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Abstract

Background: Delirium, defined as an acute disorder of attention and cognition with high
morbidity and mortality, can be prevented by multicomponent nonpharmacological interventions.
The Hospital Elder Life Program is the original evidence-based approach targeted to delirium risk
factors, which has been widely disseminated.

Objective: To summarize the current state of the evidence regarding the Hospital Elder Life
Program (HELP) and to highlight its effectiveness and cost-savings.

Method: Systematic review of Ovid MEDLINE, EMBASE and the Cochrane Central Register of
Controlled Trials from 1999 to 2017, using a combination of controlled vocabulary and keyword
terms.

Results: Of 44 final articles included, 14 were included in the meta-analysis for effectiveness,
and 30 were included for examining cost-savings, adherence and adaptations, role of volunteers,
successes and barriers, and issues in sustainability. The results for delirium incidence, falls, length
of stay, and institutionalization were pooled for meta-analyses. Overall, 14 studies demonstrated
significant reductions in delirium incidence (odds ratio [OR], 0.47; 95% CIl, 0.37-0.59). The rate
of falls was reduced by 42% among intervention patients in three comparative studies (OR, 0.58;
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95% Cl, 0.35-0.95). In 9 studies on cost-savings, the program saved $1600-3800 (2018 US
dollars) per patient for hospital costs and over $16,000 (2018 US dollars) per person-year for long-
term care costs in the year following delirium. The systematic review revealed that programs were
generally successful in adhering to or appropriately adapting HELP (n=13 studies), and in finding
the volunteer role to be valuable (n=6 studies). Successes and barriers to implementation were
examined in 6 studies, including ensuring effective clinician leadership, finding senior
administrative champions, and shifting organizational culture. Sustainability factors were
examined in 10 studies, including adapting to local circumstances, documenting positive impact
and outcomes, and securing long-term funding.

Conclusion: The Hospital Elder Life Program is effective in reducing incidence of delirium and
rate of falls, with a trend toward decreasing length of stay and preventing institutionalization. With
ongoing efforts in continuous program improvement, implementation, adaptations, and
sustainability, HELP has emerged as a reference standard model to improve the quality and
effectiveness of hospital care for older persons worldwide.

Keywords

Delirium prevention; Hospital Elder Life Program; Multicomponent nonpharmacological
intervention

Introduction

Delirium is one of the most common complications for hospitalized older persons, with
occurrence rates as high as 50%? in hospitalized persons. It is consistently associated with
increased rates of morbidity, mortality, poorer long-term outcomes, longer hospitalizations
and costlier treatment.2~4 Recent meta-analyses demonstrated that delirium in older patients
is associated with poor outcomes independent of important confounders, such as age, sex,
comorbid diseases or disease severity, and dementia.® Delirium is serious and often fatal,
and once present, no treatment strategy has been found to improve long-term mortality or
need for institutional care.5.” The mortality of patients with delirium is significantly higher
compared with patients without delirium (38% vs. 27.5%, HR 1.95, 95% CI, 1.51-2.52)
after 22.7 months’ follow-up.> With its adverse impact, delirium accounts for more than
$183 billion (2018 US dollars) in annual health care expenditures in the U.S. 8 rivaling the
expenditures for diabetes.? Importantly, delirium is preventable in 30-40% of cases.!
Currently, multicomponent nonpharmacologic approaches have been consistently
demonstrated as the most effective strategies for delirium prevention.l Among these
approaches, the Hospital Elder Life Program (HELP) is the original evidence-based model
which has been the most widely implemented worldwide.10-12

HELP, developed in 1993 as a targeted, multicomponent strategy to prevent functional and
cognitive decline in hospitalized older persons, has now been disseminated to more than 200
hospitals worldwide. The original goals of HELP for older hospitalized patients were to
preserve physical and cognitive functioning, maximize independence at discharge, help with
the transition from hospital to home, and prevent unplanned readmission.1! The HELP
model of care was originally described in 2 studies'%11 and a follow-up study examining the
first 13 sites.12
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To achieve its goals, the HELP program involves patients, caregivers, and HELP staff
members — including an Elder Life Specialist, an Elder Life Nurse Specialist, a geriatrician
and specially trained volunteers — to work together to implement a coordinated program
centered around the patient. All admissions are screened for eligibility, and interventions are
assigned based on the presence of risk factors for delirium, including baseline cognitive
impairment, sleep deprivation, immobility, visual or hearing impairment, and dehydration.
10.13 HELP assists patients in multiple ways to prevent both delirium and functional decline.
14,15 While the intervention protocols are standardized, the assigned interventions are
individualized and tailored to each patient in accordance with their abilities and preferences.
Once interventions are assigned, adherence is tracked daily, and quality assurance measures
are incorporated at each step of the program from admission to discharge. Skilled
interdisciplinary teams assisted by trained volunteers conduct interventions.

The program includes core intervention protocols for daily visits, orientation, therapeutic
activities, sleep enhancement, early mobilization, vision and hearing adaptation, fluid
repletion, and feeding assistance. Other program interventions include geriatric nursing
assessment and intervention, interdisciplinary rounds, ongoing staff educational programs,
post-discharge community linkages, and telephone follow-up. Table 1 describes the
interventions and designated staff from the original description of the HELP program and
from recent adaptations.11:52 In 2013, HELP protocols were adapted to ensure fulfillment
with the National Institute for Health and Care Excellence (NICE) guidelines.>2
Interventions added based on the NICE guidelines included prevention of infection, and
management of constipation, pain, and hypoxia (Table 1). In the past 15 years, the program
has been implemented on all types of hospital services (medical, medical subspecialty,
neurological, surgical, surgical subspecialty, mixed medical-surgical, orthopedic, palliative
care, intensive care, rehabilitation, and emergency department), as well as post-acute and
long-term care settings.

The purpose of this systematic review is to provide a comprehensive examination of the
HELP model of care and adaptations, evidence of its efficacy and cost-savings, adherence
and adaptations to enhance adherence, unique role of the volunteer, successes and barriers to
implementation, and steps to guide long-term sustainability.

