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BACKGROUND: Medicare patients account for approxi-
mately 50% of hospital days. Hospitalization in older adults
often results in poor outcomes.

OBJECTIVE: To test the feasibility and impact of using As-
sessing Care of Vulnerable Elders (ACOVE) quality indicators
(Qls) as a therapeutic intervention to improve care of hospi-
talized older adults.

DESIGN: Post-test only prospective intervention with a non-
equivalent retrospective control group.

SETTING: Large tertiary hospital in the greater New York
Metropolitan area.

PATIENTS: Hospitalized patients, 75 years and over, admit-
ted to medical units.

INTERVENTION: A checklist, comprised of four ACOVE Qls,
administered during daily interdisciplinary rounds: venous
thrombosis prophylaxis (VTE) (Ql 1), indwelling bladder cath-
eters (QI 2), mobilization (Ql 3), and delirium evaluation (Ql 4).

MEASUREMENTS: Variables were extracted from electron-

ic medical records with QI compliance as primary outcome,
and length of stay (LOS), discharge disposition, and read-
missions as secondary outcomes. Generalized linear mixed
models for binary clustered data were used to estimate com-
pliance rates for each group (intervention group or control
group) in the postintervention period, along with their corre-
sponding 95% confidence intervals.

RESULTS: Of the 2,396 patients, 530 were on an intervention
unit. In those patients not already compliant with VTE, com-
pliance rate was 57% in intervention vs 39% in control (P <
.0056). For indwelling catheters, mobilization, and delirium
evaluation, overall compliance was significantly higher in the in-
tervention group 72.2% vs 54.4% (P = .1061), 62.9% vs 48.2%
(P < .0001), and 27.9% vs 21.7% (P = .0027), respectively.

CONCLUSION: The study demonstrates the feasibility and
effectiveness of integrating ACOVE Qls to improve the qual-
ity of care in hospitalized older adults. Journal of Hospital
Medicine 2017;12:517-522. © 2017 Society of Hospital Med-
icine

In 2014, the United States spent $3 trillion on healthcare;
hospitalization consumed 32% of these expenditures.! To-
day, Medicare patients account for over 50% of hospital
days and over 30% of all hospital discharges in the United
States.? Despite this staggering financial burden, hospitaliza-
tion of older adults often results in poor patient outcomes.>
The exponential growth of the hospitalist movement, from
350 hospitalists nationwide in 1995 to over 44,000 in 2014,
has become the key strategy for providing care to hospital-
ized geriatric patients.”!° Most of these hospitalists have not
received geriatric training.!'"?®

There is growing evidence that a geriatric approach, em-
phasizing multidisciplinary management of the complex
needs of older patients, leads to improved outcomes. Geri-
atric Evaluation and Management Units (GEMUSs), such as
Acute Care for Elderly (ACE) models, have demonstrated
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significant decreases in functional decline, institutionaliza-
tion, and death in randomized controlled trials.'*!7 Multi-
disciplinary, nonunit based efforts, such as the mobile acute
care of elderly (MACE), proactive consultation models
(Sennour/Counsell), and the Hospital Elder Life Program
(HELP), have demonstrated success in preventing adverse
events and decreasing length of stay (LOS).1"%

However, these models have not been systematically im-
plemented due to challenges in generalizability and replica-
bility in diverse settings. To address this concern, an alter-
native approach must be developed to widely “generalize”
geriatric expertise throughout hospitals, regardless of their
location, size, and resources. This initiative will require sys-
tematic integration of evidence-based decision support tools
for the standardization of clinical management in hospital-
ized older adults.?!

The 1998 Assessing Care of Vulnerable Elders (ACOVE)
project developed a standardized tool to measure and evaluate
the quality of care by using a comprehensive set of quality
indicators (QIs) to improve the care of “vulnerable elders”
(VEs) at a high risk for functional and cognitive decline
and death.?>?* The latest systematic review concludes that,
although many studies have used ACOVE as an assessment
tool of quality, there has been a dearth of studies investigating
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the ACOVE Qs as an intervention to improve patient care.”
Our study investigated the role of ACOVE as an interven-
tion by using the Qls as a standardized checklist in the acute
care setting. We selected the 4 most commonly encountered
QlIs in the hospital setting, namely venous thrombosis pro-
phylaxis (VTE), indwelling bladder catheter, mobilization,
and delirium evaluation, in order to test the feasibility and
impact of systematically implementing these ACOVE Qls as
a therapeutic intervention for all hospitalized older adults.

