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The Impact of Bedside Interdisciplinary Rounds on
Length of Stay and Complications
Andrew S. Dunn, MD, MPH"", Maria Reyna, MD', Brian Radbill, MD?, Michael Parides, PhD, MS, MPhil®,

Claudia Colgan*, Tobi Osio®, Ari Benson, MD¢, Nicole Brown, MD¢, Joy Cambe®, Margo Zwerling, MPH?,
Natalia Egorova, PhD, MPH?, Harold Kaplan, MD?

'Division of Hospital Medicine, Mount Sinai Health System, New York, New York; ?Mount Sinai Hospital Queens, Queens, New York; SDepartment
of Population Health Science and Policy, Mount Sinai Medical Center, New York, New York; *Mount Sinai Health System, New York, New York;
*Department of Nursing, Mount Sinai Health System, New York, New York; °Department of Medlicine, Mount Sinai Health System, New York, New York.

BACKGROUND: Communication among team members
within hospitals is typically fragmented. Bedside interdisci-
plinary rounds (IDR) have the potential to improve commu-
nication and outcomes through enhanced structure and pa-
tient engagement.

OBJECTIVE: To decrease length of stay (LOS) and compli-
cations through the transformation of daily IDR to a bedside
model.

DESIGN: Controlled trial.

SETTING: 2 geographic areas of a medical unit using a clin-
ical microsystem structure.

PATIENTS: 2005 hospitalizations over a 12-month period.

INTERVENTIONS: A bedside model (mobile interdisciplinary
care rounds [MICRO]) was developed. MICRO featured a de-
fined structure, scripting, patient engagement, and a patient
safety checklist.

MEASUREMENTS: The primary outcomes were clinical de-
terioration (composite of death, transfer to a higher level of
care, or development of a hospital-acquired complication)

and length of stay (LOS). Patient safety culture and percep-
tions of bedside interdisciplinary rounding were assessed
pre- and postimplementation.

RESULTS: There was no difference in LOS (6.6 vs 7.0 days,
P = 0.17, for the MICRO and control groups, respectively)
or clinical deterioration (7.7% vs 9.3%, P = 0.46). LOS was
reduced for patients transferred to the study unit (10.4 vs
14.0 days, P = 0.02, for the MICRO and control groups, re-
spectively). Nurses and hospitalists gave significantly higher
scores for patient safety climate and the efficiency of rounds
after implementation of the MICRO model.

LIMITATIONS: The trial was performed at a single hospital.

CONCLUSIONS: Bedside IDR did not reduce overall LOS or
clinical deterioration. Future studies should examine wheth-
er comprehensive transformation of medical units, including
co-leadership, geographic cohorting of teams, and bed-
side interdisciplinary rounding, improves clinical outcomes
compared to units without these features. Journal of Hospi-
tal Medicine 2017;12:137-142. © 2017 Society of Hospital
Medicine

The care of hospitalized patients requires practitioners from
multiple disciplines to assess and communicate the patient’s
status in a dynamic manner during hospitalization. Although
optimal teamwork is needed for patient care to be delivered
reliably and efficiently, care within hospitals is typically de-
livered in a fragmented manner.! A bedside model for daily
interdisciplinary rounds (IDR) has been proposed as a meth-
od to provide a structured process and engage all team mem-
bers in a patient-centered, system-of-care delivery.? Specific
advantages of convening rounds in the presence of the pa-
tient include the ability to directly assess care (eg, presence
of a potentially unnecessary urinary catheter), patient en-
gagement in key aspects of their care and disposition, and an

*Address for correspondence and reprint requests: Andrew S. Dunn, MD,
MPH, Chief, Division of Hospital Medicine, Mount Sinai Health System, 1468
Madison Ave, Box 1087, New York, NY 10029; Telephone: 212-241-2920;
Fax: 212-289-6393; E-mail: andrew.dunn@mountsinai.org

Additional Supporting Information may be found in the online version of this article.
Received: March 17, 2016; Revised: July 22, 2016; Accepted: July 31, 2016
2017 Society of Hospital Medicine DOI 10.12788/jhm.2695

increased opportunity for team members to develop a shared
understanding of the patient’s views and needs.
Implementing dramatic changes to the workflow of multiple
disciplines will require rigorous evidence to support a concerted
effort from leadership and buy-in from stakeholders at the front
line of patient care. Despite the urgency for evidence, there has
been little investigation of this strategy. A systematic review’
identified 30 studies published between 1998 and 2013 address-
ing interdisciplinary interventions on medical wards, none of
which examined a bedside IDR model. In a study performed
after the period assessed by the systematic review, Stein et al*
described the restructuring of a medical ward as an accountable
care unit (ACU), which included a bedside model for rounds
by the interdisciplinary team. The change was associated with
decreased mortality and length of stay (LOS), although the
study did not isolate the impact of rounds or use a concurrent
control group and presented aggregate rather than patient-lev-
el outcomes. The lack of convincing data may be a reason
bedside rounds are not widely employed by hospitals. To pro-
vide high-quality evidence, we performed a large, prospective
controlled trial comparing a structured bedside model (mobile
interdisciplinary care rounds [MICRO]) with standard rounds.
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METHODS

This study took place at the Mount Sinai Hospital, which
isa 1171-bed tertiary care academic medical center in New
York City, New York. A nonteaching unit offered the abil-
ity to use a prospective controlled design. Patients were
assigned to the north and the south wings of the unit in a
quasi-randomized manner, rather than based on diagnosis
or acuity. We transformed IDR to a bedside model on the
north side of the unit (MICRO group), while the south
side of the unit continued using standard conference room-
based IDR (control group). The north and south sides of
the unit contain 17 and 14 beds, respectively. During the
study period, nurses and hospitalists cared for patients on
both sides of the study unit, although on any given day
were assigned only patients on 1 side of the unit. The unit
uses a clinical microsystem model, which has been defined
as “a group of clinicians and staff working together with a
shared clinical purpose to provide care for a population of
patients,” and has a defined set of characteristics associated
with high performance.>® Our microsystem model has in-
corporated features as described by Stein’s ACU model,* in-
cluding co-leadership by a hospitalist and a nurse manager,
geographic assignment of patients to teams, and unit-level
data reports. One hospitalist is assigned geographically to
each area of the unit in a 2- to 4-week rotation. Coverage
of the unit does not include house staff; patients are pri-
marily assigned to hospitalists working with nurse practi-
tioners. Patients were enrolled prospectively during their
initial IDR by a research coordinator. Patient-level data
and outcomes were collected prospectively by a research
coordinator who attended IDR on the intervention and
the control sides of the study unit daily.

Inclusion Criteria

All patients admitted to the medicine service on the study
unit were eligible. Patients were greater than 18 years and
admitted for an acute medical condition. Patients admitted
to another unit and later transferred to the study unit were
enrolled at the time of transfer. Patients could be included
more than once if hospitalized on the study unit on more
than 1 occasion. Most patients were covered by hospital-
ists, although patients covered by private physicians were
included. Patients from other departments, including family
medicine, are uncommonly admitted to the unit and were
excluded. Patients were also excluded if they were admitted
and discharged over the same weekend, because the MICRO
rounds occur during weekdays and there was no opportunity
to offer the intervention on Saturdays and Sundays.

MICRO Intervention

Interdisciplinary rounds occurred daily at 10:00 am for the
control group and at 10:30 am for the MICRO group, and
were attended by the hospitalist caring for the majority of
patients on the unit, staff nurses, and the unit medical direc-
tor, nurse manager, social worker, and case manager. Rounds
on the control unit focused on the plan of care and disposi-

tion but did not follow any set structure and were typically
25 to 30 minutes in duration.

The MICRO rounds occurred at the bedside and followed
a structured script (Appendix 1) that was designed to limit
discussion of each patient to 3 minutes or less, and included
speaking roles for the hospitalist, nurse, and social worker.
For private physicians, the nurse practitioner assigned to the
patient performed the role of the hospitalist. Rounds were
expected to be approximately 50 minutes in duration. Pa-
tients were further engaged by asking for their main goal for
the day. A patient safety checklist was reviewed. Initially,
this task was performed by the nurse manager, who did not
verbalize the items unless a deficiency was noted. After 6
months’ experience, this responsibility was given to the
staff nurse, who reviewed the checklist verbally as part of
the bedside script. Patients were seen daily, including those
being discharged later that same day.

Staff and Clinician Education

We developed and implemented a curriculum based on a
modified version of the Agency for Healthcare Research
and Quality’s TeamStepps® program to ensure that all team
members were provided with the basic principles of com-
munication within the healthcare setting. The curriculum
consisted of interactive didactics on essential elements of
teamwork, including team structure, communication, situ-
ation monitoring, and mutual support, as well as the pur-
pose and structure of the MICRO model. The curriculum
was delivered to nurses at 3 monthly staff meetings on the
study unit and to hospitalists during 3 hospital medicine
grand rounds over a 3-month period. Nurses and physicians
providing care on both geographic areas of the study unit
received the education program because no group of practi-
tioners was designated to only 1 geographic area.

OUTCOMES

Primary and Secondary Outcomes

The primary outcomes were clinical deterioration (CD)
and length of stay. Clinical deterioration was a composite
outcome defined a priori as death; escalation of care (ie,
transfer to an intensive care unit, intermediate care unit,
or teaching unit); or a hospital-acquired complication (ie,
venous thromboembolism, fall, stage III-IV pressure ulcer,
catheter-associated urinary tract infection, central-line as-
sociated bloodstream infection, or Clostridium difficile-asso-
ciated diarrhea). The LOS was calculated as the mean LOS
with outliers excluded (outliers defined as having a LOS 100
days or longer or 2.5 or more standard deviations from the
expected LOS).

Process metrics on IDR, such as the duration of rounds,
attendance by members of the interdisciplinary team, the
percentage of patients discussed, or the effectiveness of
communication, were not collected. We assessed patient
satisfaction based on the Hospital Consumer Assessment of

Healthcare Providers and Systems (HCAHPS) survey.
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Patient Safety Culture Survey

To assess the impact on the perceptions of patient safety,
we administered the Agency for Healthcare Research and
Quality (AHRQ) Hospital Survey on Patient Safety Cul-
ture to all staff and clinicians working on both sides of the
study unit immediately before and 12 months after imple-
mentation of the MICRO model. Results are reported for
the AHRQ dimensions that were most relevant to the
MICRO intervention: “teamwork within units,” “overall
perceptions of safety,” “communication,” “openness,” “
all patient safety grade,” and “handoffs and transitions.” The
survey represents pre- and post-comparison. All nurses and
hospitalists on both the MICRO and control sides of the
study unit had received the TeamStepps curriculum and par-
ticipated in MICRO rounds by the time of the postinter-
vention survey. We added 3 questions specifically assessing
the perception of the efficiency and effectiveness of IDR.
Postintervention respondents reflected on their overall im-
pression of IDR, which included their experiences on both
sides of the unit, because no group of nurses or hospitalists
was exposed only to the MICRO side or the control side of
the unit. Responses to survey questions were recorded on
a 5-point Likert scale (from “strongly disagree” to “strong-
ly agree” for opinion questions; and “never,” rarely,” some-
times,” “most of the time,” and “always” for frequency ques-
tions) and given a score from 1 to 5. The question asking
for an overall grade for patient safety was scored from 1 to 5
points corresponding to letter grade choices F, D, C, B, A.

” « over-

Statistical Analysis
The sample size was based on the estimate of the baseline rate
of the primary outcome of CD and the projected decrease by
the MICRO intervention. A study using the Global Trigger
Tool developed by the Institute for Healthcare Improvement
provided a best estimate of 16% as the baseline rate for CD.’
A total of 2000 hospitalizations were planned to be included
to have a power of at least 80% to detect a 25% reduction in
the annual incidence of CD with a 2-tailed type I error rate
of 0.05. Comparisons of dichotomous event rates were made
using chi square tests at a 2-tailed level for significance of 0.05.
The LOS was analyzed using the nonparametric median test
and multivariable regression analysis. We used a generalized
linear model with gamma distribution and log link for all
analyses of LOS, where LOS was the outcome variable, and
intervention vs. control unit type was the predictor variable.
Age, sex, race, payer, case mix, and comorbidities defined with
the Elixhauser algorithm were used as covariates.® We used
multivariable logistic regression for analysis of CD, where the
dependent variable was CD. Predictor variables included in-
tervention, patient age, sex, race, payer, case mix and comor-
bidities. Patient satisfaction data were compared using the chi
square test. The Student t test for dependent means was used
to analyze the patient safety culture survey data.

The study protocol was submitted to the Icahn Mount
Sinai School of Medicine’s institutional review board and
determined to be exempt from full review.
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RESULTS

A total of 2005 hospitalizations were included over the
12-month study period, consisting of 1089 hospitalizations
in the MICRO group and 916 in the control group. Bedside
and standard IDR were completed daily, Monday through
Friday without exception. The demographic characteristics
and comorbidities were similar for the 2 groups (Table).
Hospitalizations of patients who were initially admitted to
another unit and subsequently transferred to the study unit
accounted for 11.1% of hospitalizations.

Risk-adjusted LOS was similar for the groups (6.6 vs 7.0
days, P = 0.17, for the MICRO and control groups, respec-
tively). On subgroup analysis, a reduction in LOS was noted
for patients transferred to the study unit (10.4 vs 14.0 days,
P = 0.02, for the MICRO and control groups, respective-
ly). The LOS was unchanged for patients admitted directly
to the study unit (6.0 vs 5.8 days, P = 0.93). There was no
difference in the incidence of clinical deterioration for the
MICRO or control groups (7.7% vs 9.3%, odds ratio, 0.89;
95% confidence interval, 0.61-1.22, P = 0.46).

The finding of a LOS benefit for the MICRO group limit-
ed to patients transferred to the study unit prompted a com-
parison of patients transferred to the study unit and patients
directly admitted to the study unit from the emergency de-
partment (Appendix 2). Compared to patients admitted di-
rectly to the study unit, patients transferred to the study unit
were more likely to have Medicaid or no insurance, more
likely to be discharged to a facility, had longer LOS, and
were more likely to experience CD.

Patient Satisfaction

There were 175 and 140 responses to the HCAHPS survey
for the MICRO and the control groups, respectively. Pa-
tients in the MICRO group were more likely to report that
“doctors, nurses, or other hospital staff talk with you about
whether you would have the help you needed when you left
the hospital” (88% vs 78%, P = 0.01). Responses for all oth-
er HCAHPS items were similar for the 2 groups.