Search strategy and selection criteria

Avrticles for this review were identified by comprehensive searches in Ovid MEDLINE,
EMBASE, the Cochrane Central Register of Controlled Trials, and the Cochrane Database
of Systematic Reviews. The Ovid search strategy is available in Appendix Box 1. Reference
lists from published narrative review articles and systematic reviews were further reviewed
to identify additional studies. The following MeSH terms and free words were used:
“delirium prevention,” “multicomponent intervention,” “non-pharmacological intervention”
and “Hospital Elder Life Program.” Articles published in English between 1999 and 2017
were included. The start date of 1999 was chosen which marked the date of the first
publication of the HELP model,1° which was developed and implemented in 1993. The
initial search yielded 4505 articles and after exclusion by 2 independent reviewers (J.Y. and
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T.Y.) based on screening criteria (language, age range, relevance, nonhuman study), the
number of articles was narrowed to 3275 (Figure 1). Upon further review, 2559 articles were
excluded (case series, commentaries or reviews, guidelines or recommendations, no relevant
outcome measures, or study protocols). The 2 independent clinical reviewers then reviewed
these 716 articles and applied second-level inclusion criteria, which required that studies
apply multicomponent approaches, focus on delirium prevention and use validated delirium
instruments — eliminating 636 articles. Thus, 80 articles met all inclusion and exclusion
criteria. After full review for HELP program and HELP adaptations only, 14 were selected
for inclusion in the meta-analysis and 30 for the systematic review. All data presented are
taken from the original articles. For the effectiveness studies, a previous meta-analysis was
updated with data from new studies.® Two reviewers (J.Y. and T.Y.) reviewed each of these
effectiveness studies and reached consensus on all elements. Since the goal of this
manuscript was to provide a comprehensive review of primary articles, systematic reviews
and meta-analyses were not routinely included; however, all of their reference lists were
checked to insure the comprehensive inclusion of primary articles in our review process.

Data extraction and data analyses

Two authors (J.Y. and T.Y.) independently extracted information on outcome measures and
quality from the included studies. For effectiveness studies, we conducted a quantitative
meta-analysis using accepted approaches. Data for meta-analyses were compiled using
Review Manager Version 5.3. Intervention studies that used formalized methods for
balanced allocation between treatment and control groups via randomization or prospective
individual matching designs (blinded) were categorized into the group we described as
randomized-matched trials (RMTs). We combined randomized clinical trials (RCTs) with
prospective matched (blinded) trials because the few RCTs precluded separate meta-
analyses. We analyzed both types of studies together, and separated from other sorts of
comparative intervention studies (non-RMTSs). The robust methods and balanced allocation
with prospective matching and blinded outcome assessment created comparable study
quality to RCTs and thus, were combinable without introducing excessive heterogeneity. We
made the decision to include both RMTs and non-RMTSs in our meta-analysis because both
study designs provide robust comparisons of the HELP model. Moreover, some of the non-
RMTs were of high quality, including matching or well-controlled analyses. We had
previously used this methodology in 2015 for our systematic review and meta-analysis of
multicomponent, nonpharmacologic delirium interventions;16 and we found this to be an
effective approach to control for heterogeneity among studies.

Dichotomous outcomes (e.g. delirium incidence, falls, and institutionalization) were
presented as odds ratios (OR) with 95% confidence intervals (Cls). The number needed to
treat (NNT) was also calculated if p < 0.05. Continuous outcomes were combined by using
the mean difference (MD) or standardized mean difference (SMD) when different scales
were used across studies. Because the trials were not carried out according to a common
protocol, there were understandably variations in patient groups, clinical settings,
concomitant care, etc. We, therefore, assessed heterogeneity between trial results. Trial data
were considered heterogeneous where the 12 statistic was > 50%. For analysis, we used the
fixed-effect method unless data were heterogeneous in which case we used the random-
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effects model. Where significant heterogeneity was present, we further examined patient
clinical characteristics and interventions of the included studies for explanatory purposes.

Quality and Risk of Bias

Results

For the studies included in the meta-analysis, we examined each for quality by determining
how many of the 6 domains of the Cochrane Collaboration’s risk of bias tool were
incorporated. These domains include random or balanced allocation method, allocation
concealment, blinding, completeness of outcome data, hon-selective outcome reporting, and
absence of other bias.

For additional HELP-related studies, one author (T.H.) abstracted descriptive information
and text, and categorized each article into 4 major study categories, as follows: (1) Cost-
savings — these studies examined the economic value of the HELP model in terms of
healthcare costs (all cost figures were translated into 2018 US dollars); (2) Adherence and
adaptation — these studies examined adherence rates with interventions or adaptations to
improve program adherence; (3) Role of volunteers — these studies examined the unique role
of volunteers in the HELP program, including their value, characteristics, and motivations;
(4) Successes and barriers to implementation and sustainability — studies examining
successes and barriers to setting up and maintaining a HELP site across diverse sites.
Individual studies may have been used for more than one of these 4 categories.

Study selection and study characteristics

A total of 14 studies were included in the meta-analysis'%17-29 and an additional 30 were
included as cost-savings studies, methodological papers, and qualitative studies.
9.11-15.27,29-51 A flow chart of identification, screening, review, and selection of studies is
presented in Figure 1. The meta-analyses presented in Figures 2 and 3 categorized studies as
RMTs and non-RMTs. More detailed categorizations of the study design, including
randomized clinical trials, nonrandomized controlled, or historically controlled are also
provided on Table 2 under the “Study Design” column.

Effectiveness of HELP (Meta-analyses)

Meta-analysis results are presented for 5 major outcomes: delirium incidence, falls, length of
hospital stay, institutionalization, and change in functional or cognitive status. The present
analysis systematically updates a previous meta-analysis.

Delirium incidence.—Twelve studies of the HELP model10.17.18,20,22-25,28,29,53,54
measured delirium incidence. In total, the meta-analysis involved 3,605 patients and showed
that the odds of delirium were 53% lower in the intervention group compared with controls
(OR 0.47; 95% ClI, 0.37-0.59, 12 = 28%). Stratified by study type (RMT versus non-RMT),
HELP-based delirium interventions lowered the odds of delirium by 45% (OR 0.55; 95% ClI,
0.39-0.78, 12 = 10%) among 1,267 patients included in 2 RMTs and by 58% (OR 0.42; 95%
Cl, 0.32-0.57, 12 = 34%) among 2,378 intervention patients included in 10 non-RMTs. The
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numbers needed to treat (NNTs) were 16.7 (95% CI, 10.0-33.3) among RMTs and 12.5
(95% CI, 10.0-20.0) among non-RMTs (Figure 2).

Falls.—Three studies examined number of falls per patient-day.?1:22:54 The meta-analysis
showed that the odds of falling was 42% lower (OR 0.58, 95% CI 0.35-0.95, 12 =0%) among
subjects in 3 non-RMT studies (Figure 3).