METHODS

This study (IRB #13-644B) was conducted using a prospective
intervention with a nonequivalent control group design com-
prised of retrospective chart data from May 1, 2014, to June
30, 2015. Process and outcome variables were extracted from
electronic medical records ([EMR], Sunrise Clinical Manager
[SCM]) of 2,396 patients, with 530 patients in the intervention
unit and 1,866 on the control units, at a large academic tertia-
1y center operating in the greater New York metropolitan area.
Our study investigated the role of ACOVE as an intervention
to improve patient care by using selected Qls as a standardized
checklist tool in the acute care setting. Of the original 30 hos-
pital-specific Qls, our study focused on the care of older adults
admitted to the medicine service.”® We selected commonly en-
countered Qls, with the objective of testing the feasibility and
impact of implementing the ACOVE Qs as an intervention to
improve care of hospitalized older adults. This intervention con-
sisted of applying the checklist tool, constructed with 4 selected
ACOVE QIs and administered daily during interdisciplinary
rounds, namely: 2 general “medical” indicators, VTE prophy-
laxis and indwelling bladder catheters, and 2 “geriatric”-focused
indicators, mobilization and delirium evaluation.

Subject matter experts (hospitalists, geriatricians, re-
searchers, administrators, and nurses) reviewed the ACOVE
Qs and agreed upon the adaptation of the QIs from a quality
measure assessment into a feasible and acceptable interven-
tion checklist tool (Table 1). The checklist was reviewed
during daily interdisciplinary rounds for all patients 75 years
and older. While ACOVE defined vulnerable elders by using
the Vulnerable Elder Screen (VES), we wanted to apply this
intervention more broadly to all hospitalized older adults
who are most at risk for poor outcomes.?” Patients admitted
to the intensive care unit, inpatient psychiatry, inpatient
leukemia/lymphoma, and surgical services were excluded.

Daily interdisciplinary rounds are held on every one of the
five 40-bed medical units; they last approximately 1 hour,
and consist of a lead hospitalist, nurse manager, nurse prac-
titioners, case managers, and the nursing staff. During in-
terdisciplinary rounds, nurses present the case to the team
members who then discuss the care plan. These 5 medical
units did not differ in terms of patient characteristics or staff-
ing patterns; the intervention unit was chosen simply for lo-
gistical reasons, in that the principal investigator (PI) had
been assigned to this unit prior to study start-up.

Prior to the intervention, LS held an education session for
staff on the intervention unit staff (who participated on inter-

disciplinary rounds) to explain the concept of the ACOVE
QI initiative and describe the four Qls selected for the study.
Three subsequent educational sessions were held during the
first week of the intervention, with new incoming staff receiv-
ing a brief individual educational session. The staff demon-
strated significant knowledge improvement after session com-
pletion (pre/post mean score 70.6% vs 90.0%; P < .0001).

The Clinical Information System for the Health System
EMR, The Eclipsys SCM, has alerts with different levels of
severity from “soft” (user must acknowledge a recommenda-
tion) to “hard” (requires an action in order to proceed).

To measure compliance of the quality indicators, we col-
lected the following variables:

Ql 1: VTE prophylaxis

Through SCM, we collected type of VTE prophylaxis or-
dered (pharmacologic and/or mechanical) as well as start
and stop dates for all agents. International normalized ratio
levels were checked for patients receiving warfarin. Days of
compliance were calculated.

QI 2: Indwelling Bladder Catheters

SCM data were collected on catheter entry and discontinu-
ation dates, the presence of an indication, and order renewal
for bladder catheter at least every 3 days.

Ql 3: Mobilization

Ambulation status prior to admission was extracted from
nursing documentation completed on admission to the med-
ical ward. Patients documented as bedfast were categorized
as nonambulatory prior to admission. Nursing documenta-
tion of activity level and amount of feet ambulated per nurs-
ing shift were collected. In addition, hospital day of physical
therapy (PT) order and hospital days with PT performed
were charted. Compliance with QI 3 in patients document-
ed as ambulatory prior to hospital admission was recorded as
present if there was a PT order within 48 hours of admission.