Clinician/Staff Survey

The response rate was 96% (30 nurses and 17 hospitalists)
pre-intervention and 100% (30 nurses and 22 hospitalists)
postintervention. Hospitalists and nurses gave significantly
higher scores for the dimensions “teamwork within units,”
“overall perception of patient safety,” and “patient safe-
ty grade” on the postintervention survey compared to the
pre-intervention survey (Figure 1). Hospitalists and nurses
rated the efficiency of IDR and the ability of IDR to identi-
fy safety issues higher on the postintervention survey com-
pared to the pre-intervention survey (Figure 2).

DISCUSSION

We transformed daily IDR from a standard conference room
model to a structured bedside model with scripted roles, and
performed a rigorous comparison using patient-level data.
Our finding that transforming daily IDR from a standard con-
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FIG. 2. Hospitalist and nurse perceptions of interdisciplinary rounds.

NOTE: Abbreviations: pre, pre-intervention survey; post, postintervention survey.

ference room model to a bedside model did not significantly
reduce LOS suggests either that the model is ineffective or
needs to be incorporated into more comprehensive efforts
to improve clinical outcomes. Studies suggest that bedside
rounding can improve outcomes when implemented in the
context of comprehensive restructuring of patient care.*’
Stein et al.* have described the reorganization of a medical
ward as an “accountable care unit.” The ACU model in-
cluded daily IDRs at the bedside, as well as geographic-based
teams, co-leadership by a hospitalist and nurse manager, and
unit-level reporting. Although no definitive conclusions can
be drawn based on their descriptive report, transformation
of the unit was associated with reduced LOS and mortality.
Similarly, Kara et al.’ found that the number of elements
of an “accountable care team” model implemented by each
unit was associated with greater reductions in LOS and cost.
In contrast, our findings of a lack of an effect are consis-
tent with a recent cluster-randomized trial by O’Leary et
al,!® which found that implementation of patient-centered
bedside rounds did not improve patient satisfaction or per-
ceptions of shared decision-making compared to units using
a model of structured IDRs in a conference room setting.

It is notable that the control groups in both the O’Leary
trial'® and this study did not represent usual care, because
these groups featured localization of the clinical teams and
high-quality IDR. In our trial, it is plausible that the control
side of the unit was functioning at a high level, which would
have decreased our ability to further improve outcomes.
Whether restructuring unit processes, including implemen-
tation of bedside IDR, improves care compared to usual care
without these processes is unknown.

We found that the MICRO intervention significantly
decreased LOS compared to the control group for patients
transferred to the study unit. This analysis was exploratory
and the finding was unexpected. Patients were transferred
to the study unit from units of higher acuity, and were more
likely to have Medicaid or no insurance and be discharged
to facilities rather than home, suggesting that these patients
had substantial disposition challenges. It is plausible that
this is the population for which bedside IDRs may have the
greatest impact. This was a secondary analysis, however, and
should be considered as hypothesis-generating for future in-
vestigations.

Although the impact on outcomes of bedside IDRs is un-
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TABLE. Demographics and Patient Characteristics

MICRO Group Control Group
(n=1089) (n=916) P value

Age (y) (SD) 63.1(20.2 62.8 (19.8) 0.69
Gender, n (%) female 625 (57.4) 535 (58.4) 0.65
Race, n (%) 0.45

Caucasian 315(28.9) 244 (26.6)

Black 350 (32.1) 316 (34.5)

Asian 27 (2.5) 16 (1.8)

Hispanic 306 (28.1) 266 (29.0)

Other 80 (7.4) 64 (7.0)

Unknown 11(1.0) 10(1.1)
Insurance status, n (%)

Medicaid 413 (37.9) 355(38.8) 0.77

Medicare 405 (37.2) 337 (36.8)

Commercial 249 (22.9) 212 (23.1)

Uninsured 18(1.7) 9(1.0)

Other 4(0.4) 3(0.3)
Diabetes, n (%) 241 (22.1) 209 (22.8) 0.71
Hypertension, n (%) 473 (43.4) 375 (40.9) 0.26
Coronary artery disease, n (%) 241 (22.1) 191 (20.9) 0.49
Admitted initially to another unit, n (%) 116 (10.6) 102 (11.1) 0.60
Elixhauser comorbidity score, mean (SD) 5.22 (6.99) 5.43 (7.36) 0.51
Case mix 0.09

Infectious and parasitic diseases 248 (22.8) 259 (28.3)

Endocrine disease 281 (25.8) 206 (22.5)

Fluid and electrolytes 213 (19.6) 163 (17.8)

Hematology 71(6.5) 54 (5.9)

Cancer 72 (6.6) 46 (5.0)

Psychiatric disorders 55(5.1) 54 (5.9

Diseases of the heart 6(0.8) 6(0.7)

Other 143 (13.1) 128 (14.0)

NOTE: Abbreviation: SD, standard deviation.

certain, potential benefits and practical barriers have been
examined. Gonzalo et al.!' surveyed inpatient physicians
and nurses at a hospital employing bedside IDRs and found
that the benefits ranked the highest were communication,
coordination, and teamwork, and the lowest-ranked benefits
were related to efficiency and outcomes. The 6 greatest bar-
riers concerned the time required to complete bedside IDR.
These results indicate that the time investiture by staff may
be a barrier to widespread adoption. More modest changes,
such as increasing the structure of standard conference room
rounds, may improve care, although the data are mixed.
O’Leary et al.!? assessed the value of a structured approach in
a conference room setting, which primarily entailed imple-
menting a checklist for newly admitted patients, and found
no difference in LOS. Follow-up studies by these investiga-
tors found mixed results on the ability of structured IDR to
decrease the incidence of adverse events.!>!*

The results of our AHRQ survey of patient safety culture
found that several important aspects of teamwork and safety

were perceived as improved by the intervention, including
the “overall grade on patient safety.” Other studies have simi-
larly shown increases in teamwork and safety ratings through
redesign of IDR. O’Leary et al.!? surveyed residents and
nurses on a unit that implemented a structured, conference
room-based IDR and found that providers on the interven-
tion unit rated the teamwork climate higher than providers
on the control unit. Our finding that hospitalists and nurses
gave higher ratings for IDR being “efficient” and “a good
use of my time” on the postintervention survey than the
pre-intervention survey suggests that initial concerns about
the additional time commitment may be offset by gains in
overall efficiency and in development of an environment of
enhanced communication, teamwork, and safety.

This study has several limitations. First, the trial may have
been underpowered to find small differences between the
groups. The trends for decreased LOS and clinical deteriora-
tion in the MICRO group may suggest that bedside IDR can
provide a small but clinically significant benefit that would
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be statistically significant only in a larger trial. Second, pa-
tients were not randomized to the 2 groups. The impact is di-
minished, however, because the routine hospital process for
assigning patients to the 2 areas in which the groups were lo-
cated is random and based solely on bed availability. Third,
nurses and hospitalists caring for patients in the control
group likely experienced improved communication practices
from the unit-wide TeamStepps education and from partici-
pating in the MICRO protocol when caring for patients on
the intervention side of the unit. Fourth, we did not collect
data on the effectiveness of communication and are unable
to assess the fidelity with which the structured protocol was
followed or whether interprofessional communication was
fostered or hindered. Lastly, the study was implemented on
a nonteaching unit at a single academic medical center. The
protocol and the results may not be generalizable to other
hospitals or units that include house staff.

In conclusion, transforming IDR from a conference room
model to a bedside model did not reduce overall LOS or
clinical deterioration on a unit using features of an ACU
structure. Although several beneficial effects were noted,
including a reduction in LOS for patients transferred to the
study unit and higher ratings of the patient safety climate and
efficiency of IDR, implementing bedside IDR in this setting
has marginal benefit. Future studies should assess whether
a comprehensive transformation of the inpatient model of
care, including patient-centered bedside IDR, geographic
cohorting of teams, and co-leadership, improves outcomes
compared to models without these features.

Disclosures: This trial was funded by Medline’s Prevention Above All Discoveries

Grant Program. The authors report no financial conflicts of interest.
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BACKGROUND: At academic medical centers, attending
rounds (AR) serve to coordinate patient care and educate
trainees, yet variably involve patients.

OBJECTIVE: To determine the impact of standardized bed-
side AR on patient satisfaction with rounds.

DESIGN: Cluster randomized controlled trial.
SETTING: 500-bed urban, quaternary care hospital.
PATIENTS: 1200 patients admitted to the medicine service.

INTERVENTION: Teams in the intervention arm received
training to adhere to 5 AR practices: 1) pre-rounds huddle; 2)
bedside rounds; 3) nurse integration; 4) real-time order entry;
5) whiteboard updates. Control arm teams continued usual
rounding practices.

MEASUREMENTS: Trained observers audited rounds to as-
sess adherence to recommended AR practices and surveyed
patients following AR. The primary outcome was patient sat-

isfaction with AR. Secondary outcomes were perceived and
actual AR duration, and attending and trainee satisfaction.

RESULTS: We observed 241 (70.1%) and 264 (76.7%) AR
in the intervention and control arms, respectively, which in-
cluded 1855 and 1903 patient rounding encounters. Using a
5-point Likert scale, patients in the intervention arm report-
ed increased satisfaction with AR (4.49 vs 4.25; P = 0.01)
and felt more cared for by their medicine team (4.54 vs 4.36;
P = 0.083). Although the intervention shortened the duration of
AR by 8 minutes on average (143 vs 151 minutes; P = 0.052),
trainees perceived intervention AR as lasting longer and re-
ported lower satisfaction with intervention AR.

CONCLUSIONS: Medicine teams can adopt a standardized,
patient-centered, time-saving rounding model that leads to
increased patient satisfaction with AR and the perception that
patients are more cared for by their medicine team. Journal
of Hospital Medicine 2017;12:143-149. © 2017 Society of
Hospital Medicine

Patient experience has recently received heightened at-
tention given evidence supporting an association between
patient experience and quality of care,' and the coupling of
patient satisfaction to reimbursement rates for Medicare pa-
tients.” Patient experience is often assessed through surveys
of patient satisfaction, which correlates with patient percep-
tions of nurse and physician communication.’ Teaching hos-
pitals introduce variables that may impact communication,
including the involvement of multiple levels of care provid-
ers and competing patient care vs. educational priorities.
Patients admitted to teaching services express decreased sat-
isfaction with coordination and overall care compared with
patients on nonteaching services.*

Clinical supervision of trainees on teaching services is pri-
marily achieved through attending rounds (AR), where pa-
tients’ clinical presentations and management are discussed

*Address for correspondence and reprint requests: Bradley Monash, MD,
533 Parnassus Avenue, Box 0131, San Francisco, CA 94143; Telephone: 415-
476-5928; Fax, 415-502-1963; E-mail: bradley.monash@ucsf.edu

Additional Supporting Information may be found in the online version of this
article.

Received: June 29, 2016; Revised: September 12, 2016; Accepted: Septem-
ber 25, 2016
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with an attending physician. Poor communication during
AR may negatively affect the patient experience through
inefficient care coordination among the inter-profession-
al care team or through implementation of interventions
without patients’ knowledge or input.!! Although patient
engagement in rounds has been associated with higher pa-
tient satisfaction with rounds,'”!” AR and case presenta-
tions often occur at a distance from the patient’s bedside.?*?!
Furthermore, AR vary in the time allotted per patient and
the extent of participation of nurses and other allied health
professionals. Standardized bedside rounding processes have
been shown to improve efficiency, decrease daily resident
work hours,? and improve nurse-physician teamwork.”
Despite these benefits, recent prospective studies of bed-
side AR interventions have not improved patient satis-
faction with rounds. One involved the implementation of
interprofessional patient-centered bedside rounds on a non-
teaching service,”* while the other evaluated the impact of
integrating athletic principles into multidisciplinary work
rounds.”” Work at our institution had sought to develop AR
practice recommendations to foster an optimal patient expe-
rience, while maintaining provider workflow efficiency, fa-
cilitating interdisciplinary communication, and advancing
trainee education.?® Using these AR recommendations, we
conducted a prospective randomized controlled trial to eval-
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uate the impact of implementing a standardized bedside AR
model on patient satisfaction with rounds. We also assessed
attending physician and trainee satisfaction with rounds,
and perceived and actual AR duration.

METHODS

Setting and Participants

This trial was conducted on the internal medicine teaching
service of the University of California San Francisco Medi-
cal Center from September 3, 2013 to November 27, 2013.
The service is comprised of 8 teams, with a total average
daily census of 80 to 90 patients. Teams are comprised of
an attending physician, a senior resident (in the second or
third year of residency training), 2 interns, and a third- and/
or fourth-year medical student.

This trial, which was approved by the University of Cal-
ifornia, San Francisco Committee on Human Research
(UCSF CHR) and was registered with ClinicalTrials.gov
(NCTO01931553), was classified under Quality Improvement

and did not require informed consent of patients or providers.

Intervention Description

We conducted a cluster randomized trial to evaluate the im-
pact of a bundled set of 5 AR practice recommendations,
adapted from published work,?® on patient experience, as
well as on attending and trainee satisfaction: 1) huddling
to establish the rounding schedule and priorities; 2) con-
ducting bedside rounds; 3) integrating bedside nurses; 4)
completing real-time order entry using bedside computers;
5) updating the whiteboard in each patient’s room with care
plan information.

At the beginning of each month, study investigators (Na-
der Najafi and Bradley Monash) led a 1.5-hour workshop
to train attending physicians and trainees allocated to the
intervention arm on the recommended AR practices. Partic-
ipants also received informational handouts to be referenced
during AR. Attending physicians and trainees randomized
to the control arm continued usual rounding practices. Con-
trol teams were notified that there would be observers on
rounds but were not informed of the study aims.

Randomization and Team Assignments

The medicine service was divided into 2 arms, each com-
prised of 4 teams. Using a coin flip, Cluster 1 (Teams A, B,
C, and D) was randomized to the intervention, and Clus-
ter 2 (Teams E, E G, and H) was randomized to the con-
trol. This design was pragmatically chosen to ensure that 1
team from each arm would admit patients daily. Allocation
concealment of attending physicians and trainees was not
possible given the nature of the intervention. Patients were
blinded to study arm allocation.