Length of stay.—Nine studies measured length of stay,10.18.20.22-24.27-29 The meta-
analysis indicated that the mean difference was —0.24 days favoring the intervention group
(95% CI1 —-0.95-0.48), but this did not achieve statistical significance and heterogeneity was
high (12=71%). Stratified by study type, the length of stay for the intervention group was
also not statistically significant, mean difference —0.77 (-3.12-1.59, 12=91%) among 2
RMTs and —0.01 (95% Cl, —0.83-0.80, 12=60%) among 7 non-RMTs.

Institutionalization.—Four studies of HELP-related models1922-24 reported outcomes
related to institutionalization after hospital discharge. The meta-analysis showed that the
odds of being institutionalized was not significantly different (OR 1.00, 95% CI 0.72-1.27,
12=0%) among intervention subjects. Stratified by study type, the odds of institutionalization
remained not significantly different, with an odds ratio for institutionalization in one RMT
of 1.00 (95% Cl, 0.74-1.35) and an odds ratio in 3 non-RMTs of 1.00 (95% CI, 0.55-1.82,
12=19%) favoring the intervention group.

Change in Functional or Cognitive status.—Five studies10-18:22.24.28 hased on the
HELP model examined functional or cognitive change from baseline. Based on the
heterogeneity of the studies, it was not considered appropriate to combine the results; thus,
conclusions could not be drawn about their combined effectiveness of HELP for function or
cognition. However, the preponderance of studies showed stable or improved functional or
cognitive status with HELP.18:22:31 |t js important to note that the general goal of delirium
prevention is to maintain stability of patients’ functional or cognitive status, not necessarily
for improvements; thus, a lack of change from baseline may be considered a successful
outcome.

Cost-savings studies

Cost-savings of the HELP program was examined directly in 9 studies (Caplan et al. in
Table 2 plus Table 3).9:14.15.22,27.29,30.42,51 For g]| studies presented in this paper, costs are
adjusted to 2018 US dollars. We summarize the impact of the HELP program on cost-
savings in Table 4 with study description and a column detailing cost-savings calculations
and methodology. Based on prior studies, the overall hospital cost savings of the HELP
program range from $1661-$3779 (2018 US dollars) per person per hospitalization.1 In a
large community hospital, Rubin et al. demonstrated total cost reductions of $769,987 (2018
US dollars) on one medical ward over 6 months, in a study involving 4763 patients.*! In a
follow-up study, Rubin et al. were able to demonstrate savings of $8.48 million (2018 US
dollars) per year with the care of approximately 7000 patients per year on 6 wards, based on
delirium prevention and decreasing length of stay.#2 Recently, in a study involving 7628
patients, Rubin et al. demonstrated that the HELP program is associated with lower risk for
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30-day hospital readmission (adjusted relative risk 0.83, 95% confidence interval = 0.73-
0.94, p = 0.003).27 Given the Medicare Hospital Readmission Reduction Program and its
associated financial penalties, the decreased rate of 30-day rehospitalization provided by the
HELP program yields significant cost-savings based on decreasing readmissions.

In a follow-up study to the original HELP study led by Inouye et al. and involving 841
patients, Leslie et al. demonstrated savings in long-term nursing home costs of
approximately $16,125 (2018 US dollars) per person-year in the year following discharge
with implementation of HELP.%15 In a study involving 37 patients, Caplan et al. found that
$67,876 (2018 US dollars) per year could be saved by preventing delirium (and thus
decreasing length of stay) using HELP interventions, plus $91,678 (2018 US dollars) per
year on hospital sitter (companion) costs for patients with hyperactive delirium for a total
annual saving of $159,554 (2018 US dollars).?2 In a study involving 28 patients from a
Dutch hospital, Bakker at al. found that mean cumulative costs per patient 3 months after
discharge were $11,979 (2018 US dollars) for the intervention group, compared with
$14,743 for controls.30

Our prior meta-analysis estimated that over $18 billion (2018 US dollars) could be saved in
a year if just half of the US hospitals adopted multicomponent non-pharmacologic
interventions like HELP to prevent delirium.1® On surgical services, previous studies have
estimated that HELP could prevent more than half a million cases of delirium (674,576
cases) each year, resulting in a Medicare cost savings of approximately $12,000 per casel®
or $7 billion per year (2018 US dollars).1:29

Adherence to interventions and adaptations

The effect of adhering to HELP interventions was examined in 13 studies,
11-13,29-32,35,36,38,39,4349 anq adaptations to enhance implementation and adherence were
presented in 12 studies (Table 2).12:13.29.31,36,39,40,41,42,44,50,51 Complete adherence is
defined as a patient receiving all parts of the assigned protocol for the number of times it
was intended to be given. The HELP program recommends target goals for each hospital to
provide seven days per week coverage and to meet a minimum of 80% adherence with
HELP interventions.10-12 |n the original HELP study involving 422 patients, Inouye et al.
found that adherence had a significant independent protective effect against delirium
(adjusted OR=0.69, 95% CI 0.56-0.87).38 Higher adherence to HELP interventions was
associated with lower delirium rates in an exposure-response fashion, the first such
demonstration for a non-pharmacological intervention. In fact, for the highest adherence
group, the delirium rate was 2.9% (89% risk reduction). Inouye et al. examined the major
reasons for non-adherence in 2 separate studies (Inouye 2000: 1 site, 1507 patients; and
Inouye 2006: 13 sites, 11,344 patients), which included: lack of availability of staff or
volunteers (32%), patient refusal (26%), medical contraindication (22%), and patient
unavailability (13%).11.12

Monitoring and enhancing adherence is key to successful implementation, and finding
approaches to address obstacles to adherence may vary across patient populations and
settings.2%37 Chen et al. examined the feasibility of adhering to HELP interventions in the
abdominal surgery patient population in Taiwan. Adherence with individual interventions
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was rated on a Likert-type scale from 0 (no adherence) to 3 (full implementation and
adherence).2% Good adherence was achieved to 3 selected HELP interventions, with 166 out
of 197 participants (84.3%) receiving Likert mean scores of 2 (of 3) or higher.2% Chong et al.
developed a hospital ward specialized for delirium management in Singapore36 and was able
to achieve good adherence to the HELP intervention protocols for 150 patients. The study
found 100% adherence with all interventions adhered to via semi-structured protocols
involving trained geriatric nurses in a single specialized unit. As described above, Bakker et
al. implemented HELP in the Netherlands, with good adherence — defined as adoption of 4
or more of the 6 HELP interventions; Bakker et al. noted that training and integrating
volunteers into daily work flow was the most challenging component.39 One study examined
adherence to HELP in long-term care.3! Boockvar et al. examined an adaptation of HELP
(HELP-LTC), and demonstrated that the protocols could be delivered successfully with 75%
adherence to 143 residents during and after an acute illness episode by nursing assistants.3!