Ql 4: Delirium Evaluation

During daily rounds, the hospitalist (PI) questioned nurses
about delirium evaluation, using the first feature of the Confu-
sion Assessment Method (CAM) as well as the “single question
in delirium,” namely, “Is there evidence of an acute change in
mental status from the patient’s baseline?” and “Do you think
[name of patient] has been more confused lately?’?? Because
EMR does not contain a specified field for delirium screening
and documentation, and patients are not routinely included in
rounds, documentation with QI 4 was recorded using the “key
words” method as described in the work by Puelle et al.*® To ex-
tract SCM key words, nursing documentation of the “cognitive/
perceptual/neurological exam” section of the EMR on admis-
sion and on all subsequent documentation (once per shift) was
retrieved to identify acute changes in mental status (eg, “altered
mental status, delirium/delirious, alert and oriented X 3, con-
fused/confusion, disoriented, lethargy/lethargic”).*® In addition,
nurses were asked to activate an SCM parameter, “Acute Con-
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TABLE 1. Integration of Selected ACOVE Qls Into a Checklist-Based Tool for Decision Support

Patient Condition ACOVE Rationale

Checklist/Decision Support Tool

QI Implementation

Venous Thrombosis
Prophylaxis

IF a hospitalized VE is at high risk for venous thrombosis,
THEN s/he should receive DVT prophylaxis, BECAUSE
large randomized placebo-controlled trials of VTE
prophylaxis in hospitalized medical patients demonstrate
a 40%-63% reduction in VTE.*'

1. Identification of high-risk vulnerable elderly hospital-
ized patients for venous thrombosis, and

2. Ordering venous thrombosis prophylaxis (pharmaco-
logical/mechanical) if indicated

The presence and appropriateness of DVT prophylaxis is
discussed, with the goal of determining whether the patient
is receiving appropriate DVT prophylaxis, and whether any
modifications should occur in accordance with the Ql.

Indwelling Bladder
Catheter

IF a hospitalized VE has an indwelling bladder catheter
placed, THEN the indication or continued need for the
catheter should be documented at least every 3 days
until its removal, BECAUSE indwelling bladder catheters
are often placed without an appropriate indication, and
many physicians are unaware that their hospitalized
patients are catheterized.'

1. Documentation of catheter need at least every 3 days
until removal

2. Documentation of catheter indication

Specifically, the presence, indication, and possible removal
of the indwelling bladder catheter was discussed for each
patient who meets the inclusion criteria, with the goal of
determining whether indwelling bladder catheter removal
is indicated.

Mobilization

IF a VE who is ambulatory as an outpatient is hospitalized
for longer than 48 hours and is not receiving intensive or
palliative care, THEN there should be a plan to increase
mobility within 48 hours of admission, BECAUSE early
ambulation can reduce length of stay for hospitalized VES
by approximately one day.*'

1. Determining ambulatory status of the patient prior to
admission based on nursing admission documentation

2. If a patient was ambulatory prior to admission, the
patient should be ambulated at least daily

3. The nursing staff should document daily the approxi-
mate number of feet ambulated

4. The clinical should consider a physical therapy evalua-
tion to increase mobility within 48 hours of admission

To ensure that patients ambulatory on admission remain
mobile, the status of a mobility plan was evaluated by the
interdisciplinary team, encouraging nursing staff to get the
patient out of bed, and encouraging the nurse to document
approximate amount of feet the patient ambulated and
triggering the order of a physical therapy consult, when
appropriate, within 48 hours of admission.

Delirium Evaluation

IF a hospitalized VE has a suspected or definite diagnosis
of delirium, acute confusional state, or reduced level of
consciousness, THEN there should be a documented
attempt to attribute the altered mental state to a potential

1. Determine if a VE has a suspected or definite diagno-
sis of delirium, acute confusional state, or reduced level
of consciousness

2. Document an attempt to attribute the altered mental

Nurses are asked on a daily basis if there is any evidence
of acute confusion or a change from baseline. Is there
evidence of acute confusion?* If the patient had acute
confusion the nurse is instructed to open a parameter for

etiology, BECAUSE identifying the cause of delirium
could facilitate a quicker in-hospital recovery, which is
associated with better cognitive and functional recovery
postdischarge.®'

state to a potential etiology

acute confusion and document the potential cause/s.

