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Abstract

Objectives—To determine whether a Delirium Abatement Program (DAP) can shorten the
duration of delirium among new admissions to post-acute care (PAC).

Design—Cluster randomized controlled trial.
Setting—Eight skilled nursing facilities specializing in PAC within a single metropolitan region.
Participants—Four hundred fifty-seven participants with delirium at PAC admission.

Intervention—The DAP consisted of four steps: 1) assessment for delirium within 5 days of
PAC admission, 2) assessment and correction of common reversible causes of delirium, 3)
prevention of complications of delirium, and 4) restoration of function.

Measurements—Eligible patients were screened by trained researchers. Those with Confusion
Assessment Method defined delirium were eligible for participation via proxy consent. Two weeks
and one month after enrollment, regardless of location, participants were re-assessed for delirium
by researchers blind to intervention status.
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Results—Nurses at DAP sites detected delirium in 41% of participants vs. 12% in usual care
(UC) sites (p<.001) and completed DAP documentation in most delirium-detected participants.
However, the DAP intervention had no impact on delirium persistence based on two
measurements at 2 weeks (DAP 68% vs. UC 66%) and 1 month (DAP 60% vs. UC 51%), adjusted
p values > 0.20. Adjusting for baseline differences between DAP and UC participants and
restricting analysis to delirium-detected DAP participants did not alter the results.

Conclusion—Detection of delirium improved at the DAP sites, however, the DAP had no
impact on the persistence of delirium. This effectiveness trial demonstrated that a nurse-led DAP
intervention was not effective in typical PAC facilities.
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Delirium; Outcomes; Post-acute care; Randomized trial

INTRODUCTION

Delirium (acute confusion) is a common, morbid, and costly geriatrics syndrome that affects
one-third of hospitalized elders. (1) As evidence mounts that delirium may persist for weeks
to months (2,3), concern for delirium can no longer be restricted to acute hospitals. Of 15
million annual Medicare hospitalizations, 20% receive inpatient post-acute care (PAC). (4)
We previously demonstrated a 16% delirium rate among new PAC admissions. (5) Thus, we
estimate nearly 500,000 U.S. seniors annually are admitted to PAC facilities with delirium.
We have demonstrated that resolution of delirium leads to functional recovery (6) and higher
survival rates (7), yet over 50% of these patients are still delirious one month after PAC
admission. (8) Failure to recover function in PAC often leads to long-term nursing home
placement (9), with resulting negative impact on quality of life and cost.

Randomized trials employing multi-factorial risk reduction strategies in the hospital have
successfully prevented incident delirium in general medical patients (10) and after hip
fracture. (11) However, these trials had no impact on the persistence of delirium once it
develops. It is likely that the typical hospital length of stay in the U.S. (median 4 days) (4) is
too short to allow hospital-based treatment programs to impact the course of delirium. We
hypothesized that most patients with persistent delirium are discharged to PAC facilities,
where they stay several weeks or longer. Given its prevalence, persistence, morbidity, and
costs, we developed and tested an intervention to reduce the duration of delirium in the PAC
setting.

Our team brought together experts in evidence-based guidelines for management of delirium
(12-14), and Resident Assessment Protocols for skilled nursing facilities. (15) Using our
combined expertise, we developed the Delirium Abatement Program (DAP), a nurse-led
program to improve detection and management of delirium among new admissions to PAC.
(16) We tested the DAP using a cluster randomized controlled trial involving 8 Boston-area
PAC facilities in which research staff taught facility caregivers how to implement key
intervention steps, but did not directly intervene on patients. We report on the nursing
implementation of the DAP, and its effect on the primary outcome of interest: persistence of
delirium.

METHODS

Study Design, Facility Selection and Participant Accrual

We conducted a cluster randomized controlled trial in greater-Boston skilled nursing
facilities. Facilities had to have at least 35 PAC admissions per month and leadership that
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supported study participation and randomization. They had to meet a minimum threshold for
quality of care based on state survey results (17), and to have an appropriate matching
facility. After matching on ownership status, size, and setting (urban vs. suburban), facilities
were randomized to receive the DAP (16) or usual care.