Strategies to improve adherence were examined in 2 recent studies.3° In one study, HELP
staff trained two Rehabilitation Aides to implement the six core protocols, with particular
focus on the mobility protocol. Full implementation of the mobility protocol increased from
9% to 57% with this strategy.3° A second study by Sandhaus et al. educated 22 nurses and
100 volunteers on dysphagia in their older HELP patients, and were able to improve the
effectiveness and safety of their feeding protocol 4

Six studies examined adaptations to enhance implementation of the HELP model. In one
study, 15 family members for 5 patients were recruited to address 4 risk factors for delirium
(cognitive impairment, impairment of activities of daily living, vision impairment and
hearing impairment) by having family members orient patients, implement cognitively
stimulating activities, and bring in glasses/visual aides and hearing aides. The program was
found to be both feasible and empowering for family members.#0 Zalon et al. examined use
of medical technology in HELP, specifically personal digital assistants (PDAS) to gather data
on implementation and adherence with HELP protocols in 352 patients.59 The PDAs helped
them to monitor delirium status and track HELP protocol implementation, as well as collect
data on program outcomes. In another study (n=34), Zalon et al. examined delirium
recognition and documentation in the electronic medical records and referral patterns to
HELP. This study documented low rates of recognition of delirium and of referrals to HELP
(5.9%). Physicians’ typical responses to delirium included prescribing medications (usually
antipsychotics and benzodiazepines) and ordering tests for work-up of delirium. This study
suggested a need to improve delirium recognition and management.® Others have harnessed
the resources of quality improvement research to translate HELP into practice.414251 As
described above, in 2006, Rubin et al. adapted and streamlined HELP protocols and
procedures to the community hospital setting. Specifically, some intervention protocols were
simplified or omitted (e.g., sleep protocol) due to staff/volunteer availability. For quality
improvement, an educational campaign was incorporated and nursing and patient
satisfaction were regularly assessed. Rubin et al. successfully enrolled 4763 patients,
demonstrated substantial cost-savings, and found high rates of nursing and patient
satisfaction with the modified HELP program.?! By 2011, Rubin et al. had sustained HELP
for 5 years and successfully scaled up to 27,196 patients (6 medical wards), demonstrating
ongoing program fidelity and cost-savings.#2 Zaubler et al. also successfully implemented
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HELP in their community hospital setting.5! They initiated the HELP program as a quality
improvement project and were able to secure two 3-year grants to support two full-time
Elder Life Specialists, purchase HELP training materials and recruit and train volunteers.
Zaubler et al. incorporated all 6 core HELP protocols into daily visits, therapeutic activities
and assistance (with feeding, hydration, sleep and vision/hearing impairment). Among 595
patients, they demonstrated significant decreases in delirium episodes, total patient-days
with delirium, length of stay, and hospital costs.>! P. Chen et al. surveyed 73 HELP sites,
who reported many adaptations and uses of the HELP materials and website, described
further below.13

Studies of volunteer role

The role of volunteers in HELP was examined in 6 studies.11:12:30.434548 4| p volunteers
play a unique role, delivering core HELP interventions at the bedside for patients at risk of
delirium.1 Two studies by Inouye et al. previously described, also examined the role of
volunteers at the original HELP site and 13 dissemination sites. The two studies
demonstrated that most hospital-based sites in the United States used trained volunteers,11:12
who were generally recruited from local colleges, hospital volunteer services, general
community organizations, local churches or religious organizations, hospital employees, and
other sources. Across the 13 HELP dissemination sites, the use of volunteers in
implementation of multicomponent non-pharmacologic interventions was demonstrated to
be feasible, safe and cost-saving.12

Steunenberg et al. in the Netherlands examined the added value of trained HELP volunteers.
48 Using mixed-methods approaches to 94 participants, the study found that patients
appreciated the extra attention and services provided by volunteers, with beneficial effects
for loneliness. Volunteers reported enjoyment in their role, and many brought prior
experience with delirium in family members.48 Steunenberg et al. characterized their typical
volunteers as female, highly educated, possessing some medical knowledge and having prior
volunteer experience in health care settings.*8 Sandhaus et al. conducted qualitative
interviews of 110 nurses at one HELP site and found that volunteers improved nursing,
patient, and family satisfaction with care — and also improved the cost of care.*3 Bakker et
al., described above, interviewed hospital staff, patients, and family members, who
consistently reported that volunteers added value to health care.30 In their study of 102
volunteers at a university hospital (serving 795 patients per year), Schoettinger et al. report
that the sense of value and importance of the work imparted by the program attracts new
volunteers, and the number of volunteers at the site has increased 250% in the past three
years.*> Volunteer retention was aided by positive feedback from patients, family members,
and the volunteers themselves.*®

Successes and barriers to implementation and sustainability of HELP

Successes and barriers to implementation and sustainability of HELP have been evaluated
in-depth in 6 qualitative and mixed-methods studies,3:32-34.47.46 augmented with 10 studies
focusing on sustainability.12:13.:33-35.37,42,46.47.50 Bradley et al. examined initial
implementation of HELP at 9 sites, and conducted qualitative interviews with 32 staff
members.32 Major challenges to initiating a new site were gaining internal support, ensuring
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effective clinician leadership, integrating with existing programs, maintaining program
fidelity, documenting positive outcomes, and shifting organizational culture.32 To study
patterns of diffusion, Bradley et al. studied 63 sites via an on-line survey and demonstrated
the critical role of senior management support for successful implementation of a program.
33 Key elements of success included gaining senior management support, demonstrating
concordance with the hospital’s mission, and obtaining commitment of nursing and
physician leaders.33:34 Studying sustainability of the HELP program, Bradley et al.
conducted in-depth interviews with 42 staff members at 13 sites and found that the important
elements for sustaining a program included ensuring effective clinician leadership, adapting
the program to local circumstances, and obtaining long-term funding and resources.3>
Steelfisher et al. conducted qualitative interviews (n=62) at 19 HELP sites which had been
implemented for at least 2 years.4’ Strategies for sustaining HELP identified by Steelfisher
et al. included interacting meaningfully with decision-makers, documenting success with
metrics that resonate with decision-makers, and garnering support from influential hospital
staff.4647 Inouye et al. 2006, as previously described, examined successful implementation
and sustainability of the HELP model at 13 dissemination sites, involving 11,344 patients.12
All sites were able to implement the program with a high degree of fidelity and built-in
quality assurance procedures. Moreover, sites identified at least 11 important benefits of
their programs, including providing education and training for staff in geriatrics, increasing
nursing retention, improving patient and family satisfaction, enhancing clinical outcomes,
improving quality of care, increasing visibility for geriatrics, providing cost-effective care,
improving public relations and community outreach, distinguishing volunteer services,
contributing to commendations for the hospital, and providing research opportunities.12

