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Introduction

Delirium is a common and debilitating condition in

hospitalized elders.1 It affects 11% to 42% of elderly

medical inpatients2 and is associated with increased

mortality.3 As the proportion of older hospitalized patients

increases, effective methods to improve the care of elders

systematically and efficiently are needed.4 Coincident with

growth in the culture of patient safety, hospitals have

commonly adopted principles of quality improvement (QI)

from other fields, incorporating plan-do-study-act (PDSA)

feedback loops to make continuous improvement based on

the results of preceding cycles.

A challenging aspect of QI is the ability to integrate it

into the mission of academic medical centers. The modern

academic medical center’s mandate is multifaceted and

complicated. It is expected to provide high-quality patient

care, to educate residents, and decrease hospital costs while

adhering to ever more stringent resident duty hours. Given

this situation, novel and time-effective methods of resident
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Abstract

Background Delirium is a common and debilitating
complication of inpatient care for many older adults, yet
internal medicine residents often do not recognize
delirium or its risk factors. Integrating geriatric
education (eg, delirium recognition) with inpatient
quality improvement (QI) is not well tested.

Methods We developed an educational pilot program
within an ongoing hospital-wide geriatric QI initiative
(Global Risk Assessment and Careplan for the Elderly-
Acute Care [GRACE-AC]). GRACE-AC modifies the
inpatient computerized provider order entry system to
meet the needs of vulnerable older adults and uses a
bedside care checklist to identify patients with possible
delirium and promote delirium prevention by checking
on the need for ‘‘tethers’’ (intravenous fluids, Foley
catheters, and telemetry). Residents were assessed
before and after each inpatient rotation by using
anonymous electronic surveys.

Results A total of 167 eligible residents (91%) completed
prerotation surveys, and 102 (56%) residents completed
postrotation surveys. All but the first rotating resident
group received a standardized 2-minute educational in-
service orientation. In a comparison of postrotation
responses before and after implementation of the in-
service, the proportion of residents who reported
improvement in their ability to recall which patients had
tethers increased from 17% to 52% for intravenous fluids
(P 5 .004), 28% to 75% for Foley catheters (P , .001), and
21% to 50% for telemetry (P 5 .02). Comparing pre- and
postrotation surveys, the proportion of correct responses
to questions on haloperidol dosing and the
characteristics of delirium increased from 26% to 76%
and 31% to 63%, respectively (both P , .001).

Conclusions Our pilot program demonstrated that
inpatient geriatric QI initiatives can be successfully
merged with a brief educational curriculum.
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education must be developed and integrated into other

hospital functions. To our knowledge, few studies have

demonstrated successful integration of inpatient quality

initiatives with resident education on delirium to maximize

their academic value.

We describe an educational effort to improve residents’

recognition and treatment of delirious patients that is

integrated into a concurrent QI initiative designed for the

unique needs of hospitalized elders. We hypothesized that

combining QI and education in a brief, targeted interven-

tion during internal medicine ward rotations would result

in improved knowledge and awareness of delirium.

Methods

Clinical and Training Services of the Medical Center

Beth Israel Deaconess Medical Center (BIDMC) is a 631-

bed tertiary care medical center in Boston, MA, and a

major teaching affiliate of Harvard Medical School, with

approximately 40 000 admissions annually. The institution

trains 160 internal medicine residents. Throughout 3 years

of core internal medicine training, residents spend ap-

proximately 12 months rotating through the general

medical service,5 and at any given time, approximately 30

residents rotate through the general medicine service. All

orders are entered electronically through a computerized

provider order entry (CPOE) system, which was developed

internally and has been used successfully for other QI

initiatives.6

Geriatric Quality Improvement and Integrated

Educational Initiative

Development of the Geriatric Quality

Improvement Initiative The Global Risk Assessment and

Careplan for Elders-Acute Care (GRACE-AC) is an

ongoing quality initiative developed and established at

BIDMC in 2009 to optimize and standardize care for

hospitalized elders.7 A group of geriatric medicine and

hospital medicine specialists, psychiatrists, nurses,

computer support staff, and pharmacists designed the

initiative. A subset of this group, the GRACE-AC working

group, consisting of 2 geriatrics hospitalists, 2 geriatricians,

and 1 geriatrics nurse specialist, met regularly to plan and

monitor its implementation. GRACE-AC and its pilot

educational initiative consisted of several complementary

features implemented serially in 3 phases (F I G U R E).