Research personnel screened all new PAC admissions for trial eligibility. Eligible patients
were > 65 years old, admitted directly from an acute medical or surgical hospitalization,
spoke English, were communicative prior to acute illness, had life expectancy > 6 months,
did not have end-stage dementia or complete functional dependence prior to hospitalization,
and lived within 25-miles of our research site.

Assenting eligible patients underwent a structured delirium assessment (18) conducted by
trained researchers within 5 days of PAC admission (average time to interview = 2.5 days).
In those who had delirium, family caregivers, acting as proxies, provided informed consent
for trial participation using a protocol approved by the Institutional Review Board.

We used the Confusion Assessment Method (CAM), the most commonly used validated
diagnostic instrument, to assess delirium. (19) The CAM algorithm requires an acute change
in mental status with a fluctuating course, inattention, and either disorganized thinking or an
abnormal level of consciousness. Prior to completing the CAM, trained research
interviewers performed a structured cognitive assessment including the Mini-Mental State
Examination (MMSE) (20), Digit Span (21), and the Delirium Symptom Interview (DSI).
(22) The interviewers used data from these assessments to complete the CAM. This
assessment protocol is highly reliable for the presence of delirium (inter-rater kappa=0.95).
(18)

Proxy Baseline Assessments

Participant’s race, ethnicity and their living situation prior to hospitalization were
ascertained from proxy baseline assessments. Proxies completed an interview version of the
Charlson scale (23,24) to quantify medical comorbidity. We used the Charlson item, “Has a
doctor ever told you that your relative has Alzheimer’s Disease or related dementia?” along
with ICD-9CM codes of dementia from the hospital discharge summary, to define “clinical
dementia”. We asked the proxies to report on the participant’s pre-hospitalization self-care
function using a modified version of the Activities of Daily Living Scale. (25,26)

Administrative Advisory Panel

An Administrative Advisory Panel (AAP), consisting of facility administrative, nursing and
medical leadership, was convened at each facility. The AAP met every 3 months at the DAP
sites and every 6 months at the usual care sites. The AAP reviewed the processes of patient
screening, consent, and follow-up, which were identical at all sites. At the DAP sites, the
AAP also monitored adherence to the DAP. At these sites, an introductory letter was sent to
all facility physicians and nurse practitioners informing them about the DAP, along with a
semiannual newsletter to update personnel on DAP implementation and highlight key
aspects of delirium detection and management.

Delirium Abatement Program (DAP)

Nursing implementation of the DAP began with the assessment of all PAC admissions for
delirium. Our recommended assessment was based on six symptoms of delirium contained
in Long term Care Resident Assessment Instrument, Version 2 (15,16), and was performed
completely blinded to the results of the research assessments described above. To address
the fluctuating nature of delirium, if the initial screen was negative but the nurses detected a
subsequent change in mental status, we recommended re-assessment of the patient.
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For those whom the nurses detected delirium, the DAP continued with three additional
steps: assessment and treatment of reversible causes of delirium, prevention and
management of complications, and restoration of function. (16) The DAP was launched with
a mandatory education program for all 3 nursing shifts. We gave a 50-minute
comprehensive program to all licensed nurses, along with a post-test and nursing Continuing
Education Units, and a 30-minute program to certified nursing assistants, with Certificates
of Attendance.

In addition to the educational programs, we provided DAP facilities with: 1) admission
assessment for delirium, 2) assessment for reversible causes of delirium, 3) delirium nursing
plan of care, and, 4) a family caregiver pamphlet, “Guide to Understanding Delirium”. We
also provided environmental modifications: 1) large face clocks, daily calendars, and
orientation boards, 2) a portable radio and tape recorder with relaxation tapes, 3)
incandescent lamps. Details of the use of these items are discussed elsewhere. (16)

Ongoing Education and Monitoring of DAP Implementation

Comparison

Research project interventionists (senior nurses) visited each facility weekly to provide
education for new staff and to measure adherence. We provided each DAP facility with a
notebook containing all study documentation and “tip sheets” to assist with program
implementation. With facility leadership, we identified a direct care provider on the PAC
unit and gave them extra training and a second notebook. This Delirium Resource Nurse,
based on the Geriatrics Resource Nurse model (27), worked closely with our project
interventionists. We developed five measures of DAP implementation that were monitored
on a quarterly basis: 1) nursing assessment for delirium within 5 days of PAC admission, 2)
detection of delirium, 3) completion of the Assessment of Causes form, 4) completion of the
delirium nursing care plan form, and 5) placement of at least 2 environmental modifications
in the participant’s room. (16) The DAP facilities received small incentive payments (up to
$700 every six months) based on their performance.