In site-specific studies, Zalon et al. and Heim et al. examined data collection and
documentation and their importance for sustainability for their HELP programs.37:20 Zalon
et al., described above, examined the use of Personal Digital Assistants in a sample of 34
patients, to gather data on cognitive functioning and delirium, important outcomes for their
HELP program.®0 In their stepped wedge study of 333 patients, Heim et al. found that HELP
programs needed to be flexible and realistic with time constraints and team capacity for
HELP to be sustainable. This study also underscored the importance of data collection to
demonstrate the efficacy and sustainability of the HELP model.3’

P. Chen et al., mentioned previously, examined the HELP website and its role in
implementation, adaptation and sustainability of the HELP program.3 In an on-line survey
and follow-up interviews of 73 HELP sites, the study found that the HELP website was an
efficient tool for the dissemination of the program, and importantly, provided detailed
information about delirium prevention that was useful for training and education purposes.
The survey demonstrated that the HELP website resources were used to plan for
implementation of the HELP model and to support the program after launch.13 In order to
sustain HELP-like interventions, the website resources were also used to develop delirium
prevention programs and guidelines, and to educate healthcare professionals, patients,
families, and volunteers,13
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Discussion

This systematic meta-analysis and review provides the most comprehensive overview to date
of the effectiveness, cost-savings, and other benefits of the Hospital Elder Life Program
(HELP) based on published studies of the original model program as well as many
independent follow-up studies from sites around the world. The quantitative meta-analysis of
14 HELP studies demonstrates the significant reduction in delirium (OR 0.47; 95% ClI,
0.37-0.59, 12 = 28%) and falls (OR 0.58, 95% CI 0.35-0.95, 12 =0%), and non-significant
trends towards reduced length of stay and institutionalization. These findings support the
efficacy of HELP and HELP-related models, and are in keeping with a previous meta-
analysis examining multicomponent, nonpharmacologic interventions for delirium
prevention.16

HELP also provides cost-savings, with multiple studies demonstrating substantially reduced
costs for both acute and long-term care services. The savings amount to an average $2700
per hospitalization (range $1661-$3779 in 2018 US dollars) and about $16,000 (2018 US
dollars) per person-year in long-term care costs for the year following delirium. Based on 9
studies examining the cost savings of HELP and HELP-based programs, savings have been
estimated at over $18 billion (2018 US dollars) per year if HELP could be implemented in
just half of U.S. hospitals. In surgical patients alone, about 1 million cases of delirium in the
hospital could be prevented by HELP each year, contributing to cost savings of nearly
$12,000 per case prevented or $7 billion per year (2018 US dollars).1:2.16 Thirteen studies
examined adherence to HELP interventions and 12 studies examined successful adaptations
of HELP to enhance implementation. These adaptations have enabled HELP to be
disseminated worldwide across many different clinical populations. Six studies examined the
important role of volunteers, a unique component of HELP that has consistently been found
to bring enrichment to the overall program, for medical staff, patients, families and
volunteers. Six studies examined successes and barriers to implementation, and 10 studies
identified factors to maximize sustainability of the HELP model. In total, these 30 studies
represent a robust body of research supporting the effectiveness, cost savings, and value of
the HELP program.

Since its creation in 1993, the HELP program has fulfilled the triple aim of improving
healthcare quality, enhancing patient satisfaction, and reducing healthcare costs. The present
study provides the first systematic review of the breadth of studies on the HELP model to
date, and provides a rigorous examination of its impact. The strengths of this paper are in its
meta-analysis of important clinical outcomes of HELP and HELP-based programs, including
delirium incidence, falls, length of stay, and institutionalization. Another strength of this
paper is in the comprehensive examination of additional quantitative and qualitative studies
of the HELP model of care and its relevant adaptations. In particular, this paper focused on
cost savings, adherence, adaptations, volunteer role, and successes and barriers to
implementation and sustainability. Despite its strengths, important limitations are worthy of
note. For the quantitative meta-analyses, there were a limited number of studies for meta-
analysis of falls (n=3) and institutionalization (n=4), as well as functional or cognitive
change, along with high heterogeneity, that precluded definitive conclusions about these
outcomes. Moreover, some of the additional methodological and adaptation studies were
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single-site studies or quality improvement initiatives, some of which had limited sample size
or lacked comparison groups, which may limit their internal and external validity. Despite
these limitations, the accumulation of evidence supports the far-reaching contributions of the
HELP model to improving the quality and outcomes of healthcare in vulnerable older
populations.

The HELP Program <www.hospitalelderlifeprogram.org> provides information and
guidance by the central HELP program and HELP Centers of Excellence for implementing
and sustaining successful programs through on-line materials, on-line community
networking, national conferences and interest groups, newsletters, and webinars. Practical
advice, such as engaging volunteers, gaining administrative support, and finding clinical
champions, is also provided through these resources. The studies examining sustainability
and adaptability of the HELP program underscore the need to engage both clinician leaders
and hospital administration from the start for successful implementation of HELP. While the
demonstrated benefits of HELP for delirium and falls in the meta-analysis were highly
significant, the findings for other outcomes (such as length of stay and institutionalization)
were limited by a relatively smaller number of studies with limited sample sizes.
Importantly, cost savings have been established across multiple studies. Future work is
needed to examine the HELP model in larger, high-quality, multi-center studies, to compare
the model with other nonpharmacologic delirium interventions, and to examine a range of
outcomes including delirium, length of stay, falls, mortality, institutionalization, functional
and cognitive decline, and development of dementia. Examining whether prevention of
delirium can lead to prevention of dementia is a critically important area for future
investigation.

HELP has been implemented in hundreds of hospitals around the world, and has been
demonstrated to be sustainable even in difficult economic environments, improving geriatric
care on a wide scale. It is adaptable and flexible, with many innovations (e.g., volunteer
component, web-based training materials, on-line community) and website for dissemination
that help to create an efficient and cost-saving program. Thus, the HELP model provides an
effective and well-tested means to improve the quality and outcomes of hospital care for
older persons. In a real way, the HELP model prepares our health care system to care for our
rapidly aging society.
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| #1 “Hospital Elder Life Program”. ti. Ab |
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#2 “Multicomponent intervention”. ti. ab
#3 “Nonpharmacological intervention”. ti. ab
#4 or/1-3

#5 delirium

#6 deliri*. ti, ab.