Phase I: GRACE-AC Bedside Care Checklist The GRACE-

AC bedside checklist (BC) was piloted on 3 medical wards

in November 2009 and implemented hospital-wide in late

April 2010. The bedside checklist consists of a single sheet

of paper stored at the bedside. It is divided into delirium

screening and delirium prevention (provided as online

supplemental material).

To screen for delirium, the checklist incorporates key

features of the Confusion Assessment Method (CAM), a

widely used instrument with validity evidence in the

What was known

Integrating geriatric education for residents with inpatient quality
improvement (QI) is not well tested.

What is new

An educational pilot program within an ongoing hospital-wide geriatric
quality improvement initiative used an existing computer system and a
bedside care checklist to identify patients with possible delirium and
promote delirium prevention.

Limitations

Single-site study limits generalizability, and study design did not assess
patient outcomes.

Bottom line

Inpatient geriatric QI initiatives can be successfully merged with a brief
educational curriculum.

F I G U R E Timeline of the GRACE-AC Educational Initiative
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hospital setting with nurse assessors, to determine the

presence of delirium.8 To ascertain delirium, the CAM

requires (1) acute onset of symptoms, (2) symptoms that

fluctuate with time, and (3) inattention along with an

altered level of consciousness or disorganized thinking.

Thus, nurses test attention daily by asking patients to state

the months of the year, days of the week, or numbers from

10 to 1 in reverse order. To evaluate consciousness, nurses

use the Richmond Agitation and Sedation Scale (RASS),

which has high interrater reliability when used by nurses at

the bedside.9 A RASS score is calculated twice daily to

detect fluctuations in a patient’s mental status.

If a patient is unable to perform the daily test of

attention or scores from ,21 to .+1 on the RASS and

either of these findings is new, nurses activate the

institution’s rapid response team (RRT; consisting of the

primary intern, resident, and attending physician). The

physician team examines the patient for inciting causes of

delirium, adjusts or prescribes medication if appropriate,

and considers geriatric or psychiatric consultation. In the

first 17 months of the GRACE-AC program, the RRT was

called 16 times per 1000 discharges for this reason.

For prevention, the second part of the checklist reminds

care team members to assess the ongoing need for tethers

(Foley catheters, intravenous fluid, and telemetry); docu-

ment the fact that the patient has ambulated or has been

moved from bed to chair, if not able to ambulate, at least

twice daily; and to avoid unnecessary disruptions to the

patient’s sleep. These interventions appear to minimize

delirium among hospitalized elders.10

Survey Instruments and Administration

Brief pre- and postrotation electronic surveys were created

de novo to assess residents’ knowledge and awareness of

delirium. In Phases I and II only, the frequency of

communication with members of the patient’s care team

was also assessed (see surveys provided as online supple-

mental material). Existing survey instruments, such as the

University of Michigan Geriatric Clinical Knowledge

Assessment11 and UCLA Geriatrics Knowledge Test,12 lack

key questions about components of GRACE-AC and

recommended internal medicine and family medicine

resident competencies.13 The new surveys were designed

with educational staff at the BIDMC Shapiro Center for

Education.14 As with other elements of this QI effort, we

modified surveys based on feedback from residents, the

GRACE-AC working group, and Shapiro Center staff;

analysis of responses from previous cycles; and the

components of GRACE-AC available for use.

In all 3 phases of the educational intervention, residents

were contacted by e-mail 1 week before starting their

rotation. The invitation e-mail included a link to the

prerotation survey and stated that participation was

voluntary, confidential, and would not affect their resi-

dency evaluation. Residents who completed both pre- and

postrotation surveys were entered into a lottery to win one

of five $30 gift cards from local coffee chains. Residents

were asked to complete postrotation questionnaires within

2 weeks after their rotations; thus, questionnaires were

completed approximately 4 to 6 weeks after the in-service.

The study and electronic survey instruments were approved

by the BIDMC Committee on Clinical Investigations.

Survey questions were grouped into 3 domains:

frequency of communication in Phases I and II, perception

in all 3 phases, and knowledge in Phase III. In the

perception domain, present in all 3 phases, respondents

reported whether they thought the GRACE-AC checklist

had improved their awareness of delirium in their patients

and their ability to recall which patients had tethers. These

questions did not permit us to determine if residents were

aware of the checklist or of delirium itself.

Phase II: Addition of an Educational In-Service (BC +
In-Service [Phase I]) Based on feedback from residents who

participated in Phase I, we added a scripted, 2-minute,

small group educational in-service to residents during the

first week of their medicine rotations during Phase II,

starting in February 2010 (see transcript provided as online

supplemental material). The content incorporated specific

recommended geriatric competencies (numbers 5 and 17–

20) relevant to the care of the hospitalized older patient.13

The in-service was delivered after residents completed

prerotation surveys and was conducted directly on hospital

wards to reduce disruption in clinical activity.