MEASURES AND OUTCOMES

Adherence to Practice Recommendations

Thirty premedical students served as volunteer AR auditors.
Each auditor received orientation and training in data collec-

tion techniques during a single 2-hour workshop. The auditors,
blinded to study arm allocation, independently observed morn-
ing AR during weekdays and recorded the completion of the
following elements as a dichotomous (yes/no) outcome: pre-
rounds huddle, participation of nurse in AR, real-time order
entry, and whiteboard use. They recorded the duration of AR
per day for each team (minutes) and the rounding model for
each patient rounding encounter during AR (bedside, hallway,
or card flip).?> Bedside rounds were defined as presentation and
discussion of the patient care plan in the presence of the pa-
tient. Hallway rounds were defined as presentation and discus-
sion of the patient care plan partially outside the patient’s room
and partially in the presence of the patient. Card-flip rounds
were defined as presentation and discussion of the patient care
plan entirely outside of the patient’s room without the team
seeing the patient together. Two auditors simultaneously ob-
served a random subset of patient-rounding encounters to
evaluate inter-rater reliability, and the concordance between
auditor observations was good (Pearson correlation = 0.66).2

Patient-Related Outcomes

The primary outcome was patient satisfaction with AR, as-
sessed using a survey adapted from published work.!2142829
Patients were approached to complete the questionnaire
after they had experienced at least 1 AR. Patients were
excluded if they were non-English-speaking, unavailable
(eg, off the unit for testing or treatment), in isolation, or
had impaired mental status. For patients admitted multiple
times during the study period, only the first questionnaire
was used. Survey questions included patient involvement in
decision-making, quality of communication between patient
and medicine team, and the perception that the medicine
team cared about the patient. Patients were asked to state
their level of agreement with each item on a 5-point Likert
scale. We obtained data on patient demographics from ad-
ministrative datasets.

Healthcare Provider Outcomes

Attending physicians and trainees on service for at least
7 consecutive days were sent an electronic survey, adapt-
ed from published work.?>*® Questions assessed satisfaction
with AR, perceived value of bedside rounds, and extent of
patient and nursing involvement. Level of agreement with
each item was captured on a continuous scale; O = strongly
disagree to 100 = strongly agree, or from O (far too little) to
100 (far too much), with 50 equating to “about right.” At-
tending physicians and trainees were also asked to estimate
the average duration of AR (in minutes).

Statistical Analyses

Analyses were blinded to study arm allocation and followed

intention-to-treat principles. One attending physician

crossed over from intervention to control arm; patient sur-

veys associated with this attending (n = 4) were excluded to

avoid contamination. No trainees crossed over.
Demographic and clinical characteristics of patients who
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Allocation to Intervention Group
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Trainees n = 42 (68.9%) arms, n =4

FIG. 1. Study flow diagram of progress of clusters and individuals through the phases of the randomized trial

2Reasons for loss to follow-up include non-English-speaking, altered mental status, not available to complete survey.

completed the survey are reported (Appendix). To compare
patient satisfaction scores, we used a random-effects regres-
sion model to account for correlation among responses within
teams within randomized clusters, defining teams by attending
physician. As this correlation was negligible and not statisti-
cally significant, we did not adjust ordinary linear regression
models for clustering. Given observed differences in patient
characteristics, we adjusted for a number of covariates (eg, age,
gender, insurance payer, race, marital status, trial group arm).

We conducted simple linear regression for attending and
trainee satisfaction comparisons between arms, adjusting only
for trainee type (eg, resident, intern, and medical student).

We compared the frequency with which intervention and
control teams adhered to the 5 recommended AR practices
using chi-square tests. We used independent Student’s t tests
to compare total duration of AR by teams within each arm,
as well as mean time spent per patient.

This trial had a fixed number of arms (n = 2), each of
fixed size (n = 600), based on the average monthly inpatient
census on the medicine service. This fixed sample size, with
80% power and o = 0.05, will be able to detect a 0.16 differ-
ence in patient satisfaction scores between groups.

All analyses were conducted using SAS® version 9.4 (SAS
Institute, Cary, NC).

RESULTS
We observed 241 AR involving 1855 patient rounding en-
counters in the intervention arm and 264 AR involving

1903 patient rounding encounters in the control arm (re-
sponse rates shown in Figure 1). Intervention teams adopt-
ed each of the recommended AR practices at significantly
higher rates compared to control teams, with the largest dif-
ference occurring for AR occurring at the bedside (52.9% vs
5.4%; Figure 2). Teams in the intervention arm demonstrat-
ed highest adherence to the pre-rounds huddle (78.1%) and
lowest adherence to whiteboard use (29.9%).

Patient Satisfaction and Clinical Outcomes

Five hundred ninety-five patients were allocated to the in-
tervention arm and 605 were allocated to the control arm
(Figure 1). Mean age, gender, race, marital status, primary
language, and insurance provider did not differ between in-
tervention and control arms (Table 1). One hundred for-
ty-six (24.5%) and 141 (23.3%) patients completed surveys
in the intervention and control arms, respectively. Patients
who completed surveys in each arm were younger and more
likely to have commercial insurance (Appendix).

Patients in the intervention arm reported significant-
ly higher satisfaction with AR and felt more cared for by
their medicine team (Table 2). Patient-perceived quality of
communication and shared decision-making did not differ
between arms.

Actual and Perceived Duration of Attending Rounds
The intervention shortened the total duration of AR by 8
minutes on average (143 vs. 151 minutes, P = 0.052) and
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FIG. 2. Prevalence of recommended rounding practices in intervention and control patient encounters (all differences between intervention and control arms statisti-

cally significant [P < 0.01]).

TABLE 1. Hospitalized Patient Characteristics by
Intervention and Control Arms

Intervention Control
n =595 n =605 P value
n (%)
Mean age, y (SD) 59.5(18.9) 60.1(18.7) 0.59
Gender
Female 301 (50.6) 337 (55.7) 0.09
Race
Asian 122 (20.5) 117 (19.3) 0.85
Black or African American 100 (16.8) 95 (15.7)
White or Caucasian 270 (45.4) 284 (46.9)
Other 99 (16.6) 102 (16.9)
Unknown 4(0.7) 7(1.2)
Marital status
Married or Partnered 236 (39.7) 226 (37.3) 0.72
Single 241 (40.5) 241 (39.8)
Divorced or Separated 58 (9.7) 68 (11.3)
Widowed 58(9.7) 64 (10.6)
Unknown 2(0.3) 6(1.0)
Primary language
English 469 (78.8) 486 (80.3) 0.60
Spanish 30 (5.0) 24 (4.0)
Chinese 56 (9.4) 62 (10.3)
Other 40 (6.8) 33(5.4)
Primary insurance status
Medicare 301 (50.6) 319 (52.7) 0.55
Medicaid 149 (25.0) 130 (21.5)
Commercial 120 (20.2) 129 (21.3)
Health Maintenance
Organization 4(0.7) 2(0.3)
Self-pay/other 21 (3.5) 25(4.1)

NOTE: Abbreviation: SD, standard deviation.

the time spent per patient by 4 minutes on average (19 vs 23
minutes, P < 0.001). Despite this, trainees in the interven-
tion arm perceived AR to last longer (mean estimated time:

167 min vs. 152 min, P < 0.001).

Healthcare Provider Outcomes

We observed 79 attending physicians and trainees in the
intervention arm and 78 in the control arm, with survey
response rates shown in Figure 1. Attending physicians in
the intervention and the control arms reported high levels
of satisfaction with the quality of AR (Table 2). Attending
physicians in the intervention arm were more likely to re-
port an appropriate level of patient involvement and nurse
involvement.

Although trainees in the intervention and control arms
reported high levels of satisfaction with the quality of AR,
trainees in the intervention arm reported lower satisfaction
with AR compared with control arm trainees (Table 2).
Trainees in the intervention arm reported that AR involved
less autonomy, efficiency, and teaching. Trainees in the inter-
vention arm also scored patient involvement more towards
the “far too much” end of the scale compared with “about
right” in the control arm. However, trainees in the inter-
vention arm perceived nurse involvement closer to “about
right,” as opposed to “far too little” in the control arm.

CONCLUSION/DISCUSSION

Training internal medicine teams to adhere to 5 recom-
mended AR practices increased patient satisfaction with
AR and the perception that patients were more cared for
by their medicine team. Despite the intervention potential-
ly shortening the duration of AR, attending physicians and
trainees perceived AR to last longer, and trainee satisfaction
with AR decreased.

Teams in the intervention arm adhered to all recommend-
ed rounding practices at higher rates than the control teams.
Although intervention teams rounded at the bedside 53% of
the time, they were encouraged to bedside round only on pa-
tients who desired to participate in rounds, were not altered,
and for whom the clinical discussion was not too sensitive
to occur at the bedside. Of the recommended rounding be-
haviors, the lowest adherence was seen with whiteboard use.

A major component of the intervention was to move the

146 An Official Publication of the Society of Hospital Medicine

Journal of Hospital Medicine Vol 12 | No 3 | March 2017



Standardized Rounds and Patient Experience | Monash et al

TABLE 2. Patient, Attending, and Trainee Satisfaction by Randomized Arm

Patient Satisfaction Intervention (n = 146) Control (n = 141) P value
Adjusted Mean (SD)?
| am satisfied with morning rounds® 4.49 (0.73) 4.25(0.88) 0.011
There is good communication between the medicine team and me® 4.32 (0.68) 4.24(0.93) 0.390
My medicine team involved me in decisions, when appropriate® 4.24(0.71) 4.07 (1.00) 0.101
My medicine team cares about me” 4.54 (0.60) 4.36 (0.82) 0.031
Attending Physician Satisfaction Intervention (n=17)  Control (n = 14) P value
Overall I am satisfied with the quality of morning rounds during my time on service® 80.4 (9.03) 76.7 (9.82) 0.269
Time spent at the bedside was valuable® 80.0 (15.9) 85.4 (13.6) 0.303
| felt comfortable discussing patients” medical problems in front of patients® 72.7 (19.5) 65.7 (22.4) 0.345
Morning rounds were efficient 62.5 (21.6) 57.1(26.5) 0.522
| felt comfortable teaching trainees in front of patients® 70.6 (22.7) 71.4(16.9) 0.911
The amount of patient involvement during morning rounds was? 53.0 (9.48) 40.6 (7.58) 0.001
The amount of nursing involvement during morning rounds was? 44.6 (10.6) 35.7 (12.8) 0.032
Trainee Satisfaction Intervention (n =49)  Control (n = 41) P value
Overall | am satisfied with the quality of morning rounds during my time on this Moffitt ward rotation® 71.0(19.1) 78.3 (15.5) 0.046
Time spent at the bedside was valuable® 72.9 (19.5) 70.1(23.1) 0.572
| felt comfortable discussing patients” medical problems in front of patients® 60.5 (18.8) 65.0 (25.7) 0.336
Morning rounds were efficient 60.5 (23.8) 72.3(19.0) 0.008
Morning rounds reduced the workload for the rest of the day® 52.7 (21.1) 62.4 (18.3) 0.015
| had autonomy during rounds® 61.1(20.8) 70.5 (19.6) 0.024
The amount of patient involvement during morning rounds was? 56.9 (13.3) 49.7 (12.5) 0.004
The amount of teaching conducted during morning rounds was? 41.0(11.9 485 (11.6 0.003
The amount of nursing involvement during morning rounds was¢ 452 (9.71) 37.7(16.1) 0.006

aModel adjusted for age, gender, race, payor, marital status, and trial group arm

"Response options on a scale of 1 (strongly disagree) to 5 (strongly agree), with higher scores indicating higher levels of agreement with the statement.
“Response options on a scale of O (strongly disagree) to 100 (strongly agree), with higher scores indicating higher levels of agreement with the statement.

“9Response options were O (far too little) to 100 (far too much), with 50 as ‘about right.”

clinical presentation to the patient’s bedside. Most patients
prefer being included in rounds and partaking in trainee edu-
cation.!>1928293133 Patients may also perceive that more time
is spent with them during bedside case presentations,'***and
exposure to providers conferring on their care may enhance
patient confidence in the care being delivered."? Although
a recent study of patient-centered bedside rounding on a
nonteaching service did not result in increased patient satis-
faction,’* teaching services may offer more opportunities for
improvement in care coordination and communication.*

Other aspects of the intervention may have contributed
to increased patient satisfaction with AR. The pre-rounds
huddle may have helped teams prioritize which patients re-
quired more time or would benefit most from bedside rounds.
The involvement of nurses in AR may have bolstered com-
munication and team dynamics, enhancing the patient’s
perception of interprofessional collaboration. Real-time or-
der entry might have led to more efficient implementation
of the care plan, and whiteboard use may have helped to
keep patients abreast of the care plan.

Patients in the intervention arm felt more cared for by
their medicine teams but did not report improvements in
communication or in shared decision-making. Prior work

highlights that limited patient engagement, activation,
and shared decision-making may occur during AR.?*** Pa-
tient-physician communication during AR is challenged
by time pressures and competing priorities, including the
“need” for trainees to demonstrate their medical knowledge
and clinical skills. Efforts that encourage bedside rounding
should include communication training with respect to pa-
tient engagement and shared decision-making.

Attending physicians reported positive attitudes toward
bedside rounding, consistent with prior studies.!*?!’! How-
ever, trainees in the intervention arm expressed decreased
satisfaction with AR, estimating that AR took longer and
reporting too much patient involvement. Prior studies re-
flect similar bedside-rounding concerns, including perceived
workflow inefficiencies, infringement on teaching opportu-
nities, and time constraints.'>?** Trainees are under intense
time pressures to complete their work, attend educational
conferences, and leave the hospital to attend afternoon clin-
ic or to comply with duty-hour restrictions. Trainees value
succinctness,'>¥% so the perception that intervention AR
lasted longer likely contributed to trainee dissatisfaction.

Reduced trainee satisfaction with intervention AR may
have also stemmed from the perception of decreased auton-

An Official Publication of the Society of Hospital Medicine

Journal of Hospital Medicine Vol 12 | No 3 | March 2017 147



Monash et al | Standardized Rounds and Patient Experience

omy and less teaching, both valued by trainees.’***3¢ The
intervention itself reduced trainee autonomy because usual
practice at our hospital involves residents deciding where
and how to round. Attending physician presence at the bed-
side during rounds may have further infringed on trainee au-
tonomy if the patient looked to the attending for answers,
or if the attending was seen as the AR leader. Attending
physicians may mitigate the risk of compromising trainee
autonomy by allowing the trainee to speak first, ensuring
the trainee is positioned closer to, and at eye level with, the
patient, and redirecting patient questions to the trainee as
appropriate. Optimizing trainee experience with bedside AR
requires preparation and training of attending physicians,
who may feel inadequately prepared to lead bedside rounds
and conduct bedside teaching.’” Faculty must learn how to
preserve team efficiency, create a safe, nonpunitive bedside
environment that fosters the trainee-patient relationship,
and ensure rounds remain educational.****%

The intervention reduced the average time spent on AR
and time spent per patient. Studies examining the relation-
ship between bedside rounding and duration of rounds have
yielded mixed results: some have demonstrated no effect of
bedside rounds on rounding time,?** while others report lon-
ger rounding times.’” The pre-rounds huddle and real-time
order writing may have enhanced workflow efficiency.