of delirium management at DAP and Usual Care facilities

A trained nurse performed a medical record review of all trial participants to assess key
delirium management processes including: 1) Detection of delirium: At the DAP sites, this
was based on the results of the nursing delirium assessments. At the usual care sites, we
used two sources: documentation of delirium (or one of its synonyms) in the medical record
or triggering of delirium in the admission Minimum Data Set (MDS) 2.0 assessment. (15) 2)
Documentation of MD/NP contact for delirium or mental status changes in the medical
record; 3) Evaluation and treatment of common reversible causes of delirium; 4) Prevention
or management of common complications of delirium; 5) Restoration of function in
delirious patients. Steps 3-5 had six specific sub-steps that we assessed in our medical
record review. We performed identical reviews at the usual care sites to see if components
of the DAP were performed as part of routine care.

Outcome Measures and Ascertainment

The primary outcome of this trial was the persistence of delirium at 2 weeks and 1 month
after PAC admission. This was ascertained by research assessors using the CAM algorithm
after structured interviews similar to those at PAC admission. (18) Importantly, these
interviews were blinded to intervention status, and were performed regardless of the location
of the participant (e.g., PAC, home, hospital, etc.). Since the rate of missing data at the DAP
and usual care sites was nearly identical, only those participants with non-missing interviews
were considered. Our study was powered to detect a 15% reduction in delirium persistence
at 2 weeks at the DAP sites from a baseline rate of 75%. This power calculation

incorporated a 16.7% loss to follow-up.
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Data Safety and Monitoring

A Data Safety and Monitoring Board consisting of 3 senior clinical investigators convened
every 6 months for the duration of the trial. No significant safety concerns were raised.
Interim analysis of the primary study endpoints was performed at 50% and 75% enrollment.
In neither case was a definitive conclusion reached; therefore, the study was allowed to
recruit to its originally planned sample size.

Data Analysis

Conforming to recommended procedures for clinical trials (28), we compare the baseline
characteristics of participants recruited at the DAP and usual care sites. Next, we describe
DAP implementation and compare delirium management at DAP and usual care sites using
medical record reviews. Finally, we compare delirium persistence at two weeks and one
month between DAP and usual care sites. The outcomes comparisons are performed 3 ways:
1) unadjusted using chi-square tests, 2) adjusted for imbalances in baseline characteristics
using logistic regression, and 3) adjusted for imbalances in baseline characteristics and
accounting for clustering at the facility level. (29) Bivariable and multivariable statistical
analyses using Generalized Estimating Equations (30) were performed using the SAS
Statistical Package, Version 8.0. and STATA Statistical Package, Version 9.0. An alpha
level of 0.05 (two-tailed) was used to determine statistical significance.

RESULTS

Overall Study Flow

Figure 1 presents the detailed CONSORT figure. Twelve Boston-area facilities met
eligibility requirements and were considered for trial participation. The study team visited
all facilities and conducted interviews with facility administrative leadership. Of thesel12
facilities, 2 were excluded because subsequent state survey results documented poor quality.
One suffered a major fire and had to close operations. A final facility was excluded because
a suitable match was not found. The remaining eight facilities were matched into four pairs
and one member of each pair was randomly allocated to the DAP or usual care.

Over the trial recruitment period (10/1/00-12/31/03), there were 7794 admissions at the 8
study sites. Of these, 3034 at the usual care sites and 3318 at the DAP sites were eligible for
screening, and 2249 and 2495 respectively completed a delirium assessment. Reasons for
screening ineligibility or inability to complete the screen are provided in Figure 1. Among
those screened, 275 in the usual care sites and 392 in the DAP sites were delirious and trial
eligible. Of these, 457 participants provided consent (via proxy) and were enrolled, 175 in
the usual care sites and 282 in the DAP sites. Reasons for non-enrollment among the eligible
delirious patients are provided in Figure 1. Details of subsequent flow of participants,
including deaths, withdrawals, and missing follow-up interviews are also described in Figure
1.