Phase III: CPOE Modifications (BC + I + CPOE) On April

26, 2010, the BIDMC CPOE system was modified to

recommend several geriatric-specific orders. These included

changing the default activity order from ‘‘ad lib’’ to ‘‘get

patient out of bed twice daily.’’ An existing customized drug

warning system for the medical center’s CPOE application, in

place since 2004,6 was broadened to include all commonly

used antipsychotic drugs. A decision support screen to provide

guidance to ordering providers about the drugs’ proper

indications and doses was also added (see screen shot of

decision support provided as online supplemental material).

The 2-minute in-services were continued during this phase.

After the CPOE modifications regarding antipsychotic

medications went into effect, we added questions in the

knowledge domain. Residents were surveyed about the

appropriate use of antipsychotics, using haloperidol as a

specific example, and the cardinal features of delirium. To

accommodate this the frequency of communication domain

was omitted to focus on resident education. In addition, in

postrotation questionnaires in Phase III only, residents
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compared their ability to diagnose delirium before and after

the rotation. Due to staffing limitations, surveys and in-

services were only administered in one cycle during the first

6 months of Phase III.

Statistical Analysis

For the perception domain, we tested a linear trend in

binary response across the 3 cycles with an extended

Mantel-Haenszel x2 test for linear trend with 1 degree of

freedom. Contingency tables with standard x2 tests were

used to compare the proportion of correct responses in the

knowledge domains pre- versus postrotation as well as

improvement in self-reported ability to diagnose delirium.

We performed these analyses using an open-source

epidemiologic calculator (Open EPi, Atlanta, GA; http://

openepi.com).15 Because not all individuals completed pre-

and postrotation questionnaires, we also tested for the

proportions of correct responses restricted to the subset of

residents who completed both surveys by using McNemar’s

test in GraphPad (San Diego, CA) software.16

Results

We contacted approximately 180 internal medicine resi-

dents performing their ward rotations from November

2009 to February 2011. Most residents who responded

were interns (T A B L E 1), because interns comprise the bulk

of the residents on these rotations. Greater than 90%

completed prerotation surveys, and 56% of the residents

contacted completed postrotation surveys.

T A B L E 2 shows results from the perception domain.

Few respondents initially reported that the GRACE-AC

checklist improved their awareness of delirium or identi-

fication of patients with tethers. With the administration

of the 2-minute talks (in-services) during phases II and III,

residents were significantly more likely to report an

improvement in both. As expected, the proportion of

residents who reported they were somewhat confident to

unsure about their ability to diagnose delirium in

prerotation surveys did not change across all 3 phases

(P 5 .73).

In Phase III only postrotation survey respondents were

asked to compare their ability to diagnose delirium before

and after rotating on the medicine service. Among these 46

residents, 22% reported that their ability to diagnose

delirium had been good or excellent before the rotation,

compared with 71% (P , .001) afterward.

T A B L E 3 lists results of the knowledge domain.

Postrotation knowledge domain scores increased signif-

icantly compared to prerotation scores. We also com-

pared responses before and after among the subset of 40

individuals who answered both pre- and postrotation

surveys. For haloperidol dosing, the proportion of correct

responses improved from 20% to 72% (P , .001). For

features of delirium, the proportion of correct responses

improved from 27% to 63% (P 5 .04).

Discussion

We found that a single, brief, targeted teaching intervention

lasting 2 minutes, when complemented by ongoing

exposure to a geriatrics quality initiative, was associated

with a marked increase in residents’ awareness of delirium

and ability to recall patients with tethers (a risk factor for

delirium). This occurred even prior to the institution of

changes to the CPOE system and, thus, may be of interest

to other centers where CPOE systems are not available.

Moreover, the combined interventions were associated

with increases in resident knowledge in important geriatric

domains, including dosing of antipsychotic medication and

the characteristics of delirium.