Our study has several limitations. These results reflect
the experience of a single large academic medical center
and may not be generalizable to other settings. Although
overall patient response to the survey was low and may not
be representative of the entire patient population, response
rates in the intervention and control arms were equivalent.
Non-English speaking patients may have preferences that
were not reflected in our survey results, and we did not oth-
erwise quantify individual reasons for survey noncomple-
tion. The presence of auditors on AR may have introduced
observer bias. There may have been crossover effect; howev-
er, observed prevalence of individual practices remained low
in the control arm. The 1.5-hour workshop may have inade-
quately equipped trainees with the complex skills required to
lead and participate in bedside rounding, and more training,
experience, and feedback may have yielded different results.
For instance, residents with more exposure to bedside round-
ing express greater appreciation of its role in education and
patient care.’® While adherence to some of the recommend-
ed practices remained low, we did not employ a full range
of change-management techniques. Instead, we opted for
a “low intensity” intervention (eg, single workshop, hand-
outs) that relied on voluntary adoption by medicine teams
and that we hoped other institutions could reproduce. Final-
ly, we did not assess the relative impact of individual round-
ing behaviors on the measured outcomes.

In conclusion, training medicine teams to adhere to a
standardized bedside AR model increased patient satisfac-
tion with rounds. Concomitant trainee dissatisfaction may
require further experience and training of attending physi-
cians and trainees to ensure successful adoption.
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All Together Now: Impact of a Regionalization and Bedside Rounding
Initiative on the Efficiency and Inclusiveness of Clinical Rounds
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BACKGROUND: Attending rounds at academic medical
centers are often disconnected from patients and team
members who are not physicians. Regionalization of care
teams may facilitate bedside rounding and more frequent in-
teractions among doctors, nurses, and patients.

OBJECTIVE: We used time—motion analysis to investigate how
regionalization of medical teams and encouragement of bed-
side rounds affect participants on rounds and rounding time.

DESIGN AND SETTING: We used pre—post analysis to study
the effects of care redesign on teams’ daily rounds on a gen-
eral medicine service at an academic medical center.

PARTICIPANTS: Four general medical teams were evaluated
before the intervention and 5 teams afterward.

INTERVENTIONS: General medical teams were regionalized to
specific units, the admitting structure was changed to facilitate
regionalization, and teams were encouraged to round bedside.

MEASUREMENTS: Primary outcomes included proportion
of time each team member was present on rounds and pro-
portion of bedside rounding time. Secondary outcomes in-
cluded round duration and non-patient time during rounds.

RESULTS: Proportion of time the nurse was present on
rounds increased from 24.1% to 67.8% (P < 0.001), and pro-
portion of total bedside rounding time increased from 39.9%
to 55.8% (P < 0.001). Mean total rounding time decreased
from 3.0 hours to 2.4 hours (P = 0.01), despite a higher pa-
tient census.

CONCLUSIONS: Creating regionalized care teams and en-
couraging interdisciplinary bedside rounds increased the
proportion of bedside rounding time and the presence of
nurses on rounds while decreasing total rounding time. Jour-
nal of Hospital Medicine 2017;12:150-156. © 2017 Society
of Hospital Medicine

Attending rounds at academic medical centers are often dis-
connected from patients and non-physician care team mem-
bers. Time spent bedside is consistently less than one third of
total rounding time, with observational studies reporting a
range of 9% to 33% over the past several decades.!® Rounds
are often conducted outside patient rooms, denying patients,
families, and nurses the opportunity to participate and offer
valuable insights. Lack of bedside rounds thus limits patient
and family engagement, patient input into the care plan,
teaching of the physical examination, and communication
and collaboration with nurses. In one study, physicians and
nurses on rounds engaged in interprofessional communica-
tion in only 12% of patient cases.! Studies have found inter-
disciplinary bedside rounds have several benefits, including
subjectively improved communication and teamwork be-
tween physicians and nurses; increased patient satisfaction,
including feeling more cared for by the medical team; and
decreased length of stay and costs of care.!°

However, there are many barriers to conducting interdis-
ciplinary bedside rounds at large academic medical centers.

*Address for correspondence and reprint requests: Robert Boxer, MD, PhD,
Brigham and Women'’s Hospital, 75 Francis St, PBB-B 412, Boston, MA 02115;
Telephone: 617-278-0055; Fax: 617-278-6906; E-mail: rboxer@partners.org
Received: May 16, 2016; Revised: August 16, 2016; Accepted: September
11,2016

2017 Society of Hospital Medicine DOI 10.12788/jhm.2596

Patients cared for by a single medical team are often geo-
graphically dispersed to several nursing units, and nurses are
unable to predict when physicians will round on their pa-
tients. This situation limits nursing involvement on rounds
and keeps doctors and nurses isolated from each other.? Re-
gionalization of care teams reduces this fragmentation by
facilitating more interaction among doctors, patients, fami-
lies, and nursing staff.

There are few data on how regionalized patients and in-
terdisciplinary bedside rounds affect rounding time and the
nature of rounds. This information is needed to understand
how these structural changes mediate their effects, whether
other steps are required to optimize outcomes, and how to
maximize efficiency. We used time-motion analysis (TMA)
to investigate how regionalization of medical teams, encour-
agement of bedside rounding, and systematic inclusion of
nurses on ward rounds affect amount of time spent with pa-
tients, nursing presence on rounds, and total rounding time.

METHODS

Setting

This prospective interventional study, approved by the
Institutional Review Board of Partners HealthCare, was
conducted on the general medical wards at Brigham and
Women'’s Hospital, an academic 793-bed tertiary-care cen-
ter in Boston, Massachusetts. Housestaff teams consist of 1
attending, 1 resident, and 2 interns with or without a med-
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ical student. Before June 20, 2013, daily rounds on medical
inpatients were conducted largely on the patient unit but
outside patient rooms. After completing most of a round-
ing discussion outside a patient’s room, the team might walk
in to examine or speak with the patient. A typical medical
team had patients dispersed over 7 medical units on average,
and over as many as 13. As nurses were unit based, they did
not consistently participate in rounds.

Intervention

In June 2013, as part of a general medical service care rede-
sign initiative, the general medical teams were regionalized
to specific inpatient units. The goal was to have teams admit
patients predominantly to the team’s designated unit and to
have all patients on a unit be cared for by the unit’s assigned
team as often as possible, with an 85% goal for both. To-
ward those ends, the admitting structure was changed from
a traditional 4-day call cycle to daily admitting for all teams,
based on each unit’s bed availability.!'!

Teams were also expected to conduct rounds with nurses,
and a system for facilitating these rounds was established.
As physician and nurse care teams were now geographical-
ly co-located, it became possible for residents and nurses to
check a rounding sheet for the planned patient rounding or-
der, which had been set by the resident and nurse-in-charge
before rounds. No more than about 5 minutes was needed to
prepare each day’s order. The rounding sheet prioritized sick
patients, newly admitted patients, and planned morning dis-
charges, but patients were also always grouped by nurse. For
example, the physician team rounded with the first nurse on
all 3 of a nurse’s patients, and then proceeded to the next
group of 3 patients with the next nurse, until all patients
were seen.

Teams were encouraged to conduct patient- and fami-
ly-centered rounds exclusively at bedside, except when bed-
side rounding was thought to be detrimental to a patient (eg,
one with delirium). After an intern’s bedside presentation,
which included a brief summary and details about overnight
events and vital signs, the concerns of the patient, family,
and nurse were shared, a focused physical examination per-
formed, relevant data (eg, laboratory test results and imaging
studies) reviewed, and the day’s plan formulated. The entire
team, including the attending, was expected to have read
new patients’ admission notes before rounds. Bedside rounds
could thus be focused more on patient assessment and pa-
tient/family engagement and less on data transfer.

Several actions were taken to facilitate these changes.
Residents, attendings, nurses, and other interdisciplinary
team members participated in a series of focus groups and
conferences to define workflows and share best practices for
patient- and family-centered bedside rounds. Tips on bed-
side rounding were included in a general medicine rotation
guidebook made available to residents and attendings. At
the beginning of each post-intervention general medicine
rotation, attendings and residents attended brief orientation
sessions to review the new daily schedule, have interdisci-

Time-Motion Analysis of Morning Rounds | Huang et al

plinary huddles, and share expectations for patient- and fam-
ily-centered bedside rounds. On the general medicine units,
new medical directors were hired to partner with existing
nursing directors to support adoption of the workflows. Last,
an interdisciplinary leadership team was formed to support
the care redesign efforts. This team started meeting every 2
weeks.

Study Design

We used a pre—post analysis to study the effects of care re-
design. Analysis was performed at the same time of year for
2 consecutive years to control for the stage of training and
experience of the housestaff. TMA was performed by trained
medical students using computer tablets linked to a custom-
ized Microsoft Access database form (Redmond, Washing-
ton). The form and the database were designed with specific
buttons that, when pressed, recorded the time of particular
events, such as the coming and going of each participant,
the location of rounds, and the beginning and the end of
rounding encounters with a patient. One research assistant
using an Access entry form was able to dynamically track
all events in real time, as they occurred. We collected data
on 4 teams at baseline and 5 teams after the intervention.
Each of the 4 baseline teams was followed for 4 consecutive
weekdays—16 rounds total, April-June 2013—to capture
the 4-day call cycle. Each of the 5 post-intervention teams
was followed for 5 consecutive weekdays—25 rounds total,
April-June 2014—to capture the 5-day cycle. (Because of
technical difficulties, data from 1 rounding session were not
captured.) For inclusion in the statistical analyses, TMA cap-
tured 166 on-service patients before the intervention and 304
afterward. Off-service patients, those with an attending other
than the team attending, were excluded because their rounds
were conducted separately.

We examined 2 primary outcomes, the proportion of time
each clinical team member was present on rounds and the
proportion of bedside rounding time. Secondary outcomes
were round duration, rounding time per patient, and total
non-patient time per rounding session (total rounding time
minus total patient time).

Statistical Analysis

TMA data were organized in an Access database and an-
alyzed with SAS Version 9.3 (SAS Institute, Cary, North
Carolina). We analyzed the data by round session as well as
by patient.

Data are presented as means with standard deviations, me-
dians with interquartile ranges, and proportions, as appropri-
ate. For analyses by round session, we used unadjusted linear
regression; for patient-level analyses, we used general estimat-
ing equations to adjust for clustering of patients within each
session; for nurse presence during any part of a round by pa-
tient, we used a y’ test. Total non-patient time per round
session was compared with use of patient-clustered general
estimating equations using a v distribution to account for the
non-normality of the data.
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TABLE 1. Demographics of Patients on General Medical Service Before and After Implementation of Data

Collection
Before Implementation After Implementation
(Apri—June 2013) (Apri-June 2014)

Characteristic N =820 N =780 P
Mean (SD) age, y 58.8 (19.7) 58.7 (20.1) 0.89
Median (IQR) length of stay, d 4(2,6) 42,7 0.24
Mean (SD) Elixhauser comorbidity score 8.1(8.7) 8.2(8.9) 0.84
Female, n (%) 457 (55.7%) 435 (55.8%) >0.99
Race/ethnicity, n (%) 0.92

White 524 (64%) 494 (63%)

Black 179 (22%) 163 (21%)

Hispanic/Latino 68 (8%) 73 (9%)

Other 25 (3%) 27 (3%)

Declined/unavailable 24 (3%) 23 (3%)
Language, n (%) 0.25

English 754 (92%) 704 (90%)

Other 66 (8%) 76 (10%)
Admission source, n (%) 0.049

Other facility 206 (25%) 190 (24%)

Home 561 (68%) 560 (72%)

Clinic 53 (6%) 30 (4%)
Marital status 0.81

Married or living as married 299 (37%) 273 (35%)

Divorced, separated, or widowed 197 (24%) 187 (24%)

Single, never married 316 (39%) 311 (40%)

NOTE: Abbreviations: IQR, interquartile range; SD, standard deviation.

RESULTS

Patient and Care Team Characteristics

Over the first year of the initiative, 85% of a team’s patients
were on their assigned unit, and 87% of a unit’s patients were
with the assigned team. Census numbers were 10.4 patients
per general medicine team in April-June 2013 and 12.7 pa-
tients per team in April-June 2014, a 22% increase after care
redesign. There were no statistically significant differences
in patient characteristics, including age, sex, race, language,
admission source, and comorbidity measure (Elixhauser
score), between the pre-intervention and post-intervention
study periods, except for a slightly higher proportion of pa-
tients admitted from home and fewer patients admitted di-
rectly from clinic (Table 1).

Primary Outcomes

Mean proportion of time the nurse was present on rounds
per round session increased significantly (P < 0.001), from
24.1% to 67.8% (Figure 1A, Table 2). For individual pa-
tient encounters, the increased overall nursing presence was
attributable to having more nurses on rounds and having
nurses present for a larger proportion of individual round-
ing encounters (Figure 1B, Table 2). Nurses were present for
at least some part of rounds for 53% of patients before the
intervention and 93% afterward (P < 0.001). Mean propor-
tion of round time by each of the 2 interns on each team
decreased from 59.6% to 49.6% (P = 0.007).

Total bedside rounding time increased significantly (P <

0.001), from 39.9% before the intervention to 55.8% after-
ward (Table 2). Meanwhile, percentage of rounding time
spent on the unit but outside patient rooms decreased sig-
nificantly (P = 0.004), from 55.2% to 42.2%, as did round-
ing time on a unit completely different from the patient’s
(4.9% before intervention, 2.0% afterward; P = 0.03).
Again, patient-level results were similar (Figure 2, Table 2),
but the decreased time spent on the unit, outside the patient
rooms, was not significant.