Comparison of Baseline Participant Characteristics

Baseline characteristics of the DAP and usual care participants are described in Table 1.
Mean age was nearly identical, though usual care participants were more likely to be female
and nonwhite. DAP participants were slightly more likely to be living in the community.
Total illness burden was nearly identical. DAP participants were more likely to have clinical
dementia, and also had slightly more severe delirium at PAC admission based on the
Memorial Delirium Assessment Scale score (Table 1). Of the baseline characteristics, only
the differences in percentages of clinical dementia and white race were statistically
significant (p<.01).

J Am Geriatr Soc. Author manuscript; available in PMC 2011 June 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Marcantonio et al. Page 6

DAP Implementation

We performed 84 licensed-nursing and 58 certified-nursing assistant education programs at
the DAP sites. Four hundred twenty-six out of 540 (79%) post-acute nursing and nursing
assistant staff attended a DAP educational program. As described in the Methods, Ongoing
Education and Monitoring section, this initial education was supplemented by weekly visits
by a research nurse interventionist, and we trained an on-site Delirium Resource Nurse who
worked closely with the project interventionists to monitor implementation of the program.
We also conducted a total of 51 AAP meetings at the DAP sites. There was frequent
turnover of key leadership so that we continually needed to orient new administrators and
Directors of Nursing. Over the 39-month study duration, we interacted with 1-4
administrators and 1-4 Directors of Nursing at each of the DAP sites (median=3).

Adherence to the monitored steps of DAP implementation is described in Table 2. At the
DAP facilities, delirium assessments were completed 75% of the time, and delirium was
detected 41% of the time. We instructed PAC staff to perform subsequent DAP steps only in
patients with delirium; the percentages of completion of these steps, the Assessment of
Causes, Delirium Nursing Care plan, and placement of at least 2 environmental
modifications in the room, were 80-93% of those with detected delirium.

Comparing delirium management in DAP vs. usual care sites (Table 3), we found the DAP
improved detection of delirium (41% DAP versus 12% usual care, p <.001), though the
majority of cases remained undetected at all facilities. However, for other key management
steps, such as notification of MD/NP, documentation was lower at DAP than at usual care
sites (13% vs. 21% respectively). Other than the completion of forms for which the DAP
facilities received incentive payments, there was little evidence to suggest that more
interventions were performed at DAP than at usual care sites (Table 3). For some practices,
such as pressure ulcer and falls prevention, high levels of intervention existed at all sites due
to pre-existing programs.

Comparison of Delirium Persistence at the DAP and Usual Care Sites

Table 4 shows that there was no difference in the persistence of delirium 2 weeks and 1
month after PAC admission in DAP and usual care sites. At one month, unadjusted rates
suggest a trend toward greater delirium resolution in usual care, but this diminished after
adjusting for baseline differences and clustering. Adjusting for or stratifying by variables
with significant baseline differences, such as clinical dementia and race, did not alter the
results. Delirium persistence in the 41% of DAP participants in whom delirium was detected
also did not differ from the usual care participants. Finally, there were no differences in
death rates at DAP and usual care facilities at 2 weeks (2.1% vs. 2.3%, respectively, p=.89)
or 1 month (8.5% vs. 9.1%, p=.78).

DISCUSSION

A systematic Delirium Abatement Program (DAP) (16) for new admissions to PACs did not
shorten the duration of delirium. DAP facility nurses detected substantially more delirium
than usual care nurses, and subsequent paperwork for which the facilities received incentive
payments was completed in a high proportion of participants in whom delirium was
detected. However, other delirium management practices for which the facilities did not
receive incentives, such as nurses contacting physicians about delirium, were not performed
at a higher rate at DAP sites than at usual care sites. We believe that it was this failure of the
DAP facility staff to execute key steps in the intervention that explains our negative results.

Our trial should be interpreted in the context of other reported delirium interventions and the
current U.S. skilled nursing facility environment. In 1999, Inouye and colleagues reported
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that the Hospital Elder Life Program successfully prevented incident delirium in hospitalized
elders admitted to the general medical service (40% risk reduction). (10) This study
employed Elder Life specialists funded by the study to carry out the intervention and
achieved very high 87% adherence. Subsequently, we demonstrated that proactive geriatrics
consultation reduced the incidence of delirium among elderly hip fracture patients (36% risk
reduction). (11) Our study also had very high adherence (77%) with consultant’s
recommendations. Neither of these interventions had an effect on the duration of delirium
once it developed. Studies that have specifically attempted to reduce the duration of
established delirium have been less successful. Cole et al. found that a specialized
consultation service did not reduce the duration of delirium. (31) Notably, adherence to
consultant’s recommendations was lower than in the 2 successful delirium prevention trials.