#7 “acute confusion”. ti, ab.

#8 “acute organic psychosyndrome”. ti, ab.
#9 “acute brain failure”. ti, ab.

#10 “organic mental disorders”. ti, ab.
#11 “acute brain syndrome” . ti, ab.

#12 “metabolic encephalopathy” . ti, ab.
#13 “ICU psychosis™ . ti, ab.

#14 “acute psycho-organic syndrome” . ti, ab.
#15 “clouded state” . ti, ab.

#16 “clouding of consciousness” . ti, ab.
#17 “exogenous psychosis™ . ti, ab.

#18 “toxic psychosis” . ti, ab.

#19 “toxic confusion” . ti, ab.

#20 or/5-19

#21 Alcohol-Withdrawal-Delirium/

#22 delirium tremens/

#2321 0or 22

#24 20 not 23

#25 exp aged/

#26 (elder$ or older$ or geriatrics).ti, ab.
#27 25 or 26

#28 primary prevention/

#29 prevent*.mp

#30 reduc*. ti, ab

#31 stop*. ti, ab

#32 taper*. ti, ab

#33 avoid*. ti, ab

#34 “cut* down”. ti, ab

#35 or/28-34

#36 24 AND 27 AND 35

#37 drag therapy. fs.

#38 36 not 37

#39 4 and 38
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4505 Citations identified from
electronic data base search
7 Additional articles identified 1237 Citations excluded based on
through other sources > review of title or abstract

501 Mean or median age <65
367 Non-relevant topics

224 Language other than English
145 Non-human studies

4

A 4

3275 Potentially relevant articles
identified for further review

2559 Articles excluded after further review
912 Commentaries or reviews
886 Case series
707 No relevant outcome measures
42 Guidelines or recommendations
12 Study protocols

\ 4

v
716 Articles included

636 Articles failed to satisfy second-level
inclusion criteria
356 Not multi-component intervention
4 187 Delirium prevalence
80 Articles met 93 No validated delirium ascertainment

inclusion criteria

36 Articles excluded after full review
31 Not HELP/HELP based

» 5 Not delirium prevention
v v
30 High-quality articles included in the 14 High-quality articles included in the
systematic review meta-analysis
13 In analysis of adherence 12 In analysis of delirium incidence
12 In analysis of adaptations 9 In analysis of length of stay
10 In analysis of sustainability 5 In analysis of functional change
9 In analysis of cost-savings 4 In analysis of cognitive change
6 In analysis of volunteer role 3 In analysis of institutionalization
6 In analysis of successes/barriers 3 In analysis of falls

Figure 1. Literature Identification, Review and Selection for Inclusion
Databases searched included Ovid MEDLINE, EMBASE, The Cochrane Central Register of

Controlled Trials, and The Cochrane Database of Systematic Reviews from January 1999
and December 2017. Reference lists from published narrative review articles and systematic
reviews were further reviewed to identify additional studies. The following MeSH terms and
free words were used: “delirium prevention,” “multicomponent intervention,” “non-
pharmacological intervention” and “Hospital Elder Life Program.” Utilizing our systematic
literature search strategy, 3275 articles were found. Of these, 3202 were excluded based on
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our screening criteria for relevance, language, age range, or non-human study subjects; full-
text articles of the remaining 73 studies were retrieved for further assessment according to
the inclusion criteria. A total of 14 studies were included in meta-analysis and an additional
30 were included as cost-savings studies, methodological papers, and qualitative studies.
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Odds Ratio
M-H, Fixed, 95% CI
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Study or Subgroup
1.1.1 RMT
Chen 2017 13 196
Inouye 1999 42 426
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27
G4

9

179 11.0%
426 24.3%
605 35.2%
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Andro 2011 7 123
Bo 2009 a 121
Caplan 2007 1 16
Chen 2011 1] 102
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Heterogeneity, Chi*= 15.32, df= 11 (P= 017} = 28%
Testfor overall effect Z= 6.62 (P < 0.00001)
Testfor subaroun differences: Chif= 1.22. df=1 (P = 0.27). F= 17.5%

0.40 [0.20, 0.80]
0.62 [0.41,0.84]
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0.39[017,0.83]
0.1 [0.01, 0.89]
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Figure 2. Meta-analysis of Outcome of Delirium Incidence
Twelve studies of the HELP model measured delirium incidence. In total, the meta-analysis

involved 3,605 patients and showed that the odds of delirium were 53% lower in the
intervention group compared with controls (OR 0.47; 95% ClI, 0.37-0.59, 12 = 28%)).

Stratified by study type (RMT versus non-RMT), HELP-based delirium interventions
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Favors control

lowered the odds of delirium by 45% (OR 0.55; 95% Cl, 0.39-0.78, 12 = 10%) among 1,267
patients included in 2 RMTs and by 58% (OR 0.42; 95% Cl, 0.32-0.57, 12 = 34%) among
2,378 intervention patients included in 10 non-RMTs. The numbers needed to treat (NNTS)
were 16.7 (95% CI, 10.0-33.3) among RMTs and 12.5 (95% CI, 10.0-20.0) among non-

RMTs.
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Intervention Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed, 95% CI M-H., Fixed, 95% Cl
2.1.1 NON-RMT
Bahine 2013 5 2008 27 58304 33.3% 0490019, 1.27] — &
Caplan 2007 1 2435 4 3195 7.8% 0.33[0.04, 2.93]
Freitas 2016 17 11580 27 12300 58.9% 0.67 [0.36,1.23] —
Subtotal (95% CI) 16023 20799 100.0%  0.58 [0.35, 0.95] <>
Total events 23 a8
Heterogeneity: Chi*= 059, df=2 (P=0.74); F= 0%
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Figure 3. Meta-analysis of Outcome of Falls

Favors intervention Favors control

Three studies examined number of falls per patient-day. The meta-analysis showed that the
odds of falling was 42% lower (OR 0.58, 95% CI 0.35-0.95, 12 =0%) among subjects in 3

non-RMT studies (Figure 3).
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Interventions

Staff

Description

Core interventions

Orientation

ELS, volunteers

Daily orientation, orientation board with names of care
team members and daily schedule

Therapeutic activities

ELS, volunteers

Cognitive stimulation activities three times daily

Sleep enhancement

ELNS, ELS, volunteers

At bedtime, warm milk or herbal tea, relaxation tapes or
music, and back massage. Ward-wide noise reduction and
schedule adjustments to allow uninterrupted sleep

Early mobilization

ELNS, ELS, volunteers

Ambulation or active range-of-motion exercises three times
daily. Minimizing use of immobilizing equipment