Secondary Outcomes

Total rounding time decreased significantly, from a mean of
182 minutes (3.0 hours) at baseline to a mean of 146 min-
utes (2.4 hours) after the intervention, despite the higher
post-intervention census. (When adjusted for patient cen-
sus, the difference increased from 35.5 to 53.8 minutes; Ta-
ble 2.) Mean rounding time per patient decreased signifi-
cantly, from 14.7 minutes at baseline to 10.5 minutes after
the intervention. For newly admitted patients, mean round-
ing time per patient decreased from 30.0 minutes before
implementation to 16.3 minutes afterward. Mean rounding
time also decreased, though much less, for subsequent-day
patients (Table 2). For both new and existing patients, the
decrease in rounding time largely was a reduction in time
spent rounding outside patient rooms, with minimal impact
on bedside time (Table 2). Mean time nurses were present
during a patient’s rounds increased significantly, from 4.5 to
8.0 minutes (Table 2). Total nurse rounding time increased
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from 45.1 minutes per session to 98.8 min-
utes. Rounding time not related to patient
discussion or evaluation decreased from
22.7 minutes per session to 13.3 minutes

(P =10.003).

DISCUSSION

TMA of our care redesign initiative showed
that this multipronged intervention, which
included team regionalization, encourage-
ment of bedside rounding with nurses, call
structure changes, and attendings’ reading of
admission notes before rounds, resulted in an
increased proportion of rounding time spent
with patients and an increased proportion
of time nurses were present on rounds. Sec-
ondarily, round duration decreased even as
patient census increased.

Regionalized teams have been found to im-
prove interdisciplinary communication.! The
present study elaborates on that finding by
demonstrating a dramatic increase in nursing
presence on rounds, likely resulting from the
unit’s use of rounding schedules and nurses’ pri-
oritization of rounding orders, both of which
were made possible by geographic co-local-
ization. Other research has noted that one of
the most significant barriers to interdisciplin-
ary rounds is difficulty coordinating the start
times of physician/nurse bedside rounding en-
counters. The system we have studied direct-
ly addresses this difficulty.” Of note, nursing
presence on rounds is necessary but not suffi-
cient for true physician—nurse collaboration
and effective communication,' as reflected in
a separate study of the intervention showing
no significant difference in the concordance of
the patient care plan between nurses and phy-
sicians before and after regionalization.'> Addi-
tional interventions may be needed to ensure
that communication during bedside rounds is
effective.

Our regionalized teams spent a signifi-
cantly higher proportion of rounding time
bedside, likely because of a cultural shift in
expectations and the increased convenience
of seeing patients on the team’s unit. Never-
theless, bedside time was not 100%. Structur-
al barriers (eg, patients off-unit for dialysis)
and cultural barriers likely contributed to the
less than full adoption of bedside rounding.
As described previously, cultural barriers to
bedside rounding include trainees’ anxiety
about being questioned in front of patients,
the desire to freely exchange academic ideas
in a conference room, and attendings’ doubts
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FIG. 1. Staff presence on rounds. (A) Proportion of time each care team member was present on

rounds before and after intervention. Symbols indicate statistically significant differences (*P < 0.01; *P
< 0.001) before and after intervention for intern and nurse. NOTE: Abbreviations: OT, occupational ther-
apist; PT, physical therapist; SW, social worker. (B) Percentage of time nurse was present on rounds by
individual patient before and after intervention. Each unit on x-axis represents patient’s rounding time,
with shaded vertical column denoting percentage of time nurse was present for that patient’s rounds.

For example, during pre-intervention period, nurse was present for 100% of rounds for 1 patient, for

more than 80% of rounds for about 10 of 166 patients, and for no rounds for about half of all patients.
In contrast, during post-intervention period, nurse was present for 100% of rounds for about 60 of 304

patients, for more than 80% of rounds for about 160 patients, and for no rounds for 50 patients.
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TABLE 2. Primary and Secondary Outcomes

Before Implementation, mean

After Implementation,

Adjusted Difference

Outcome (SD) mean (SD) (95% Cly2 P
Analysis by rounding session N=16 N=25
Proportion of time nurse present on rounds 24.1% (10.8%) 67.8% (13.0%) 43.8% (36.2% to 51.3%) <0.001
Proportion of time rounding bedside 39.9% (10.4%) 55.8% (14.8%) 15.9% (7.2% to 24.5%) <0.001
Total rounding time, min 182 (63.2) 146 (30.0) 53.8 (27.6 t0 80.0)° <0.001
Total nurse rounding time, min 451 (26.1) 98.8 (25.3) 53.7 (36.9 to 70.4) <0.001
Analysis by patient N =166 N =304
Proportion of time nurse present on rounds 22.5% (29.4%) 74.4% (33.7%) 52.0% (44.4% t0 59.5%) <0.001
Proportion of time rounding bedside 41.4% (27.6%) 53.2% (37.0%) 11.9% (2.0% to 21.8%) 0.02
Total rounding time per patient, min 147 (11.2) 10.5(6.4) 41(25105.8) <0.001
New admissions 30.0(10.7) 16.3 (7.4) 13.8(9.51018.1) <0.001
Subsequent-day patients 11.9(8.8) 9.3(5.4) 26(1.1t04.1) <0.001
Rounding time per patient by location, min
New admissions—bedside 12.2 (6.9 11.7 (5.4) 0.5(-2.2103.3) 0.71
New admissions—outside room 17.0(8.6) 5.6 (6.1) 11.4(6.91015.9) <0.001
Subsequent-day patients—bedside 6.4 (4.2) 6.8 (4.1) —04(-19t01.1) 0.62
Subsequent-day patients—outside room 7.0(6.2) 4.2 (3.9 28(1.2t04.4) <0.001
Total nurse rounding time per patient, min 45(2.5) 8.0 (2.3 36((.0t05.1) <0.001

aFor analyses by patient, clustered by patient within each rounding session.
"Adjusted for number of patients.
NOTE: Abbreviations: Cl, confidence interval; SD, standard deviation.

about their bedside teaching ability."”!* Bedside rounds pro-
vide an important opportunity to apply the principles of
patient- and family-centered care, including promotion of
dignity and respect, information sharing, and collaboration.
Thus, overcoming the concerns of housestaff and attendings
and helping them feel prepared for bedside rounds can ben-
efit the patient experience. More attention should be given
to these practices as these types of interventions are imple-
mented at Brigham and Women’s Hospital and elsewhere.">1®

Another primary concern about interdisciplinary bedside
rounding is the perception that it takes more time.’ There-
fore, it was important for us to measure round duration as
a balancing measure to be considered for our intervention.
Fortunately, we found round duration decreased with region-
alization and encouragement of bedside rounding. This de-
crease was driven largely by a significant decrease in mean
rounding time per new patient, which may be attributable
at least in part to setting expectations that attendings and
residents will read admission notes before rounds and that
interns will summarize rather than recount information from
admission notes. However, we also found rounding time de-
creases for subsequent-day patients, suggesting an underly-
ing time savings. Spending a larger proportion of time bed-
side may therefore result in more efficient rounds. Bedside
presentations can reduce redundancies, such as discussing
a patient’s case outside his or her room and subsequently
walking in and going over much of the same information
with the patient. Our model de-emphasizes data transfer in
favor of discussion of care plans. There was also a decrease
in non-patient time, likely reflecting reduced transit time for
regionalized teams. This decrease aligns with a recent find-
ing that bedside rounding was at least as efficient as round-
ing outside the room.!¢

Of note, though a larger percentage of time was spent
bedside after implementation of the care redesign, the ab-
solute amount of bedside time did not change significantly.
Our data showed that, even with shorter rounds, the same
amount of absolute time can be spent bedside, face to face
with the patient, by increasing the proportion of bedside
rounding time. In other words, teams on average did not
spend more time with patients, though the content and the
structure of those encounters may have changed. This find-
ing may be attributable to eliminating redundancy, forgoing
the outside-the-room discussion, and thus the largest time
reductions were realized there. In addition, teams incom-
pletely adopted beside rounds, as reflected in the data. We
expect that, with more complete adoption, an even larger
proportion of time will be spent bedside, and absolute time
bedside might increase as a result.

An unexpected result of the care redesign was that in-
terns’ proportion of rounding time decreased after the inter-
vention. This decrease most likely is attributable to interns’
being less likely to participate in rounds for a co-intern’s
patient, and to their staying outside that patient’s room to
give themselves more time to advance the care of their own
patients. Before the intervention, when more rounding time
was spent outside patient rooms, interns were more likely to
join rounds for their co-intern’s patients because they could
easily break away, as needed, to continue care of their own
patients. The resident is now encouraged to use the morn-
ing huddle to identify which patients likely have the most
educational value, and both interns are expected to join the
bedside rounds for these patients.

This study had a few limitations. First, the pre—post design
made it difficult to exclude the possibility that other tem-
poral changes may have affected outcomes, though we did
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account for time-of-year effects by aligning
our data-collection phases. In addition, the Pre
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use their presentations to summarize rather
than recount information. In addition, in the
post-intervention period, we did not include
time spent preparing rounding orders; as al-
ready noted, however, preparation took only
5 minutes per day. Also, we did not analyze
the content or the quality of the discussion on
rounds, but simply recorded who was present
where and when. Regarding the effect of the intervention
on patient care, results were mixed. As reported in 2016, we
saw no difference in frequency of adverse events with this
intervention.!? However, a more sensitive measure of adverse
events—used in a study on handoffs—showed our regional-
ization efforts had an additive effect on reducing overnight
adverse events.!

Researchers should now focus on the effects of care re-
design on clinical outcomes, interdisciplinary care team
communication, patient engagement and satisfaction, pro-
vider opinions of communication, workflow, patient care,
and housestaff education. Our methodology can be used as
a model to link structure, process, and outcome related to
rounds and thereby better understand how best to optimize
patient care and efficiency. Additional studies are needed to
analyze the content of rounds and their association with pa-
tient and educational outcomes. Last, it will be important to
conduct a study to see if the effects we have identified can be
sustained. Such a study is already under way.

FIG. 2. Location of rounds. Each unit on x-axis represents individual patient’s rounding time. Different
shades show rounding time spent bedside, on patient’s unit, or off unit. For example, during pre-
intervention period, fewer than 20 of 166 patients had more than 80% of rounding time bedside,

and about 30 had no rounding time bedside (half of these had rounding time off unit). During post-
intervention period, about 100 of 304 patients had more than 80% of rounding time bedside, and

fewer had rounding time off unit.

In conclusion, creating regionalized care teams and en-
couraging focused bedside rounds increased the proportion
of bedside time and the presence of nurses on rounds. Rounds
were shorter despite higher patient census. TMA revealed
that regionalized care teams and bedside rounding at a large
academic hospital are feasible, and are useful in establishing
the necessary structures for increasing physician—nurse and
provider—patient interactions.
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Condition Help: A Patient- and Family-Initiated Rapid Response System
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BACKGROUND: Rapid response teams (RRTs) help in deliv-
ering safe, timely care. Typically they are activated by clini-
cians using specific parameters. Allowing patients and fam-
ilies to activate RRTs is a novel intervention. The University
of Pittsburgh Medical Center developed and implemented
a patient- and family-initiated rapid response system called
Condition Help (CH).

METHODS: When the CH system is activated, a patient care
liaison or an on-duty administrator meets bedside with the
unit charge nurse to address the patient’s concerns. In this
study, we collected demographic data, call reasons, call
designations (safety or nonsafety), and outcome information
for all CH calls made during the period January 2012 through
June 2015.

RESULTS: Two hundred forty patients/family members made
367 CH calls during the study period. Most calls were made
by patients (76.8%) rather than family members (21.8%). Of
the 240 patients, 43 (18%) made multiple calls; their calls ac-
counted for 46.3% of all calls (170/367). Inadequate pain con-
trol was the reason for the call in most cases (48.2%), followed
by dissatisfaction with staff (12.5%). The majority of calls
involved nonsafety issues (83.4%) rather than safety issues
(11.4%). In 41.4% of cases, a change in care was made.

CONCLUSION: Patient- and family-initiated RRTs are de-
signed to engage patients and families in providing safer care.
In the CH system, safety issues are identified, but the majority
of calls involve nonsafety issues. Journal of Hospital Medl-
cine 2017;12:157-161. © 2017 Society of Hospital Medicine

In recent years, rapid response teams (RRTs) have been wide-
ly implemented to improve patient safety and quality of care.
RRTs traditionally are activated by providers to address a
clinically deteriorating patient; trained nurses, respiratory care
specialists, and physicians are brought bedside to assist in tri-
age and management. After the Joint Commission' endorsed
patient engagement as a strategy for enhancing patient safety,
new initiatives were developed to meet the challenge. Pro-
grams designed to enhance patient engagement have taken a
variety of forms, including educational campaigns encourag-
ing patients to report adverse events, requests for handwash-
ing by providers, and the institution of patient- and fami-
ly-activated RRTs.? Patient involvement is viewed favorably
and has been shown to increase patients’ perception of health
care quality.’ Although these initiatives are presumed helpful
in encouraging communication, there is limited evidence that
more communication leads to safety improvements. Despite the
increasing prevalence of patient-activated RRTs in the United
States, they have gone largely unevaluated in the adult popu-
lation, and their efficacy remains unclear.

CONDITION HELP
Condition Help (CH) is a patient- and family-initiated
RRT designed to prevent medical errors and communication
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problems and improve patient safety. Patients and families
are encouraged to call the CH hotline if they believe that
there has been a breakdown in care or that their health is in
imminent danger. This RRT was inspired by the case of Josie
King, an 18-month-old girl who died of preventable caus-
es at a large children’s hospital.* After her daughter’s death,
Sorrel King started the Josie King Foundation, an organiza-
tion committed to preventing medical errors and creating
a culture of patient safety. With the support of this founda-
tion, CH was launched in 2005 at the Children’s Hospital
of Pittsburgh at the University of Pittsburgh Medical Cen-
ter (UPMC). Later it was implemented at the UPMC adult
tertiary-care center, and now it is available in all UPMC
facilities.

On admission, patients receive a brochure that details the
purpose of CH and provides examples of when and how to
call the CH hotline. In this brochure, patients are instructed
to call CH in 3 situations: “1) There is an emergency and
you cannot get the attention of hospital staff, 2) You see a
change in the patient’s condition and the health care team
is not recognizing the concern, or 3) There is breakdown in
how care is given or uncertainty over what needs to be done.”
These instructions are printed on bulletins placed in eleva-
tors and hallways throughout the hospital. Patients and fam-
ilies may activate the system at any time and can even do so
from home.