More recently, two interventions performed outside of the U.S. successfully shortened the
duration of delirium. Lundstrom and colleagues, in Sweden, demonstrated that care on a
specialized ward shortened the duration of delirium among elderly general medicine
patients. (32) The intervention ward employed many of the same components as the DAP,
but also involved a complete reorganization of nursing care. The mean length of stay in this
study (in excess of 10 days) far exceeds that in U.S. hospitals. Kalisvaart and colleagues, in
the Netherlands, found that 3 days of low-dose haloperidol, given prophylactically to high-
risk hip surgery patients, shortened the duration of delirium. (33) Interestingly, both of these
interventions began before delirium developed. Currently, there is no successful model
shortening the duration of established delirium.

Seeking “real world” relevance, we did not select specialized, high quality facilities for our
study. For-profit companies managed all eight facilities, and six of the eight had for-profit
ownership. The average state inspection deficiency score for participating facilities was
comparable to the overall state average. (17) Typical of skilled nursing facilities, our sites
were plagued with staff turnover, understaffing, and use of agency personnel. (34,35)
Moreover, all but one site underwent turnover of key administrative leadership during our
trial. Lack of stable facility leadership and nursing personnel made adoption of the DAP
more challenging. Exit interviews conducted with nurses suggested that insufficient staffing
and lack of continuity-of-care reduced adherence. (36) Analysis of our data suggests that
incentive payments may have driven the modest behavioral change seen the trial.

Our trial has several important strengths. First, we screened nearly 5000 new PAC
admissions with detailed mental status assessments, and our final sample of 457 represents
the largest cohort of delirious patients ever enrolled in a research study. Second, our initial
screening and outcome assessments were based on valid and highly reliable delirium
assessments and outcomes were assessed blinded to intervention status. Third, though the
cohort was enrolled in the PAC setting, participants were interviewed at follow-up
regardless of setting. Finally, the DAP intervention was developed using published “best
practices” for the detection and management of delirium (12-14) and our team included the
developers of the federally-mandated long term care resident assessment instrument. (15)

Our results should be interpreted in light of several limitations. Given the nature of the DAP,
we felt that cluster randomization was the only feasible allocation approach. While this led
to a baseline imbalance in several variables, including pre-illness dementia, adjusting for or
stratifying by these variables did not alter the study results. The clustering effect also
widened the confidence intervals around the intervention effect (Table 4), but it is unlikely
that increased sample size or improved statistical power would have altered our primary
findings. While the DAP was intended to be implemented as a quality improvement
intervention on a facility-wide basis, we were only able to ascertain adherence and outcomes
in trial participants whose proxies provided informed consent to allow us to review medical
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records. We also only assessed outcomes at two weeks and one month and therefore may
have missed fluctuations in delirium status between these time points.

Finally, and most importantly, we cannot determine whether the DAP would have shortened
delirium had research-funded staff directly carried out all intervention steps. We carefully
considered this approach when designing the trial, but rejected it because it would have been
exceedingly logistically difficult and resource intensive to integrate research staff into
clinical nursing practice at four DAP facilities. Our results demonstrate lack of effectiveness
using skilled nursing facility-based staff working under current realities. However, our trial
does not address the “proof of principle” question of whether the natural history of delirium
in PAC can be altered by a systematic multi-component intervention.

In conclusion, our large, rigorously performed cluster randomized controlled trial
demonstrated that the DAP did not shorten the duration of delirium in newly admitted PAC
patients. Yet, the high prevalence, persistence and morbidity of delirium in PAC compel us
to continue to design and test intervention strategies to improve the outcomes of these
vulnerable patients. Our trial demonstrates that these strategies should be tested under
carefully controlled conditions ensuring implementation of key intervention steps. The
results of such a trial would tell us definitively whether the trajectory of patients admitted to
PAC with delirium can be altered for the better.
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Figure 1. CONSORT Figure for Randomized Trial

This figure describes facility randomization and the screening, enroliment, randomization,
and follow-up process for participants in the clinical trial.