Vision protocol & Vision protocol
- Blindness

ELS, volunteers

Visual aids (e.g., glasses, magnifying lenses) and adaptive
equipment (e.g., large illuminated telephone keypads, large
print books, fluorescent tape on call bell), with daily
reinforcement

Hearing protocol

ELNS, ELS, volunteers

Portable amplifying devices and special communication
techniques, with daily reinforcement. Ear wax clearing by
ELNS as needed

Fluid repletion/constipation

ELNS, ELS, volunteers

Encourage fluids. Encourage mobility and regular toileting.
Added fiber to diet. Laxatives if needed

Feeding assistance

ELS, volunteers

Feeding assistance and encouragement during meals

Additional interventions based on the NICE

Hand Hygiene

ELNS, ELS, Volunteers

Hand washing protocol. Generalized infection control
measures

Aspiration Prevention ELNS Regular oral care. Head of bed at 60 degrees during meals.
Monitor for signs of pneumonia
CAUTI Prevention ELNS Sterile insertion technique. Early catheter removal

Constipation management

ELNS, ELS. Volunteers

Encourage fluids. Encourage mobility and regular toileting.
Added fiber to diet. Laxatives if needed

Pain management ELNS Pain management plan and modify as needed. Non-
pharmacological and pharmacological management
Hypoxia management ELNS Seek advice regarding oxygen administration. Check

oxygen flow. Elevate head of bed to 45 degrees

Other interventions

Geriatric nursing assessment and interventions

Delirium protocol ELNS Create calm, orienting environment. Regular
communication with patient; family involvement. Geriatric
consult if needed

Dementia protocol ELNS Collaborate with medical staff and patient family. Avoid

psychoactive medications

Psychoactive medications

ELNS, interdisciplinary group

Screen medication list daily. Interdisciplinary group
discussions about potential adverse medication outcomes

Discharge planning ELNS Assessing home environment and social supports for
possible discharge needs

Optimizing length of stay ELNS Identify risk factors for need of intensive discharge
planning and anticipate discharge needs

Additional areas ELNS Nursing assessment and interventions for emotional health,

nutrition, function, skin care, incontinence and elimination
problems, social issues
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Interventions Staff Description
Interdisciplinary rounds
Geriatric consultation Geriatrician Targeted consultation on Elder Life issues, as referred by

program staff. Formal geriatric consultation as needed

Interdisciplinary rounds

ELNS, ELS, geriatrician, primary
nurses, physical therapist, dietitian,
pharmacist, chaplain, and
consultants.

Twice-weekly rounds to discuss each Elder Life patient, set
goals and review all Elder Life issues with interdisciplinary
input. Interventions are recommended and tracked

Ongoing educational programs

ELNS, geriatrician, and nurse
practitioner

Formal didactic sessions, one-on-one interactions, resource
materials to educate about Elder Life issues

Community linkages & Telephone
follow-up

ELNS, ELS

Referrals and communication with community agencies to
optimize transition home. Telephone follow-up phone call
within 7 days after discharge.

ELS: Elder life specialist, ELNS: Elder life nurse specialist, CAUTI: catheter association urinary tract infection
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Additional studies on Hospital Elder Life Program (HELP) and adapted HELP programs

(n

=30)

Table 3:
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Study

Sample size/site

Study Description

Categories

Bakker 2013 (Netherlands)

28 patients, 1 site *

Original: Determine feasibility of
the HELP program and gather
preliminary research data

Adherence, cost-savings, volunteers

Boockvar 2016 (USA)

143 patients, 1 site *

Adaptation: In Long Term Care,
delivered by nursing assistants

Adaptations, adherence

Bradley 2004 (USA)

32 staff members, 9
sites ¥

Original: Translating research into
clinical practice is challenging. Six
common challenges hospital staff
addressed

Successes/barriers, adherence

Bradley 2005 (USA)

42 staff members, 13
sites 7

Original: Sustained clinical
leadership, funding, flexibility,
modifications are key to sustain
the diffusion of innovative
programs such as HELP

Sustainability, adherence

Bradley 2006 (USA)

63 sites 77

Original: Diffusion and adoption
of HELP. Realistic expectations
about diffusion rates and
understanding importance of
senior management support crucial
to effective adoption of HELP.

Successes/barriers, sustainability

Bradley 2006 (USA)

63 sites 7

Original: Key roles and
motivations of senior management,
the perceived impact of HELP on
patient and staff

Successes/barriers, sustainability

Chen, P 2015 (USA)

73 sites ¥

Original and Adaptations: HELP
website resources were used for
implementation of HELP and
other delirium prevention
programs, and were disseminated
broadly in innovative educational
efforts

Successes/barriers, sustainability,
adherence, adaptations

Chen, C 2017 (Taiwan)

179 patients, 1 site *

Adaptation: Modifying the HELP
program to include only 3 key
interventions was cost-effective
and effective for surgical patients

Adherence, adaptations, cost-savings

Chong 2011 (Singapore)

150 patients, 1 site *
r

Adaptation: A specialized hospital
ward for delirium management
with the goal of improving clinical
outcomes and staff knowledge,
satisfaction. The model can be
utilized in various locations and
acute hospital settings

Adherence, adaptations

Heim 2017 (Netherlands)

333 patients, 1 site *
7

Original: Stepped wedge design
for HELP program in daily
practice requires attention to
ethics, flexibility, time constraints,
capacity of research team and data
availability and quality

Sustainability

Inouye 2000 (USA)

1507 patients, 1 site
*

Original: HELP successfully
prevents cognitive, functional
decline in older patients. The
program is unique in its hospital
focus and teaching staff/volunteers
skills to successfully implement
interventions that target delirium
risk factors

Adherence, volunteers
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Study

Sample size/site

Study Description

Categories

Inouye 2003 (USA)

422 patients, 1 site *

Original: Increased adherence to
HELP interventions results in
reduced delirium rates

Adherence

Inouye 2006 (USA)

11,344 patients, 13
. *f
sites

Adaptations: Real world
implementation of HELP is
examined across 13 sites; its
dissemination, local adaptations
and successes are examined

Adaptations, adherence, volunteers,
sustainability

Leslie 2005 (USA)

801 patients, 1 sites
*

Original: Long-term nursing home
cost. This suggests the need for
increased efforts to prevent and
manage delirium among the
geriatric population.