When a patient or family member calls the hotline, an
operator notifies the CH team. This team, which consists
of a patient care liaison (or an on-duty administrator) and
the unit charge nurse, convenes bedside to address the pa-
tient’s concern. The team was designed without a physician
to ensure that the primary team remains in charge of the
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care plan. CH is kept separate from our traditional RRT
and does not compete for resources (personnel, equipment,
time) with the RRT, which is designed to address a clinically
deteriorating patient.

In this article, we describe the characteristics of patients
for whom CH was activated at our adult hospital. We also de-
scribe reasons for calls, whether changes in care were imple-
mented, and outcomes, including traditional RRT activation,
transfer to intensive care unit (ICU), and inpatient mortality.
As CH was designed with patient safety as a goal, we tracked
2 types of calls, those involving safety issues and those in-
volving nonsafety issues.

METHODS

This study was approved by the quality improvement commit-
tee at the University of Pittsburgh and was considered exempt
from review by the university’s Institutional Review Board.

Our integrated health system consists of more than 20
hospitals serving a tristate region. UPMC Presbyterian and
UPMC Montefiore are adult tertiary-care referral hospitals
with more than 750 medical/surgical beds and 150 critical
care beds and more than 30,000 annual inpatient admis-
sions. These hospitals are physically connected and function
as a single large medical center. We reviewed all CH events
that occurred at this combined hospital during the period
January 2012 through June 2015. The dates coincided with
CH data acquisition.

CH was available 24 hours a day 7 days a week. A pa-
tient care liaison (or an on-duty administrator) and the unit
charge nurse responded to CH calls. Data from all calls in-
cluded date and time of call, day of week, primary service,
patient location, unique patient identifiers, call initiator
(patient or family), whether a call led to changes in care,
and primary reason for call. Each call reason was sorted into
1 of 10 categories: pain control, staff problem, lack of com-
munication between patient/family and care team, questions
about patient management, care delays, delays in a particu-
lar service, questions about discharge, administrative issues,
acute psychiatric needs, and unknown/other. In addition,
after a call, we reviewed all charts to determine if a safety
issue was involved; Dr. Eden and Dr. Bump independently
reviewed calls for safety issues and discussed any differences
until they reached consensus. We also recorded outcomes,
including activation of a traditional RRT or transfer to ICU
within 24 hours of CH call, inpatient mortality, and against
medical advice (AMA) discharges. Given that many calls
were made by patients who called more than once (during a
single admission or over multiple admissions), we also sorted
patients into one-time callers and repeat callers for compari-
son. Patient satisfaction data were unavailable for review.

Patient demographic data are presented as means, stan-
dard deviations, and percentages, and call characteristics as
percentages. Chi-square tests and ¢ tests were used for analy-
ses except for comparisons having few observations. For those,
Fisher exact test was used. All analyses were performed with

SAS Version 9.4 (SAS Institute, Cary, North Carolina).

RESULTS

From January 2012 through June 2015, 367 CH calls were
made, about 105 annually. During this period, there were
about 33,000 admissions, 800 combined grievances and
complaints, 170 AMA discharges, 155 cardiac arrests, 2300
traditional RRT activations, and 1200 inpatient deaths per
year. The 367 CH calls were made by 240 patients (Table
1). Of these 240 patients, 43 (18%) activated the CH team
with multiple calls; their calls accounted for (46.3%) of all
calls (170/367). The majority of calls were made by patients
(76.8%) rather than family members (21.8%). Mean (SD)
patient age was 45.8 (17.4) years. Mean (SD) number of ad-
missions per patient per year was 2.7 (3.5). More events were
activated for patients admitted to medical services (66%)
than surgical services (34%). Calls were evenly distributed
between time of day and day of week.

The most common reason for CH calls was inadequate
pain control (48.2%), followed by dissatisfaction with staff
(12.5%); the remaining calls were evenly distributed among
the other categories. The majority of calls involved nonsafe-
ty issues (83.4%) rather than safety issues (11.4%); in 5.2%
of calls, the distinction could not be made because of lack of
information (Table 2). In 152 (41.4%) of the 367 total calls,
a change in care or alteration in management was made. Of
these 152 calls, 99 (65.1%) involved distinct changes in the
care plan, such as medication changes, imaging or additional
testing, or consultation with other physicians; the other 53
calls (34.9%) involved additional patient counseling or non-
medical changes. Our traditional RRT was activated within
24 hours of CH in 19 cases (5.2%); of the 19 patients, 6 were
transferred to ICU. Seven patients (2.9%) died during admis-
sion. Twelve (3.3%) were discharged AMA. We compared
outcomes of patients who made safety-issue calls with those
of patients who made nonsafety-issue calls. The composite
outcome of RRT activation, ICU transfer, and mortality was
found for 6 (14.3%) of the 42 safety-issue calls and 15 (4.9%)
of the 306 nonsafety-issue calls (P = 0.0291).

The unexpected high rate of repeat calling prompted us
to compare the characteristics of one-time and repeat call-
ers. Repeat callers were younger: Mean age was 39.3 (12.8)
years for repeat callers and 47.2 (17.9) years for one-time
callers (P = 0.0012). Repeat callers had more admissions per
year: Mean (SD) number of admissions was 5.67 (5.4) for re-
peat callers and 2.09 (2.5) for one-time callers (P = 0.0001).
One-time and repeat callers did not differ with respect to
race or sex. Compared with one-time callers, repeat callers
were more often (P = 0.002) admitted to medical services
(74.7%) than surgical services (58.9%). For repeat callers, a
larger percentage of calls (P < 0.0001) were made by patients
(93.5%) rather than families (62.4%). Calls about pain were
more often (P < 0.0001) made by repeat callers (62.3%) than
one-time callers (36%), calls involving safety issues were less
often (P < 0.0001) made by repeat callers (5.9%) than one-
time callers (16.2%), and changes in care were made less
often (P < 0.0001) for repeat callers (32.9%) than one-time
callers (48.7%). Between-group differences in rates of RRT
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TABLE 1. Descriptors and Outcomes of Patients Who Called Condition Help

Callers
All One-Time Repeat
Descriptor/Outcome (N =240) (n=197) (n=43) pa
Total calls, n (%) 367 197 (63.7) 170 (46.3) —
Sex, n (%) 0.1658°
Male 91 (38) 79 (40) 12 (28)
Female 149 (62) 118 (60) 31(72)
Race, n (%) 0.4275
White 170 (70.9) 140 (71.1) 30 (69.8)
Black 62 (25.8) 49 (24.9) 13(30.2
Other 8(3.3) 8 (4) 0
Mean (SD) age, y 45.8 (17.4) 47.2 (17.9) 39.3(12.8) 0.0012¢
Mean (SD) admissions/y 2.72 (3.5 2.09 (2.5 5.67 (5.4) 0.0001¢
Callers, n (%) <0.0001°
Patient 282 (76.8) 123 (62.4) 159 (93.5)
Family 80 (21.8) 69 (35 11(6.5)
Unknown 5(1.4) 5(2.6) 0
Time of call, n (%)
Weekday 270 (73.6) 150 (76.1) 120 (70.6) 0.229°
Weekend 97 (26.4) 47 (23.9) 50 (29.4)
Daytime 183 (49.9) 88 (44.7) 95 (65.9) 0.032¢
Night 184 (50.1) 109 (55.3) 75 (44.1)
Admitting service, n (%) 0.002¢
Medicine 243 (66.2) 116 (58.9) 127 (74.7)
Surgery 124 (33.8) 81(41.1) 43(25.3)
Reason for call, n (%)
Pain 177 (48.2) 71 (36) 106 (62.4) <0.0001¢
Staff 46 (12.5) 26 (13.2) 20 (11.8)
Communication 22 (6) 16 (8.1) 6(3.5)
Management 26 (7.1) 17 (8.6) 9(5.3
Discharge 26 (7.1) 16 (8.1) 10 (5.9)
Timing or delays 16 (4.4) 12(6.1) 4(2.4)
Administrative 9(2.5) 7(3.6) 2(1.2)
Service 18 (4.9 16 (8.1) 2(1.2)
Psychiatric 13(3.5) 5(2.5) 8(4.7)
Other 3(0.8) 2(1) 1(0.6)
Unknown 10 9(4.6) 2(1.2)
Primary designation of call, n (%) <0.0001°
Safety 42 (11.4) 32(16.2 10 (5.9
Nonsafety 306 (83.4) 148 (75.1) 158 (92.9)
Unknown 19(5.2 17 (8.6) 2(1.2)
Change made, n (%) <0.0001°
Yes 152 (41.4) 96 (48.7) 56 (32.9)
No 188 (51.2) 77 (39.1) 111 (65.3)
Unknown 27 (7.4) 24 (12.2) 3(1.8)
Traditional rapid response call, n (%) 0.8150°
Yes 19(5.2) 11(5.6) 8(4.7)
No 348 (94.8) 186 (94.4) 162 (95.3)
Escalation to ICU, n (%) 0.6901°
Yes 6(1.6) 42 2(1.2)
No 361 (98.4) 193 (98) 168 (98.8)
Alive at discharge, n (%) 0.3573°
Yes 233(97.1) 190 (96.4) 43 (100)
No 7(2.9 7(3.6) 0(0)
AMA discharge, n (%) 1.0000°
Yes 12 3.3 6(3) 6 (3.5
No 355 (96.7) 191 (97) 164 (96.5)

P values for differences between one-time and repeat callers.

"By Fisher exact test because of small sample size in a few cells.

By 2-sided t test with unequal variance.
By 2 test.

NOTE: Abbreviations: AMA, against medical advice; ICU, intensive care unit; SD, standard deviation.
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TABLE 2. Examples of Condition Help Calls Attributed to Safety and Nonsafety Issues

Call

Designation Scenario Result

Safety Patient discharged by team felt poorly, developed fever, and called CH to contest Discharge canceled. Caller remained inpatient for infection work-up and
discharge. treatment.

Safety Patient with ventriculoperitoneal shunt was admitted for a fall. While inpatient, fell again ~ Patient underwent head imaging and shunt evaluation.
and developed headache, prompting CH call.

Safety Family member of critically ill ventilated patient called CH about communication issues. Teams and family met to discuss care plan.
Had received contradictory plans from different providers and requested clarification.

Safety Patient called CH to report mishandling of PICC by nurse. Noted that nurse did not use Case was discussed with charge nurse, who provided nursing education and
sterile technique during PICC maintenance and did not aspirate after administering changed nursing assignment.
alteplase to declog.

Safety Patient was admitted for tibial fracture and underwent surgery. Called CH for uncontrolled ~ Surgeon was called to patient’s bed to assess for compartment syndrome. Pain
pain after procedure. medication was increased.

Nonsafety Patient called CH to request change in diet from consistent-carbohydrate to regular. Diet was changed.

Nonsafety Patient with chronic abdominal pain and known drug-seeking behavior called CH to Primary physician discussed issue with patient and established care plan. Pain
request increase in pain medication. medication was not increased.

Nonsafety Patient upset about waiting 2 days for MRI. Team unable to expedite routine MRI.

Nonsafety Patient called CH because was concerned that parasites were eating her skin. Psychiatry was consulted for management.

Nonsafety Family member called CH when patient was transferred from ICU to step-down unit. Family member was educated about step-down unit staffing and was assured

Family was worried patient would receive inferior care, and wanted her to remain in ICU.

that transfer was appropriate.

NOTE: Abbreviations: CH, Condition Help; ICU, intensive care unit; MRI, magnetic resonance imaging; PICC, peripherally inserted central catheter.

activation, transfer to ICU, inpatient mortality, and AMA
discharges were not significant.

DISCUSSION

Patient- and family-activated RRTs provide unique oppor-
tunities for patient and family engagement during inpatient
hospital stays. Our study described the results obtained with
use of a well-established patient-activated RRT over sever-
al years, one of the longer observation periods reported in
the literature. We found that, with use of patient-activat-
ed RRTs, patient safety issues were identified, though these
were far outnumbered by nonsafety issues.

Almost half of all CH events were related to pain. Pain as
the primary driver for RRT activation may be attributable
to several factors, including degree of illness, poor commu-
nication about pain management expectations, positive re-
inforcement of narcotic-seeking behavior as a result of CH
activation, and high rate of opiate use in the catchment area.
A striking finding of our analysis was repeat calling; only 43
(18%) of the 240 callers were repeat callers, but they made
almost half of all the calls. In some cases, during a single
admission, multiple calls were made because the first had no
effect on care or management; more typically, though, mul-
tiple calls were made over several admissions. Repeat callers
were admitted more often per year, and they used hospital
services more. They should be further studied with a goal
of designing programs that better meet their needs and that
prospectively address expectations of pain control.

Our study was unique in describing several outcomes relat-
ed to CH events. We found that traditional RRTs were sel-
dom activated, level of care was seldom escalated, and mor-
tality was rare, though these outcomes occurred more often
for safety-issue calls than nonsafety-issue calls. We also found

that activation of CH teams often led to changes in medical
management, though we could not determine whether these
changes in care led to different patient outcomes.

Patient-initiated RRTs are described in a limited number
of pediatric and adult studies, all with findings differing from
ours. In the pediatric models, most calls were initiated by
family members, were less frequent, and tended to signal high-
er patient acuity.>® For example, in a pediatric RRT model,’
family members activated the RRT only twice within the
study year, but both calls resulted in ICU transfer. Most de-
scriptions of patient-activated RRTs in adult hospitals are
from pilot studies, which similarly identified infrequent RRT
calls but often did not identify call reasons or specific out-
comes.” A single-center study concluded that, after implemen-
tation of a mixed-model RRT®—a traditional practitioner-ac-
tivated RRT later enhanced with a patient/family activation
mechanism—non-ICU codes decreased, and there was a
statistically significant drop in hospital-wide mortality rates.
However, this RRT was patient-activated only 25 times over
2 years, and the specific outcomes of those events were not
described.