Facilities were matched based on ownership status (profit vs. non-profit), size, and setting
(urban vs. suburban).
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Table 1

Baseline characteristics of population by intervention status

(0-30, 30 most severe)'\, (mean £ s.d.)

Characteristic DAP Group | Usual Care Group
N=282 N=175

Female, N (%) 174 (61) 121 (69)

White race, N (%) 272 (96) 147 (84)

Community Residence, N (%) 267 (95) 159 (91)

Clinical dementia®, N (%) 129 (46) 56 (32)

Mean Age (years), (mean + s.d.) 838+74 84.4+7.2

Mean Charlson comorbidity score, 2625 2622

(mean £s.d.)

Mean pre-illness ADL Function 13.2+34 135+3.1

(0-16, 16 fully independent)*, (mean £

s.d.)

PAC Admission Delirium Severity 128+4.2 121+4.1

Abbreviation: DAP: Delirium Abatement Program

Page 12

*
Clinical dementia based on report of proxy informant from the intake Charlson comoribidty questionnaire ( 25) or an ICD code consistent with

dementia in the hospital discharge summary

TBased on the Charlson comorbidity interview administered to the participant’s next of kin ( 25)

t

assistance, 2 independent.

N
Delirium severity measured using the Memorial Delirium Assessment Scale (MDAS) (23)

Note: As per recommendations on the analysis of clinical trials, P values are not provided for this comparison table.
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Table 2

Adherence rates with monitored steps of DAP implementation

Implementation Step DAP Participants
N=282
N, (%)
DAP Delirium Assessment”™ Completed 210 (75)
Delirium Triggered in Medical Record " 116 (41)
Assessment of Causes of Delirium Completed™ 108 (38)
Nursing Plan of Care for Delirium Completed” 94 (33)
Environmental Modifications (2/3) Placed in Patient’s Room” 100 (39)

Abbreviation: DAP: Delirium Abatement Program

*Completion of the structured delirium assessment provided as part of the DAP

TBased on a positive identification of delirium in the structured delirium assessment
iCompletion of the structured assessment of causes of delirium provided as part of the DAP
ACompIetion of the delirium nursing plan of care provided as part of the DAP

Placement of at least 2 out of 3 environmental modifications (orientation board, clock/calendar, and tape/radio player) provided as part of the DAP

J Am Geriatr Soc. Author manuscript; available in PMC 2011 June 1.
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Table 3

Comparison of DAP and Usual Care delirium management practices based on medical record review

Key Steps of Delirium Management DAP Usual Care
Group Group
N=282 N=175
(%) (%)

Step 1: Detection of Delirium

« Delirium Documentation in Medical Record™ 41 12

« Notification of Physician/Nurse Practitioner of Delirium or Change in Mental Status 13 21
Step 2: Treat Reversible Causes of Delirium

¢ Medications 32 42

« Infection 10 23

¢ Fluid balance disorder—congestive heart failure or dehydration 11 30

« Inadequate Pain Control 16 37

¢ Urinary Retention 25 16

« Fecal Impaction 3 20
Step 3: Prevent or Manage Common Complications of Delirium

¢ Urinary Incontinence 31 28

« Pressure Ulcers 99 94

« Falls/Injury 90 82

« Sleep Problems 4 6

« Malnutrition 75 76

« Aspiration/Dysphagia 47 57
Step 4: Restore Function

« Provision of appropriate sensory aids 8 9

« Cognitive Re-orientation Program 2 1

« Continuity of Patient Care 26 13

« Family education about delirium 1 1

« Nursing-based rehabilitation/restoration plan 9 12

« Delirium Discharge Education 1 0

Abbreviation: DAP: Delirium Abatement Program

Page 14

*
Based on a positive identification of delirium in the structured delirium assessment for the DAP facilities, and documentation of delirium in the

medical record or admission Minimum Data Set evaluation in the usual care facilities

Similar to Table 1, the goal is to compare DAP and usual care sites for clinically meaningful differences in implementation rates. Therefore, P
values comparing the rates are not provided. Also, since there are no missing data and to improve table readability, only percentages (no N’s) are

reported.
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