NOTE: Abbreviations: ACOVE, Assessing Care of Vulnerable Elders; DVT, deep vein thrombosis; Ql, quality indicator; VE, vulnerable elder; VTE, venous thromboembolism.
Source: Arora VM, McGory ML, Fung CH. Quality indicators for hospitalization and surgery in vulnerable elders. J Am Geriatr Soc. 2007;55(s2):S347-S358.

fusion” SCM parameter, in the nursing documentation section,
which includes potential risk factors for confusion.

In addition to QI compliance, we collected LOS, dis-
charge disposition, and 30-day readmission data.

Generalized linear mixed models (GLMM) for binary
clustered (ie, hierarchical) data were used to estimate com-
pliance rates (ie, nurse adherence) for each group (interven-
tion group or control group) in the postintervention period,
along with their corresponding 95% confidence intervals.
GLMM was used to account for the hierarchical structure
of the data: nursing units within a hospital. In order to cal-
culate the Charlson Comorbidity Index, we extracted past
medical history from the EMR.’!

Subjects (N = 2,396) were included in the comparison of
the intervention group vs control group for each of the fol-
lowing 4 ACOVE QI compliance measures: DVT, mobiliza-
tion, bladder catheter, and delirium.

RESULTS
Of the 2,396 patient admissions, 530 were in the interven-
tion unit and 1,866 were in the control unit. In the inter-

vention group, the average age was 84.65 years, 75.58% were
white and 47.21% were married. There was no difference in
patient demographics between groups (Table 2).

Ql 1: VTE Prophylaxis

Compliance with VTE prophylaxis was met in 78.3% of the
intervention subjects and 76.5% of the controls (P < .4371)
(Table 3). Of note, the rate of VTE prophylaxis was 57% in
the intervention vs 39% in the control group (P < .0056),
in the 554 patients for whom compliance was not met. Me-
chanical prophylaxis was used in 35.6% of intervention sub-
jects vs 30.6 in the control (P = .048). Patients who received
no form of prophylaxis were 0.5% in the intervention and
3% in the control (P = .027).

Ql 2: Indwelling Bladder Catheters

Out of 2,396 subjects, 406 had an indwelling bladder catheter
(16.9%). Compliance with the catheter was met in 72.2% of
the intervention group vs 54.4% in the control group (P =
.1061). An indication for indwelling bladder catheters was
documented in 100% of the subjects. The average number of
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TABLE 2. Patient Characteristics

Control Intervention

Demographics (N =1505) (N =430) P value
Age, mean (SD) 84.69 (6.21)  84.65(6.04) .8890
BMI, mean (SD) 26.11(5.86)  25.40 (5.44) .0607
Charlson Comorbidity Score, mean (SD) 6.44 (1.83) 6.35 (1.74) 4434
Gender, n (%) 4415

Male 592 (39.34) 178 (41.40)

Female 913 (60.66) 252 (58.60)
Race, n (%) .9351

White 1125 (74.75)  325(75.58)

Black 135(8.97) 37 (8.60)

Asian 45 (2.99) 16 (3.72)

Native American/Pacific Islander 2(0.13 1(0.23

Other 159 (10.56) 41(9.53)

Not Specified 39 (2.59) 10 (2.33)
Marital Status, n (%) 6069

Married 664 (44.12) 203 (47.21)

Single 159 (10.56) 53 (12.33)

Separated 5(0.33) 1(0.23)

Divorced 51(3.39) 13(3.02)

Widowed 573 (38.07) 145 (33.72)

Not Specified 53 (3.52) 15 (3.49)

NOTE: Abbreviations: BMI, body mass index; SD, standard deviation.

catheter days was 5.16 in the intervention vs 5.88 in the con-
trol (P < .2284). There was statistical significance in catheter
compliance in the longer stay (>15 days) subjects, decreasing
to 23.32% in the control group while staying constant in the
intervention group 71.5% (P = .0006).