Other initiatives have been designed to enhance patient
care and communication. Purposeful rounding systems’ in-
volve hourly rounding by bedside nurses and daily rounding
by nurse leaders to improve timely patient care and provide
proactive service. Such systems ideally preempt calls in-
volving dissatisfaction and nonsafety issues. Although they
would reduce the number of patient-dissatisfaction calls
made in the CH system, they may not be any better than
the CH system is in its main purpose, identifying safety issues.
In addition, whether patient-activated RRTs or purposeful
rounding systems are better at addressing patient dissatisfac-
tion is unclear.
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This study had its limitations. First, like other studies, it
was a single-center observational study without a concurrent
control group. Second, because CH was first implemented 10
years ago, we could not compare patient outcomes or tradi-
tional RRT use before and after program initiation. Third,
our study cohort consisted of patients hospitalized at one ac-
ademic tertiary-care center in one region, and the hospital is
a training site for multiple residencies and fellowships. These
factors likely affect the generalizability of our data to small-
er or community-based centers. Fourth, some determinations
were subjective (eg, whether calls involved safety or nonsafety
issues). We tried to minimize bias by having 2 authors inde-
pendently review cases, but the process did not reflect pa-
tient experience or perspective. Fifth, our hospital adopted
its traditional RRT years before its CH system. The criteria
used by hospital personnel for traditional RRT activation
are designed to encourage staff to call for help at early signs
of patient deterioration. Consequently, traditional RRT ac-
tivations substantially outnumber CH calls. Whether this
resulted in fewer CH safety calls is unclear. Sixth, we did not
capture the financial implications of using CH teams.

Although patient-activated RRTs identified patient safety
issues, questions about the utility or necessity of these RRTs
remain. In our era of limited hospital resources, the case has
not been definitively made that these teams are practical,
based on patient outcomes, though other studies have found
improved patient satisfaction.” Most of the RRT calls in our
study involved patient dissatisfaction and communication
issues. CH may not be the ideal approach for managing these
issues, but it represents the last line of patient advocacy once
other systems have failed.

We think patient-activated RRTs have the potential to
effect patient engagement in safe care. Given the importance
of establishing a culture of patient safety and engagement, and
increased detection of safety-related events, CH remains ac-
tive throughout our hospital system. Newer iterations of CH
may benefit from stricter language in defining appropriate
occasions for calling RRTs, and from descriptions of other
resources for patient advocacy within the hospital. These
modifications could end up restricting RRT activations to
patient complaints and preserving CH resources for patients
with safety concerns. Our study lays the groundwork for oth-

A Patient- and Family-Initiated Rapid Response System | Eden et al

er institutions that are considering similar interventions.
Studies should now start evaluating how well patient- and
family-activated RRTs improve patient satisfaction, staff sat-
isfaction, and patient outcomes.

CONCLUSION

Patient- and family-activated RRTs were designed to engage
patients and families in safe care. Although CH detects pa-
tient safety issues, these are far outnumbered by nonsafety
issues. CH demonstrates a commitment to patient engage-
ment and a culture that emphasizes patient safety.
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BACKGROUND: Many hospitalized patients have at least 1
chronic disease that is not optimally controlled. The purpose
of this study was to explore inpatient provider attitudes about
chronic disease management and, in particular, barriers and
facilitators of chronic disease management in the hospital.

METHODS: We conducted a qualitative study of semi-struc-
tured interviews of 31 inpatient providers from an academic
medical center. We interviewed attending physicians, resi-
dent physicians, physician assistants, and nurse practi-
tioners from various specialties about attitudes, experiences
with, and barriers and facilitators towards chronic disease
management in the hospital. Qualitative data were analyzed
using constant comparative analysis.

RESULTS: Providers perceived that hospitalizations offer
an opportunity to improve chronic disease management, as
patients are evaluated by a new care team and observed in

a controlled environment. Providers perceived clinical ben-
efits to in-hospital chronic care, including improvements in
readmission and length of stay, but expressed concerns for
risks related to adverse events and distraction from the acute
problem. Barriers included provider lack of comfort with man-
aging chronic diseases, poor communication between inpa-
tient and outpatient providers, and hospital-system focus on
patient discharge. A strong relationship with the outpatient
provider and involvement of specialists were facilitators of in-
patient chronic disease management.

CONCLUSIONS: Providers perceived benefits to in-hospi-
tal chronic disease management for both processes of care
and clinical outcomes. Efforts to increase inpatient chronic
disease management will need to overcome barriers in mul-
tiple domains. Journal of Hospital Medicine 2017;12:162-
167. © 2017 Society of Hospital Medicine

Millions of individuals with chronic diseases are hospital-
ized annually in the United States. More than 90% of hos-
pitalized adults have at least 1 chronic disease,! and almost
half of Medicare beneficiaries in the hospital have 4 or more
chronic conditions.”? While many patients are admitted for
worsening of a single chronic disease, patients are hospital-
ized more commonly for other causes. For instance, although
acute heart failure is among the most frequent causes of hos-
pitalizations among older adults, three-fourths of hospital-
izations of patients with heart failure are for reasons other
than acute heart failure.?

When a patient with a chronic disease is hospitalized, the
inpatient provider must consider whether to actively or pas-
sively manage the chronic disease. Studies have suggested
that intervening in chronic diseases during hospitalizations
can lead to long-term improvement in treatment;*¢ for in-
stance, stroke patients who were started on antihypertensive
therapy at discharge were more likely to have their blood
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New York University School of Medicine, 227 E. 30th St., Room 648, New
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pressure controlled in the next year.” However, some authors
have argued that aggressive hypertension management by
inpatient providers may result in patient harm.” One case-
based survey suggested that hospitalists were mixed in their
interest in participating in chronic disease management in
the hospital.® This study found that providers were less likely
to participate in chronic disease management if it was un-
related to the reason for hospitalization.® However, to our
knowledge, no studies have broadly evaluated inpatient pro-
vider attitudes, motivating factors, or barriers to participa-
tion in chronic disease management.

The purpose of this study was to understand provider atti-
tudes towards chronic disease management for patients who
are hospitalized for other causes. We were particularly inter-
ested in perceptions of barriers and facilitators to delivery
of inpatient chronic disease management. Ultimately, such
findings can inform future interventions to improve inpa-
tient care of chronic disease.

METHODS

In this qualitative study, we conducted in-depth interviews
with providers to understand attitudes, barriers, and facilita-
tors towards inpatient management of chronic disease; this
study was part of a larger study to implement an electronic
health record-based clinical decision-support system inter-
vention to improve quality of care for hospitalized patients
with heart failure.
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We included providers who care for and can write medica-
tion orders for hospitalized adult patients at New York Uni-
versity (NYU) Langone Medical Center, an urban academic
medical center. As patients with chronic conditions are com-
monly hospitalized for many reasons, we sought to interview
providers from a range of clinical services without consider-
ation of factors such as frequency of caring for patients with
heart failure. We used a purposive sampling framework: we in-
vited participants to ensure a range of services, including med-
icine, surgery, and neurology, and provider types, including
attending physicians, resident physicians, nurse practitioners,
and physician assistants. Potential participants, therefore, in-
cluded all providers for adult hospitalized patients.

We identified potential participants through study team
members, referrals from department heads and prior inter-
viewees, and e-mails to department list serves. We did not
formally track declinations to being interviewed, although
we estimate them as fewer than 20% of providers directly
approached. While we focused on inpatient providers at
New York University Langone Medical Center, many of
the attending physicians and residents spend a portion of
their time at the Manhattan Veterans Affairs Hospital and
Bellevue Hospital, a safety-net city hospital; providers could
have outpatient responsibilities as well.

All participants provided verbal consent to participate.
The study was approved by the New York University In-
stitutional Review Board, which granted a waiver of docu-
mentation of consent. Participants received a $25 gift card
following the interview.

We used a semi-structured interview guide (Appendix) to
elicit in-depth accounts of provider attitudes, experiences
with, and barriers and facilitators towards chronic disease
management in the hospital. The interview began by ask-
ing about chronic disease in general and then asked more
specific questions about heart failure; we included respons-
es to both groups of questions in the current study. The in-
terview also included questions related to the clinical de-
cision-support system being developed as part of the larger
implementation study, although we do not report on these
results in the current study. The semi-structured interview
guide was informed by the consolidated framework for ad-
vancing implementation science (CFIR), which offers an
overarching typology for delineating factors that influence
guideline implementation;’ we also used CFIR constructs
in theme development. We conducted in-depth interviews
with providers.

A priori, we estimated 25 interviews would be sufficient to
include the purposive sample and achieve data saturation,™
which was reached after 31 interviews. Interviews were held
in person or by telephone, at the convenience of the subject.
All interviews were transcribed by a professional service.
Transcriptions were reviewed against recordings with any
mistakes corrected. Prior to each interview, we conducted a
brief demographic survey.

Qualitative data were analyzed using a constant compar-
ative analytic technique.!! The investigative team met af-

Chronic Disease Management in the Hospital | Blecker et al

TABLE 1. Provider Characteristics

Characteristic Total N = 31 N (%)
Clinical Service
Medicine 12 (39)
Surgery 12 (39)
Neurology 4(13)
Other 309
Clinical Role
Attending 11(35)
Resident 12 (39)
Physician Assistant 3(10)
Nurse Practitioner 5(16)
Experience (y)
0-5 18 (58)
6-10 6(19)
>11 723
Gender
Male 17 (55)
Female 14 (45)
Ethnicity
Hispanic or Latino 3(10)
Not Hispanic or Latino 28 (90)
Race
Caucasian 22 (71)
African American 2 (6)
Asian 5(16)
Other 2(6)

ter reviewing the first 10 interviews and discussed emergent
themes from these early transcripts, which led to the initial
code list. Two investigators coded the transcripts. Reliability
was evaluated by independent coding of a 20% subset of in-
terviews. Differences were reviewed and discussed until con-
sensus was reached. Final intercoder reliability was deter-
mined to be greater than 95%.!? All investigators reviewed
and refined the code list during the analysis phase. Codes
were clustered into themes based on CFIR constructs.” Anal-
yses were performed using Atlas.ti v. 7 (ATLAS.ti Scientific
Software Development GmbH, Berlin, Germany).

RESULTS
We conducted interviews with 31 providers. Of these, 12
were on the medicine service, 12 were on the surgery or a
surgical subspecialty service, and 7 were on other services;
11 were attending physicians, 12 were resident physicians, 5
were NPs, and 3 were PAs. Only 2 providers—an attending
in medicine and a resident in surgery—had a specialty focus
that was cardiac-related. Median time in current position was
4 years (Table 1). Seventeen of the interviews were in per-
son, and 14 were conducted by telephone. The mean inter-
view time was 20 minutes and ranged from 11 to 41 minutes.
We identified 5 main themes with 29 supporting codes
(Table 2) describing provider attitudes towards the man-
agement of chronic disease for hospitalized patients. These
themes, with related CFIR constructs, were: 1) perceived
impact on patient outcomes (CFIR construct: intervention
characteristics, relative advantage); 2) hospital structural
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TABLE 2. Themes and Supporting Codes?

Perceived impact on patient outcomes

Facilitators
Decrease length of stay
Reduce readmission
Prevent complications
Barriers
Patient goal alignment
Risk of adverse side effects due to contraindication
Increase length of stay
Takes focus off primary reason patient is hospitalized

Hospital structural characteristics

Facilitators
Hospital has many resources
Opportunity to re-evaluate care
Ability to coordinate care in one place
Expedite medication titration
Ability to monitor in-house
Patient is motivated
Controlled environment
Barriers
Adjusting chronic medications while patient is in non-chronic state

Provider knowledge and self-efficacy

Facilitators
Ethical responsibility
Defer to specialist
Barriers
Inpatient provider is liable if something goes wrong
Not area of expertise
Not gratifying
Management of chronic disease is role of outpatient provider

Hospital priorities

Barriers
Hospital efficiency
Cost

Continuity and communication

Facilitators

Influenced by knowing PCP

More likely to manage chronic disease if no PCP
Barriers

Require follow-up

Outpatient provider has to inherit decision

Lack of knowledge of outpatient plan

Difficult to manage if poor outpatient follow-up

Codes are categorized as those that are primarily positive attitudes towards or facilitators of inpatient chronic
disease management and those that are primarily negative attitudes or barriers towards this care.

NOTE: Abbreviation: PCP, primary care provider.

characteristics (inner setting, structural characteristics);
3) provider knowledge and self-efficacy (characteristic of
individual, knowledge and beliefs about the intervention
and self-efficacy); 4) hospital priorities (inner setting, im-
plementation climate, relative priority); and 5) continuity
and communication (inner setting, networks and commu-
nications). For most themes, subjects described both posi-
tive and negative aspects of chronic disease management, as

well as related facilitators and barriers to delivery of chronic
disease care for hospitalized patients. Illustrative quotes for
each theme are shown in Table 3.

Perceived Impact on Patient Outcomes

Perceived impact on patient outcomes was mixed. Most pro-
viders believed the management of chronic diseases could
lead to improvement in important patient outcomes, includ-
ing decreased length of stay (LOS), prevention of hospital
complication, and decreased readmissions. Surgical provid-
ers focused particularly on the benefits of preventing surgical
complications and noted that they were more likely to man-
age chronic conditions—primarily through use of specialist
consultation—when they perceived a benefit to prevention
of surgical outcomes or a fear that surgery may worsen a sta-
ble chronic condition:

“Most of the surgery I do is pretty stressful on the body
and is very likely to induce acute on chronic exacerbations
of heart failure. For someone with Class II or higher heart
failure, I'm definitely gonna have cardiology on board or at
least internal medicine on board right from the beginning.”

However, some providers acknowledged that there were po-
tential risks to such management, including “prolonging hos-
pital stays for nonemergent indications” and treatment with
therapies that had previously led to an “adverse reaction that
wasn’t clearly documented.” Providers were also concerned
that treating chronic conditions may take focus away from
acute conditions, which could lead to worse patient-centered
outcomes. One attending in medicine described it:

“If you do potentially focus on those chronic issues, and
there’s already a lot of other stuff going on with the patient,
you might not be prioritizing the patient’s active issues ap-
propriately. The patient’s saying, ‘I'm in pain. 'm in pain.
I'm in pain,” and you're saying, ‘Thank you very much. Look,
your heart failure, you didn’t get your beta-blocker.” There
could be a disconnect between patient’s goals, expectations,
and your goals and expectations.”

