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BACKGROUND

Abstract

Delirium is associated with increased morbidity, mortality, and healthcare costs.
Despite best practice guidelines recommending non-pharmacological treatment
strategies, delirium is frequently sub-optimally managed with reliance on
antipsychotics or benzodiazepines. To optimize delirium management at our
institution, we implemented a clinical decision support tool embedded within our
Epic electronic medical record (EMR). Our team developed an Our Practice Advisory
(OPA) triggered by a positive delirium screening result to alert hospitalists to patients
at high risk for delirium. An accompanying order set emphasized high-value
management, such as frequent re-orientation, and de-emphasized antipsychotics
through embedded education and “collapsing” the antipsychotic section by default
upon opening the order set. Mechanical restraint options were also intentionally
excluded from the order set. We conducted a quasi-experimental pre-post study
(December 2023 - November 2024), across two hospitals, measuring medication use,
restraint use, bowel regimen orders, and provider engagement. Restraint use decreased
significantly (35.4% to 23.4%, p<0.001). Antipsychotic and bowel regimen use
showed no improvement. Provider engagement with the order set was robust, with
76.4% of providers reviewing the order set and 40.7% placing orders. This study
demonstrates that EMR-embedded clinical decision support tools can influence
clinician behavior and encourage concordance with evidence-based guidelines for
delirium management. Additional refinements are needed to further promote
provider adherence and translate changes in provider behavior into improvements in
patient outcomes.

logical intervention due to time pressure and competing
clinical demands, among other factors.

Delirium is an acute state of confusion that arises in up to
a quarter of hospitalized older adults and up to 80% of in-
tensive-care patients. b2 It is associated with increased pa-
tient morbidity and mortality, and contributes to an esti-
mated annual national cost of $32.9 billion.13# Despite
its high prevalence, delirium is often underdiagnosed and
sub-optimally managed in clinical practice.5

Effective delirium management is multifactorial and
centers on addressing modifiable risk factors, preserving
cognition and orientation, and optimizing patients’ vi-
sion, hearing, sleep, and mobility.6’7 These supportive or
de-escalating strategies have been proven to reduce com-
plications such as falls, prolonged hospitalization, and
long-term cognitive decline.” However, they are com-
monly underutilized in favor of restraints and pharmaco-

To optimize delirium management at our institution,
we implemented a clinical decision support system
(CDSS) within our Epic (Verona, Wisconsin, USA) elec-
tronic medical record (EMR). Our institution previously
integrated routine universal delirium screening into nurs-
ing workflow, using the 4 A’s Test (4AT, assessing alert-
ness, orientation, attention, acuteness, and fluctuation of
change), enabling point-of-care alerts to physicians re-
garding a patient’s delirium risk.3 We introduced an Our
Practice Advisory (OPA) and order set, triggered by a
positive 4AT delirium risk score, designed to encourage
high-value interventions and discourage unnecessary
medication use or other low-value procedures. This study
aims to evaluate the utilization of this intervention and
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Informational (1)

HIGH RISK FOR DELIRIUM

If clinically indicated, please assess your patient for delirium and discuss next steps for management with
O] nursing staff.

This patient screened positive for delirium using the 4AT screening tool, suggesting they may have delirium. This screen was
completed by a member of the nursing staff and was positive with a score >/= to 4 out of 12 possible points.

Delirium Screening

Alertness: 0 - Mild sleepiness for < 10 sec after waking, then normal

Orientation: 2 - 2 or more mistakes/untestable

Attention: 2 - Untestable (cannot start unwell, drowsy, inattentive)

Acute Change or Fluctuating Course: 4 - Yes
Delirium Screening Total Score: 8

Open Order Set

Acknowledge Reason

Do Mot Open

Cross Cover / This is not my patient

HP IP Delirium Prevention and Management Preview

Acknowledgement (turns off notification)

Figure 1. Our Practice Advisory (OPA) Triggered by Positive Delirium Screen

its impact on encouraging adherence to evidence-based
delirium management practices at our institution.

METHODS

Study Design and Setting

This quasi-experimental pre-post study was conducted at
two hospitals within an urban academic medical center
using the Epic EMR system. Our intervention was imple-
mented as a quality improvement initiative to optimize
delirium management for hospitalized general medicine
patients.