QI 3: Mobilization

Of the 2,396 patients, 1,991 (83.1%) were reported as am-
bulatory prior to admission. In the intervention vs control
group, 74 (14%) vs 297 (15.7%), respectively, were nonam-
bulatory. Overall compliance with Q3 was 62.9% in the in-
tervention vs 48.2% in the control (P < .0001). More spe-
cifically, the average time to PT order in the intervention
group was 1.83 days vs 2.22 days in the control group (P <
.0051) and the time to PT evaluation was 2.14 days vs 2.42
days, respectively (P < .0108). In the intervention group, 84
patients (15.8%) did not have a PT consult vs 511 (27%) in
the control group (P < .0001). The average times per subject
in which the nurses documented the approximate number of
feet ambulated was 6.48 in the intervention group vs 0.11 in
the control group.

QI 4: Delirium Evaluation

In terms of nursing documentation indicating the presence
of an acute confusional state, the intervention group had
148 out of 530 nursing notes (27.9%) vs 405 out of 1,866 in
the control group (21.7%; P = .0027). However, utilization
of the “acute confusion” parameter with documentation of

a risk factor did not differ between the groups (5.8% in the
intervention group vs 5.6% in the control group, P < .94).

LOS, Discharge Disposition, and 30-Day Readmissions
LOS did not differ between intervention and control groups
(6.37 days vs 6.27 days, respectively), with a median of 5
days (P = .877). Discharge disposition in the 2 groups in-
cluded the following: home/home with services (71.32%
vs 68.7%), skilled nursing facility/assisted living/long-term
care (24.34 versus 25.83), inpatient hospice/home hospice
(2.64 vs 2.25), and expired (1.13 vs 1.77; P < .3282). In
addition, 30-day readmissions did not differ (21% vs 20%,
respectively, P = 41).

DISCUSSION

Our goal was to explore an evidence-based, standardized
approach to improve the care of hospitalized older adults.
This approach leverages existing automated EMR alert func-
tions with an additional level of decision support for VEs,
integrated into daily multidisciplinary rounds. The use of a
daily checklist-based tool offers a cost-effective and practical
pathway to distribute the burden of compliance responsibil-
ity amongst team members.

As we anticipated and similar to study findings in hospi-
talized medicine, geriatric trauma, and primary care, compli-
ance with general care QIs was better than geriatric-focused
QIs.232 Wenger et al¥ demonstrated significant improve-
ments with screening for falls and incontinence; however,
screening for cognitive impairment did not improve in the
outpatient setting by imbedding ACOVE QlIs into routine
physician practice.

Increased compliance with VTE prophylaxis and indwell-
ing bladder catheters may be explained by national finan-
cial incentives for widespread implementation of EMR alert
systems. Conversely, mobilization, delirium assessment, and
management in hospitalized older adults don’t benefit from
similar incentives.

VTE Prophylaxis

The American College of Chest Physicians (ACCP) sup-
ports the use of VTE prophylaxis, especially in hospitalized
older adults with decreased mobility.>* While greater adop-
tion of EMR has already increased adherence, our inter-
vention resulted in an even higher rate of compliance with
the use of pharmacologic VTE prophylaxis.”® In the future,
validated scores for risk of thrombosis and bleeding may be
integrated into our Ql-based checklist.

Indwelling Bladder Catheters
The potential harms of catheters have been described for
over 50 years, yet remain frequently used.*®*” Previous stud-
ies have shown success in decreasing catheter days with
computer-based and multidisciplinary protocols.’*

Our health system’s EMR has built-in “soft” and “hard”
alerts for indwelling bladder catheters, so we did not expect
intervention-associated changes in compliance.
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Mobilization

Hospitalization in older adults frequently results in function-
al decline.*>*® In response, the mobilization QI recommends
an ambulation plan within 48 hours for those patients who
were ambulatory prior to admission; it does not specifical-
ly define the components of the plan.?® There are several
multicomponent interventions that have demonstrated
improvement in functional decline, yet they require skilled
providers.*** Our intervention implemented specific ambu-
lation plan components: daily ambulation and documenta-
tion reminders and early PT evaluation.