Cost-savings

Leslie 2008 (USA)

835 patients, 1 site *

1-year health care costs associated
with delirium

Cost-savings

Macias 2017 (USA)

1site *

Adaptation: Collaboration between
HELP and rehabilitation aides to
improve early mobilization

Adaptations, adherence

Rizzo 2001 (USA)

852 patients,1 site *

Original: HELP can prevent
delirium without raising costs,
supporting it as a cost-saving
treatment option for patients at
intermediate risk of developing
delirium

Cost-savings

(USA)

Rosenbloom- Brunton 2010

5 patients, 15
caregivers, 1 site *

Adaptation: The keys to successful
implementation of Family-HELP

Adaptations

Rubin 2006"(USA)

4763 patients, 38
staff nurses, 1 site 7

Adaptation: Quality improvement;
replicated in the community
hospital setting

Adaptations, cost-savings

Rubin 2011 (USA)

27,196 patients, 107
volunteers, 1 site *

Adaptations: Sustainability and
scalability, cost-savings of care

Cost-savings, adaptations, sustainability

Rubin 2017 (USA)

7628 patients, 1 site
*

Original: Cost-savings of care, 30-
day readmission rates in
community hospital setting

Cost-savings

Sandhaus 2009 (USA)

122 nurses, 100
volunteers, 1 site t

Adaptation: HELP nursing staff at
a community hospital were
educated on dysphagia assessment
and management. Improving
clinical practice using evidence-
based medicine requires
stakeholder engagement and the
use of multiple strategies to sustain
change

Adaptations, adherence

Sandhaus 2010 (USA)

110 nurses, 1 site 1¥

Original: Enhanced participation
of trained volunteers in HELP
interventions found to improve
nursing, patient and family
satisfaction. The utilization of
volunteers is cost-effective

Volunteers

Sandhaus 2010 (USA)

110 nurses, 1 site tt

Original: Enhanced participation
of trained volunteers in HELP
interventions found to improve
nursing, patient and family
satisfaction. The utilization of
volunteers is cost-effective

\Volunteers

Schoettinger 2017 (USA)

2 medical wards,
1site?

Original: Why volunteers
participate in HELP program at the
University of Michigan Hospital is
explored, including demographics,
motivations, training, retention

\Volunteers
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Study

Sample size/site

Study Description

Categories

Steelfisher 2011 (USA/Canada)

62 interviews, 19
sites ¥

Original: Sustaining clinical
programs during difficult

Sustainability, successes/barriers

economic

Steelfisher 2013 (USA/Canada) 6 sites ¥ Original: Learning from the Successes/barriers, sustainability
closure of clinical programs

Steunenberg 2016 (Netherlands) | 1 gjte 77 Original: Using mixed-methods Volunteers

design, examined the added value
of trained HELP volunteers.
Patients appreciated the extra
attention and volunteers
appreciated their work

Zalon 2010 (USA)

352 patients, 1 site *

Adaptation: Personal digital
assistants were used in collecting
assessment data for HELP

Adaptations, sustainability

Zalon 2017 (USA)

34 patients, 1 site f

Original: The purpose of the
current study was to analyze
delirium documentation and
referral to HELP for hospitalized
older adults

Adherence

Zaubler 2013 (USA)

595 patients, 1 site t

Adaptation: Quality improvement
and cost savings in a community
hospital

Adaptations, cost-savings

*

= control group is concurrent usual care

f: control group is historical

17tother (e.g., study was a quality improvement project, or no comparison/control group)
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Table 4.

Study

Sample size/site

Study Description

Methodology/Cost Savings Calculations

Bakker 2013

28 patients, 1 site

Before-after study with
preintervention control and
postintervention groups. HELP
program was implemented;
feasibility was examined and
preliminary research data
gathered.

Mean cumulative costs per patient three months after discharge
were $11,979 for intervention group vs. $14,743 for control =
$2,764 total savings per patient

C. Chen 2017

179 patients, 1 site

Cluster-randomized controlled
trial. Modified HELP program
(3 key interventions) was
implemented for abdominal
surgery patients in Taiwan.

Cost savings calculated by applying cost savings from prior
studies. For example, mMHELP could have prevented delirium in
approximately 674,576 surgical patients, resulting in a Medicare
cost savings of approximately $10,000 per case or $6.7 billion for
the year. By cutting 2 days from LOS, mHELP could have saved
$1624 per hospital stay or $12.9 billion per year in Medicare costs
for hospitalization.

Caplan 2007

37 patients, 1 site

Two historical controlled
studies of HELP
implementation.

Cost savings calculated by applying rates from hospitals in
Australia. $67,876 per year saved by decreasing length of stay
through delirium prevention. $91,678 per year saved on hospital
sitter costs for patients with hyperactive delirium.

Leslie 2005

801 patients, 1 site

From controlled clinical trial,
compared intervention and
control groups for long-term
nursing home costs when
HELP was received during
prior hospitalization.

HELP had significantly lower total nursing home costs, shorter
length of stay and lower cost per survival day. Adjusted total costs
were $50,881 per patient in HELP and $60,327 in control group =
$9446 savings per patient (15.7%, p = 0.01).

Leslie 2008

835 patients, 1 site

From controlled clinical trial,
determined additional costs in
control group for delirium
(compared with intervention
group) for 1-year health care
costs associated with delirium.

Total cost estimates attributable to delirium was $16,303-$64,421
per patient; thus, the national burden of delirium was estimated at
$38-152 billion each year (after adjusting for pertinent
demographic and clinical characteristics)

Rizzo 2001

852 patients, 1 site

From controlled clinical trial,
compared intervention and
control groups in true cost-
effectiveness analysis.

Detailed formal cost-effectiveness analysis, accounting for all
costs of intervention. Overall hospital cost savings of $1661-3779
per hospitalization.

Rubin 2011

27,196 patients,
107 volunteers, 1
site

Historical controlled analysis
done in a large quality
improvement study.

Financial return of the program was estimated at > $7.3 million
per year (from delirium prevention, shorter length of stay, and
revenue generated from freeing up hospital beds).

Rubin 2017

7628 patients, 1
site

Historical controlled analysis
done in a large quality
improvement study.

HELP lowers risk for 30-day hospital readmission (adjusted
relative risk 0.83, 95% CI 0.73-0.94). This translates to 100 fewer
readmissions due to HELP during the one year study period. A 2%
reduction in the Medicare readmission rate would mean 40,000
fewer readmissions nationally per year, or cost savings of
approximately $491 million per year.

Zaubler 2013

595 patients, 1 site

Historical controlled analysis
done in a quality improvement
project. HELP adapted to a
community hospital results in
cost savings when variable
costs were compared between
patients and potential increased
revenue calculated based on
shorter lengths of stay for
intervention patients.

Interventions resulted in $841,000 cost savings over 9 months for
the hospital.

Note: All cost figures in 2018 US Dollars
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