The OPA (Figure 1), triggered once daily by a posi-
tive 4AT delirium screen (score 24), alerts hospitalists to
a patient’s delirium risk and provides one-click access to
the order set or the option to deactivate the alert. The or-
der set (Figure 2) was informed by a literature review and
feedback from a multidisciplinary Delirium Taskforce. It
was designed to influence clinician behavior at the point
of ordering by surfacing delirium risk and emphasizing
high-value management strategies. It highlights support-
ive interventions such as reorientation and sleep hygiene,
while discouraging antipsychotics and benzodiazepines
by default collapsing the antipsychotic/benzodiazepine
section. Mechanical restraint orders were intentionally
excluded from the order set; orders for restraints re-
mained available elsewhere in the EMR and required a
separate order search. The OPA was programmed to acti-
vate once per patient per day to avoid alert fatigue. Prior
to the intervention launch, targeted training sessions were
conducted for hospitalists on OPA activation and order
set utilization. The intervention was implemented at
Hospital 1in January 2024 and Hospital 2 in June 2024.

Data Collection and Analysis

Data were collected over a 6-week pre-intervention period
and a 6-month post-intervention period at both hospi-
tals. Outcomes included utilization of antipsychotics
and/or benzodiazepines, mechanical restraints, standing
bowel regimen orders, and provider engagement with the
OPA. For medication use, we recorded whether patients
were prescribed any antipsychotics and/or benzodi-
azepines following a positive 4AT; medication dosage, in-
dication, or continuation from prior to admission were
not evaluated. Encounters in which the OPA did not trig-
ger appropriately were excluded from analysis. Descrip-
tive statistics were used to summarize patient character-
istics. Statistical analysis of pre- versus post-intervention
differences was performed using t-tests. Given the inter-
vention’s quality-improvement focus, analyses focused
on changes in utilization patterns rather than causal infer-
ence. Statistical significance was determined with p<0.05.

RESULTS

There were 359 patients in the pre-intervention period
and 521 in the post-intervention period. Groups had sim-
ilar age (77.6 vs 78.4 years) and sex distribution (44.0%
vs 40.5% male). There was an imbalance in race distribu-
tion, with a greater number of Black patients post-inter-
vention (71.0% vs 80.4%, p=0.01). The pre-intervention
group had a higher peak 4AT score (6.7 vs 6.2, p=0.003).

Our intervention was associated with a significant de-
crease in mechanical restraint use (35.4% to 23.4%,
p<0.001). There was no significant change in antipsy-
chotic and/or benzodiazepine use (25.6% vs 25.0%,
p=0.82). Standing bowel regimen orders decreased (from
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Figure 2. Delirium Order Set Emphasizing High-Value, Non-Pharmacologic Management

56.0% to 46.7%, p=0.014), rather than increasing as in- DISCUSSION
tended. Of 521 OPA activations, 40.7% resulted in new
orders placed, 35.7% involved providers opening the or-
der set without placing new orders, and 23.6% of alerts
were disregarded (Table 1).

In this quasi-experimental study, implementation of an
EMR-embedded clinical decision support tool was asso-
ciated with a decline in mechanical restraint use among
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Table 1. Patient Characteristics, Provider Engagement, and Delirium Management Outcomes Before and After System Implementation

Pre-intervention (N=359) Post-intervention p-
(N=521) value
Patient Characteristics
Hospital <0.001
1 150 (41.8%) 387 (74.3%)
2 209 (58.2%) 134 (25.7%)
Age, mean (SD) 77.6(8.8) 78.4(9.0) 0.19
Sex 0.30
Male | 158 (44.0%) | 211 (40.5%)
Race 0.01
Black 255 (71.0%) 419 (80.4%)
White 66 (18.4%) 78 (15.0%)
Asian 6(1.7%) 6(1.2%)
Multiple 1(0.3%) 3(0.6%)
Unknown 31 (8.6%) 15 (2.9%)
Peak 4AT mean (SD) 6.7(2.8) 6.2(2.7) 0.003
Intervention Results
Provider action NA
Not applicable 359 (100.0%)
Disregarded 123 (23.6%)
Interacted but 186 (35.7%)
no orders placed
Interacted with 212 (40.7%)
new orders
Provider orders
Restraints 127 (35.4%) 122 (23.4%) <0.001
Antipsychotics 92(25.6%) 130 (25.0%) 0.82
&/or
benzodiazepines
prescribed
Bowel regimen 201 (56.0%) 248 (46.7%) 0.014

hospitalized patients at risk for delirium. This finding
suggests the success of the order set in influencing
provider behavior to align with evidence-based delirium
management practices.9

The observed reduction in mechanical restraint use is
likely attributable to the behavioral design of the order
set, which placed supportive, non-pharmacologic care op-
tions at the forefront while omitting the option to order
restraints entirely. Although it was possible to order re-
straints elsewhere in the EMR, exclusion from the order
set served as a point-of-care reminder for clinicians to pri-
oritize non-restrictive strategies and to reconsider initi-
ating restraints or discontinuing them when no longer
necessary. Prior studies of clinical decision support tools
have demonstrated that incorporating behavioral design,
such as altered defaults or restricted access to lower-value
choices, can meaningfully shift clinician behavior with-
out increasing cognitive burden.10 Our study demon-
strates the application of these principles to delirium
management.