While functional status measures have existed for decades,
most are primarily geared to assess community-residing in-
dividuals and not designed to measure changes in function
during hospitalization.**# Furthermore, performance-based
hospital measures are difficult to integrate into the daily
nursing workflow as they are time consuming.¥*® In prac-
tice, nurses routinely use free text to document functional
status in the hospital setting, rendering comparative analysis
problematic. Yet, we demonstrated that nurses were more
engaged in reporting mobilization (increased documenta-
tion of ambulation distance and a decrease in time to PT).
Future research should focus on the development of a stan-
dardized tool, integrated into the EMR, to accurately mea-
sure function in the acute care setting.

Delirium Evaluation
Delirium evaluation remains one of the most difficult clin-
ical challenges for healthcare providers in hospitalized in-
dividuals, and our study reiterated these concerns. Previous
research has consistently demonstrated that the diagnosis
of delirium is missed by up to 75% of clinicians.**® Indeed,
our study, which exclusively examined nursing documenta-
tion of the delirium evaluation QI, found that both groups
showed strikingly low compliance rates. This may have been
due to the fact that we only evaluated nursing documenta-
tion of suspected or definite diagnosis of delirium and a doc-
umented attempt to attribute the altered mental state to a
potential etiology.’! By utilizing the concept of “key words,”
as developed by Puelle et al.*°, we were able to demonstrate
a statistically significant improvement in nursing delirium
documentation in the intervention group. This result should
be interpreted with caution, as this approach is not validat-
ed. Furthermore, our operational definition of delirium com-
pliance (ie, nurse documentation of delirium, requiring the
launching of a separate parameter) may have been simply
too cumbersome to readily integrate into the daily work-
flow. Future research should study the efficacy of a sensitive
EMR-integrated screening tool that facilitates recognition,
by all team members, of acute changes in cognition.
Although a number of QI improved for the intervention
group, acute care utilization measures such as LOS, dis-
charge disposition, and 30-day readmissions did not differ
between groups. It may well be that improving quality for
this very frail, vulnerable population may simply not result
in decreased utilization. Our ability to further decrease LOS

Implementing ACOVE Quality Indicators | Sinvani et al

TABLE 3. Quality Indicator Outcomes/Measurements

QI QI Compliance Control Intervention P value
QI Venous Thrombosis Prophylaxis (%) 76.5 78.3 <4371
Mechanical Prophylaxis 30.56 35.58 .0486
Q12 QI: Indwelling Bladder Catheters (%) 54.43 72.15 1061
Average number of catheter days 5.88 516 <.2284
QI3 Mobilization (%) 48.2 62.9 <.0001
Ambulatory PTA (%) 84.3 86
Average time to PT order (days) 2.22 1.83 <.0051
Time to PT evaluation (days) 242 214 <.0108
Ql4  Delirium Documentation (%) 21.7 27.9 .0027
Compliance of delirium documentation and RF 5.8 5.6 <94

NOTE: Abbreviations: PT, physical therapy; PTA, prior to admission; Ql, quality indicator; RF, risk factor.

and readmission rates may be limited due to restriction of
range in this complex patient population (eg, median LOS
value of 5 days).

Limitations

Although our study had a large sample size, data were only
collected from a single-center and thus require further ex-
ploration in different settings to ensure generalizability. In
addition, QI observance was based on the medical record,
which was problematic for some indicators, notably delirium
identification. While prior literature highlights the difficul-
ty in identifying delirium, especially during clinical practice
without specialized training, our compliance was strikingly
low.*” While validated measures such as CAM may have
been included as part of the assessment, there is currently no
EMR documentation of such measures and therefore, these
data could not be obtained.

CONCLUSION

In summary, our study demonstrates the successful integra-
tion of the established ACOVE QIs as an intervention, rath-
er than as an assessment method, for improving care of hos-
pitalized older patients. By utilizing a checklist-based tool at
the bedside allows the multidisciplinary team to implement
evidence-based practices with the ultimate goal of standard-
izing care, not only for VEs, but potentially for other high-
risk populations with multimorbidity.* This innovative
approach provides a much-needed direction to healthcare
providers in the ever increasing stressful conditions of to-
day’s acute care environment and for the ultimate benefit
and safety of our older patients.
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