We applied a key principle of quality improvement, the

sequential PDSA cycle, during the course of the educational

intervention. This principle inevitably has both positive and

negative aspects. Its flexibility and emphasis on repeated

revision of the intervention enabled us to make changes in

real time that incorporated the feedback and observations

of GRACE-AC working group members and the Shapiro

Center for Education. This increased flexibility contributed

substantially to our ability to provide an educational

curriculum that was of appropriate scope and intensity. In

addition, the multifaceted nature of the initiative, incor-

porating a brief educational ‘‘moment’’ reinforced by

structural changes to clinical care at the nursing level and

decision support built into clinical computing systems, is

likely to have led to greater improvement than either

component alone would have. On the other hand, classic

clinical trials rely upon static interventions that are applied

to a full cohort of participants, an approach that conflicts

with the dynamic nature of QI. This led to an unfortunately

complex study design with multiple phases and limited

power to test those features that were modified in latter

stages of GRACE-AC. For example, self-reported ability to

diagnose delirium was added as a question only in Phase

III. This is likely to remain a point of tension for rigorous

study of QI initiatives for the foreseeable future.

Limitations

Our study had several limitations. One important limita-

tion is its restriction to a single institution, potentially

limiting its generalizability. The response rate to postrota-

tion surveys was approximately 60%, not dissimilar to

many other surveys of practicing clinicians.17 This does not

necessarily influence our results from the perception

domain (T A B L E 2), as these compared responses using only

postrotation survey data, so any selection bias would be
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expected to be similar across phases. However, it is possible

that this led us to overestimate the benefit of the

intervention in the knowledge domain (T A B L E 3), as the

subset of individuals who responded to the final survey

might have been the most motivated and eager to learn.

Another limitation is that our study was not designed to

determine whether the improvement in resident knowledge

and awareness of delirium that we observed led to

improved patient outcomes. In addition, we focused on

residents’ self-reported ability to diagnose delirium and not

their actual ability, as we did not validate respondents’

reported abilities with formal geriatric assessments.

However, improvements in self-reported ability did corre-

late with improvements in knowledge domain scores.

Although residents’ knowledge of the characteristics of

delirium improved from 31% to 63%, a reassuring finding,

it leaves substantial room for further improvement. Our

study also tested only short-term improvements in knowl-

edge, and the degree to which the gains in knowledge will

be sustained over time remains to be tested. An interesting

area to explore in future studies is the issue of residents’

clinical exposure to patients with delirium and how this

may impact residents’ responses to the survey instruments.

In the GRACE-AC quality initiative, the hospital’s RRT is

T A B L E 1 Study Population

Phase No. of Postrotation Residents (n = 184) No. of Prerotation Residents (n = 181)

No. of responses received from contacted residents (%) 167 (91) 108 (60)

Phase I 39 32

Phase II 50 30

Phase III 78 46

No. of surveys received by year of training

PGY-1 111 80

PGY-2 31 13

PGY-3 25 15

No. of responses received surveys completed (%) 167 (100) 102 (94)

Phase I 39 29

Phase II 50 29

Phase III 78 44

Abbreviation: PGY, postgraduate year.

T A B L E 2 Proportion of Respondents Who Responded Affirmatively to Questions in the Perception Domain

According to Phase of the GRACE-AC Program
a

Phase I (n = 29), No. (%) II (n = 29), No. (%) III (n = 44), No. (%) P (trend)b

Do you think that the GRACE-AC bedside checklist
increased your awareness of the presence of
delirium in your elderly inpatients?

9 (31%) 23 (79%) 28 (64%) .04

Did the GRACE-AC checklist help remind you which
patient had:

Telemetry 6 (21%) 15 (52%) 22 (50%) .02

Intravenous fluids 5 (17%) 11 (38%) 23 (52%) .004

A Foley catheter 8 (28%) 17 (58%) 33 (75%) , .001

Abbreviation: GRACE-AC, Global Risk Assessment and Careplan for the Elderly-Acute Care.
a Total 5 102.
b P value from Mantel-Haenszel x2 test of the trend across categories.
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activated when a patient is observed to suffer from new

onset delirium. We unfortunately are unable to track which

residents had patients for whom the RRT was activated and

thus cannot at this time compare the residents’ exposure to

patients with delirium.

Conclusion

Our pilot program demonstrates that inpatient delirium QI

initiatives can be successfully merged with educational

programs. Improvements in resident knowledge and percep-

tion occurred with a simple, brief intervention that did not

involve prolonged periods of time spent away from clinical

care or other teaching activities. Further research is needed to

validate the survey instruments used, particularly because

these surveys were designed to be complementary to a local

program (GRACE-AC) and to incorporate recommended

geriatric competencies. In the future, it will also be useful to

disaggregate the larger GRACE-AC initiative into smaller

components to determine exactly which aspects are most

effective at addressing the clinical and educational domains,

as a more streamlined and parsimonious intervention may be

easiest to scale to the broadest possible audience.
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