In contrast, antipsychotic and/or benzodiazepine use
remained unchanged. This may reflect entrenched pre-
scribing patterns, continuation of medications from

prior to admission, or scenarios in which pharmacologic
management was deemed clinically necessary. We mea-
sured medication initiation as a binary outcome and did
not distinguish new initiations for delirium from con-
tinuation of chronic regimens or use for other indica-
tions. This may have masked a true effect from the inter-
vention on prescribing practices specifically for delirium
management. Antipsychotics and benzodiazepines were
not entirely removed from the ordering pathway, as re-
straint use was, which may in part explain the observed
lack of effect. Standing bowel regimen orders decreased
rather than increased as intended. Potential explanations
for this include order placement outside the delirium or-
der set (e.g., regimens ordered via admission or nursing
protocols), greater provider selectivity in ordering stand-
ing regimens due to differences in patient mix or clinical
context between periods, shifts in prescribing norms un-
related to the intervention, and alert fatigue or competing
priorities within the order set. Future iterations could im-
prove visibility by placing the option for bowel regimen
orders higher in the order set.

Differences in patient characteristics between the pre-
and post-intervention periods may have contributed to
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the study outcomes, a major limitation of the pre-post de-
sign. The pre-intervention group had a higher peak 4AT
score, indicating greater delirium severity, which could
have facilitated decreases in mechanical restraint utiliza-
tion. Notably, restraint use decreased in the post-inter-
vention group despite a higher proportion of Black pa-
tients, a population found to experience higher use of
mechanical restraints compared to other racial groups.11
However, the significant variation in racial demographics
between the pre- and post-groups limits our ability to at-
tribute the decrease of restraint use solely to the inter-
vention. Future work should stratify analyses by delirium
severity and patient demographics.

Over 40% of OPA activations resulted in order set
utilization, demonstrating robust engagement that com-
pares favorably to prior EMR-based interventions.1>13
Possible reasons for this level of engagement include the
targeted training sessions led with hospitalists and the
concise design of the OPA (Figure 1), as well as limita-
tions placed on alert frequency to minimize alert fatigue.
While CDSS tools can improve care, their value depends
greatly on provider adherence.1 Alert fatigue is a major
challenge, with prior studies reporting 46%-96% of alerts
being overridden.!> Our mitigation efforts included care-
tully selecting criteria for OPA activation and limiting
alerts to once daily.

This study has several limitations. This intervention
was conducted at two hospitals within a single academic
health system, which limits the generalizability of the
findings. As previously mentioned, the lack of a contem-
poraneous control group in the pre-post design poses
risks of residual confounding, including differences in
racial demographics, delirium severity, and secular trends
between the pre- and post-periods. Medication initiation
did not distinguish between new medications initiated
during hospitalization for delirium versus medications
continued from prior to admission or initiated for other
indications, which limits the ability to interpret the in-
tervention’s impact. Finally, patient-centered outcomes
were not assessed. Important priorities for future work
could include assessment of delirium duration, falls, hos-
pital length of stay, discharge disposition, and mortality.

Despite the limitations, our study suggests that inten-
tionally designed EMR-based clinical decision support

tools can lead to meaningful reductions in low-value
delirium management practices. Future work can prior-
itize iterative refinement of the OPA and order set’s de-
sign (such as through usability testing and eliciting of
provider feedback), more precise evaluation of antipsy-
chotic/benzodiazepine prescribing changes attributable
to new delirium diagnoses, and assessment of patient-cen-
tered outcomes such as delirium duration, falls, length of
stay, and discharge disposition.

CONCLUSION

Implementation of clinical decision support for delirium
awareness and management was associated with a 12% ab-
solute decrease in restraint utilization among patients at
high risk for delirium during a six-month period. Notable
features of the intervention included targeted alert activa-
tion following a positive delirium screen and emphasis on
high-value, non-pharmacologic orders such as frequent
patient re-orientation. Ongoing efforts aim to expand this
clinical decision support system to surgical and subspe-
cialty services within our institution.
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