CE, Halifax E, David D, et al. “They Don’t Trust Us”: the influence of perceptions of inadequate nursing home care on emergency
department transfers and the potential role for telehealth. Clin Nurs Res.
2020;29:157–68. https://doi.org/10.1177/1054773819835015.
Cohen AB, Knobf MT, Fried TR. Do-not-hospitalize orders in nursing
homes:“call the family instead of calling the ambulance.” J Am Geriatr Soc.
2017;65:1573–7.
Lamb G, Tappen R, Diaz S, et al. Avoidability of hospital transfers of
nursing home residents: perspectives of frontline staff. J Am Geriatr Soc.
2011;59:1665–72.
Grabowski DC. Medicare and medicaid: conflicting incentives for longterm care. Milbank Q. 2007;85:579–610.
Adekpedjou R, Heckman GA, Hébert PC, et al. Outcomes of advance
care directives after admission to a long-term care home: DNR the
DNH? BMC Geriatrics. 2022; 22:22. 2022/01/05 https://doi.org/10.1186/
s12877-021-02699-5
Gozalo P, Teno JM, Mitchell SL, et al. End-of-life transitions among nursing
home residents with cognitive issues. N Engl J Med. 2011;365:1212–21.
https://doi.org/10.1056/NEJMsa1100347.
Lamberg JL, Person CJ, Kiely DK, et al. Decisions to hospitalize nursing home residents dying with advanced dementia. J Am Geriatr Soc.
2005;53:1396–401. https://doi.org/10.1111/j.1532-5415.2005.53426.x.
Moyo P, Loomer L, Teno JM, et al. Effect of a video-assisted advance care
planning intervention on end-of-life health care transitions among longstay nursing home residents. J Am Med Dir Assoc. 2022;23:394–8. https://
doi.org/10.1016/j.jamda.2021.09.014.
Morrison RS, Meier DE, Arnold RM. What’s wrong with advance care planning? Jama. 2021;326:1575–6. https://doi.org/10.1001/jama.2021.16430.
Palmer JA, Parker VA, Mor V, Volandes AE, Barre LR, Belanger E, Carter P,
Loomer L, McCreedy E, Mitchell SL. Barriers and facilitators to implementing a pragmatic trial to improve advance care planning in the nursing
home setting. BMC Health Serv Res. 2019;19(1):527. https://doi.org/10.
1186/s12913-019-4309-5 (PMID:31357993;PMCID:PMC6664774).
Quiñones AR, Mitchell SL, Jackson JD, et al. Achieving health equity in
embedded pragmatic trials for people living with dementia and their
family caregivers. J Am Geriatr Soc. 2020;68:S8–13.
Patsopoulos NA. A pragmatic view on pragmatic trials. Dialogues Clin
Neurosci. 2011;13:217–24. https://doi.org/10.31887/DCNS.2011.13.2/
npatsopoulos.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