Hospital Structural Characteristics

For many providers, the hospital setting provides a unique
opportunity for care of patients with chronic disease. First,
a hospitalization is a time for a patient’s management to be
reviewed by a new care team. The hospital team reviews the
management plan for patients at admission, which is a time
to reevaluate whether patients are on evidence-based ther-
apies: “It’s helpful to have a new set of eyes on somebody,
like fresh information.” According to providers, this reeval-
uation can overcome instances of therapeutic inertia by the
outpatient physician. Second, the hospital has many re-
sources, including readily available specialist services and di-
agnostic tests, which can allow a patient-centered approach
that coordinates care in 1 place, as a surgery NP described:
“I think the advantage for the patient is that they wind up
stopping in for 1 thing but we wind up taking care of a few
without requiring the need for him or her to go to all these
different specialists on the outside. They’re mostly elderly
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TABLE 3. Example of Quotations for Each Theme

Perceived impact on patient outcomes

An example is if a patient is on antihypertensive medications, it might not be what you would normally start as first-line therapy. .. [their outside physician]

may have put other thought into it, or they maybe had some adverse reaction to some medication that wasn't clearly documented or they were in another
hospital system...So | think that downside can be potentially worsening their care if their specific thoughts and reasons for why they came in on some-
thing that at first glance doesn’t make as much sense. —Medicine Resident

Hospital structural characteristics

| think you can get more done, quicker than in an outpatient setting, because you pretty much have access to a bunch of different providers on any day

and they can usually see the patient within 24 hours if we need them to and that is usually very beneficial in terms of kind of changing their medication.

—Rehabilitation Resident

Provider knowledge and self-efficacy

It seems like it's stepping on other people’s toes, where people generally have a primary care provider. ..like where we're almost guests in their clinical

care. So it’s not really our job in a way. And there’s a lot more pressure to just focus on the acute issue. —Medicine Resident

Hospital priorities

Prolonged hospitalization leads to more infection...So the quicker you get people out of the hospital, the less infection that they have, and the less, you

know, deep vein thrombosis they have, and so on. So, if you're keeping them there, and that happens all the time, we are ready to send them out and the
cardiologist comes in: Well, while they are here, why don’t we get the echo. | was going to get the echo anyway. So they are staying another day...Not that
it's inappropriate testing; it’s just unnecessary in the hospital. And if you know anything about hospital economics. ..if the doctor does it as an outpatient,
then they are making money for it. If they do it as an inpatient, they are losing money on it... it comes off the total amount that the hospital gets for the
patient...So there’s every motivation to do it as an outpatient. —Neurology Attending

Continuity and communication

I'would be more likely to just call the PCP if I know who they are. Although, like | said, we would still call. We don’t want to make any long-term changes

that the PCP is going to have to clean up our mess. —Neurology Nurse Practitioner

NOTE: Abbreviation: PCP, primary care provider.

and not able to get around.” Third, the high availability of
services and frequent monitoring allows rapid titration of
evidence-based medicines, as discussed by a medicine resi-
dent: “It’s easier and faster to titrate medication—they’re in
a monitored setting; you can ensure compliance.”

Patients may also differ from their usual state while hos-
pitalized, creating both risks and benefits. The hospital set-
ting can provide an opportunity to educate patients on their
chronic disease(s) because they are motivated: “They’re in
an office visit and their sugars are out of whack or some-
thing, they may take it a little bit more seriously if they were
just in the hospital even though it was on an unrelated issue.
I think it probably just changes their perspective on their
disease.” However, in the hospital, patients are in an unusual
environment with a restricted diet and forced medication
compliance. Furthermore, the acute condition can lead to
changes in their chronic disease, as described by 1 medicine
attending: “their sugar is high because they’re acutely ill.”
Providers expressed concern that changing medications in
this setting may lead to adverse events (AEs) when patients
return to their usual environment.

Provider Knowledge and Self-Efficacy

Insufficient knowledge of treatments for chronic conditions
was cited as a barrier to some providers’ ability to active-
ly manage chronic disease for hospitalized patients. Some
providers described management of conditions outside their
area as less satisfying than their primary focus. For example,
an orthopedic surgeon explained: “...it’s very simple. You see
your bone is broken, you fix it, that’s it...it’s intellectually
satisfying...managing chronic diseases is less like that.” Reli-
ance on consultants was 1 approach to deal with knowledge
gaps in areas outside a provider’s expertise.

For a number of providers, management of stable chronic
disease is the responsibility of the outpatient provider. Pro-
viders expressed concern that inpatient management was a
reach into the domain of the primary care provider (PCP)
and might take “away from the primary focus” of the hos-

pitalization. Nonetheless, some providers noted an “ethical
responsibility to manage [a] patient correctly,” and some
providers believed that engaging in chronic disease manage-
ment in the hospital would present an opportunity to ex-
pand their own expertise.

A few providers were worried about legal risk related to
chronic disease management: “we don’t typically deal too
much with managing some of these other medical issues for
medical and legal reasons.” Providers again suggested that
consults can help overcome this concern for risk, as dis-
cussed by 1 surgical attending: “We’re all not wanting to be
sued, and we want to do the right thing. It costs me nothing
to have a cardiologist on board, so like—why not.”

Hospital Priorities

Providers explained that the hospital has strong interests in
early discharge and minimizing LOS. These priorities are
based on goals of improving patient outcomes, increasing
bed availability and hospital volume, and reducing costs.
Providers perceive these hospital priorities as potential bar-
riers to chronic disease management, which can increase
LOS and costs through additional testing and treatment. As
a medicine resident described: “The DBN philosophy, ‘dis-
charge before noon’ philosophy, which is part of the hospital
efficiency to get people in and out of the hospital as quickly
as [is] safe, or maybe faster. And I think that there’s a culture
where you’re encouraged to only focus on the acute issue and
tend to defer everything else.”

Continuity and Communication

According to many providers, care continuity between the
outpatient setting and the hospital played a major role in
management of chronic disease. One barrier to starting a
new evidence-based medication was lack of knowledge of
patient history. As noted, providers expressed concern that a
patient may not be on a given therapy because of an adverse
reaction that was not documented in the hospital chart.
This is particularly true because, as discussed by a surgery
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resident, patients with “PCPs outside the system [in which
providers] don’t have access to the electronic medical re-
cord.” To overcome this barrier, providers attempt to com-
municate with the outpatient provider to confirm a lack of
contraindications to therapies prior to any changes; notably,
communication is easier if the inpatient provider has a rela-
tionship with the outpatient PCP.

Some providers were more likely to start chronic disease
therapies if the patient had no prior outpatient care, because
the provider was reassured that there was no rationale for
missing therapies. One neurology attending noted that if a
patient had newly documented “hypertension even if they
were in for something else, I might start them on an anti-
hypertensive, but then arrange for a close follow-up with a
new PCP.”

Following hospitalization, providers wanted assurance
that any changes to chronic disease management would be
followed up by an outpatient physician. Any changes are re-
layed to the outpatient provider and the “level of communi-
cation...with the outpatient provider who’s gonna inherit”
these changes can influence how aggressively the inpatient
provider manages chronic diseases. Providers may be reluc-
tant to start therapy for patients if they are concerned about
outpatient follow up: “they have diabetes and they should
really technically be on an ACE [angiotensin converting
enzyme|inhibitor and aspirin, but they’re not. I might send
them out on the aspirin but I might either start ACE inhib-
itor and have them follow up with their PCP in 2 weeks if
I'm confident that they’ll do it or if I'm really confident that
they’ll not follow up, I will help them get the appointment
and then the discharge instruction is to the PCP is ‘Please
start this patient on ACE inhibitor if they show up.”

DISCUSSION
Providers frequently perceive benefit to chronic disease
management in the hospital, including improvements in
clinical outcomes. Notably, providers see opportunities to
improve compliance with evidence-based care to overcome
potential barriers to managing chronic disease in the out-
patient setting, which can be limited by pressure for brief
encounters,’ clinical inertia,'* difficulty with close monitor-
ing of patients,” and care fragmentation.'® Concurrently, in-
patient providers are concerned about potential for patient
harm related to chronic disease management, primarily re-
lated to AEs from medications. Similar to a case study about
a patient with outpatient hypotension following aggressive
inpatient hypertension management,” providers fear that
changing a patient’s chronic disease management in a hospi-
tal setting may cause harm when the patient returns home.
Although some clinicians have argued against aggressive
in-hospital chronic disease management because of con-
cerns for risk of AEs,” our study and others® have suggested
that many clinicians perceive benefit. In some cases, such
as smoking cessation counseling for all current smokers and
prescribing an angiotensin converting enzyme inhibitor for
patients with systolic heart failure, the perceived impor-

tance is so great that chronic disease management has been
used as a national quality metric for hospitals. While these
hospital metrics may be justified for short-term benefits af-
ter hospitalization, studies have demonstrated only weak
improvement in short-term postdischarge outcomes related
to chronic disease management.!” The true benefit is like-
ly from improved processes of care in the short term that
lead to long-term improvement in outcomes.*>'® Thus, the
advantage of starting a patient hospitalized for a stroke on
blood pressure medication is the increased likelihood that
the patient will continue the medication as an outpatient,
which may reduce long-term mortality.

For hospital delivery systems that are concerned with such
care process improvement through in-hospital chronic dis-
ease management, we identified a number of barriers and fa-
cilitators to delivering this care. One significant barrier was
poor transitions between the inpatient and the outpatient
settings. When a patient transitions into the hospital, pro-
viders need to understand prior management choices. Fa-
cilitators to help inpatient providers understand prior man-
agement included either knowing the outpatient provider,
or understanding that there was a lack of regular outpatient
care; in both these cases, inpatient providers felt more com-
fortable managing chronic diseases because they had insight
into the outpatient plan, or lack thereof. However, these
facilitators may not be practical to incorporate in interven-
tions to improve chronic disease care, which should consid-
er overcoming these communication barriers. Use of shared
electronic health records or standardized telephone calls
with well-documented care plans obtained through health
information exchanges may facilitate an inpatient provider
to manage appropriately chronic disease. Similarly, discon-
tinuity between the inpatient provider and the outpatient
provider is a barrier that must be overcome to ease concerns
that any chronic disease management changes do not result
in harm in the postdischarge period. These findings again
point to the need for improved documentation and com-
munication between inpatient and outpatient providers. Of
course, the transitional care period is one of high risk, and
improving communication between providers has been an
area of ongoing work."

Lack of comfort among inpatient providers with man-
aging chronic diseases is another important barrier, which
appears to be largely overcome through the use of consul-
tation services. Ready availability of specialists, common in
academic medical centers, can facilitate delivery of chron-
ic disease management. Inpatient interventions designed
to improve evidence-based care for a chronic disease may
benefit from involvement or at least availability of special-
ists in the effort. Another major barrier relates to hospital
priorities, which in our study were closely aligned with ex-
ternal factors such as payment models. As hospitalizations
are typically paid based on the discharge diagnosis, hospitals
have incentives to discharge quickly and not order extra di-
agnostic tests. As a result, there are disincentives for chronic
disease management that may require additional testing or
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monitoring in the hospital. Conversely, as hospitals accept
postdischarge financial risks through readmission penalties
or postdischarge cost savings, hospitals may perceive that
long-term benefits of chronic disease management may out-
weigh short-term costs.

The study findings should be interpreted in the context
of its limitations. Findings of our study of providers from a
single academic medical center may not be generalizable.
Nearly half of our interviews were conducted by telephone,
which limits our ability to capture nonverbal cues in com-
munication. Providers may have had social desirability bias
towards positive aspects of chronic disease management.
We did not have the power to determine differences in
response by provider characteristic because this was an
exploratoryqualitativestudy. Futurestudieswithrepresentative
sampling, a larger sample size, and measures for constructs
such as provider self-efficacy are needed to examine differ-
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The Unmet Need for Postacute Rehabilitation
Among Medicare Observation Patients: A Single-Center Study
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BACKGROUND: Medicare beneficiaries admitted under ob-
servation status must pay for postacute inpatient rehabilita-
tion (PAIR) services, out of pocket, at potentially prohibitive
costs.

OBJECTIVE: To determine if there is an unmet need for PAIR
among Medicare observation patients and if this care is as-
sociated with longer hospital stay and increased rehospital-
ization.

DESIGN/SETTING: Observational study using electronic
medical record and administrative data from a regional health
system.

PATIENTS: 1323 community-dwelling Medicare patients ad-
mitted under observation status.

MEASUREMENTS: Summary statistics were calculated for
demographic and administrative variables. Physical therapy
(PT) and case management recommendations for a repre-
sentative sample of 386 medical records were reviewed re-
garding need for PAIR services. Linear regression was used

to measure the association between PT recommendation and
hospital length of stay, adjusting for ICD-9 (International Clas-
sification of Diseases, Ninth Revision) diagnosis, age, sex, and
provider. Chi-square test was used to determine the associa-
tion between PT recommendation and 30-day hospital revisit.

RESULTS: Of the 1323 study patients, 11 (0.83%) were dis-
charged to PAIR facilities. However, 17 (4.4%) of the 386 pa-
tients whose charts were reviewed received a recommenda-
tion for this care. Adjusted mean hospital stay was longer (P
< 0.001) for patients recommended for rehabilitation (75.9 h)
than for patients with no PT needs (46.8 h). In addition, the
30-day hospital revisit rate was higher (P = 0.037) for the pa-
tients who had been recommended for rehabilitation (52.9%,
9/17) than for those who had not (25.4%, 30/118).

CONCLUSIONS: Medicare observation patients’ potential
need for PAIR services is 5- to 6-fold higher than their use of
these services. Observation patients recommended for this
care may have worse outcomes. Journal of Hospital Medi-
cine 2017;12:168-172. © 2017 Society of Hospital Medicine.

As the US population ages and becomes increasingly frail, the
need for rehabilitation rises. By 2030, an estimated 20% of the
population will be 65 years old or older, and almost 10% will
be over 75.! About 20% of hospitalized Medicare patients
receive subsequent care in postacute inpatient rehabilitation
(PAIR) facilities, accounting for $31 billion in Medicare ex-
penditures in 2014.2 Although the need for rehabilitation will
continue to rise, Medicare policy restricts access to it.

Under Medicare policy, PAIR services are covered for cer-
tain hospitalized patients but not others. Hospitalized pa-
tients are either inpatients, who are billed under Medicare
Part A, or outpatients, billed under Part B. When hospital
length of stay (LOS) is anticipated to be less than 2 mid-
nights, patients are admitted as outpatients under the term
observation status; when longer stays are expected, patients
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are admitted as inpatients.’ This recently implemented
time-based distinction has been criticized as arbitrary, and as
potentially shifting many patients from inpatient to outpa-
tient (observation) status.*

The distinction between inpatient and observation status
has significant consequences for posthospital care. Medicare
Part A covers care in skilled nursing facilities (SNFs) and
acute inpatient rehabilitation facilities (IRFs); after hospi-
talization, inpatients have access to either, without copay.
As observation patients are covered under Medicare Part
B, they are technically not covered for either service after
their hospital stay. IRFs sometimes accept patients from am-
bulatory and nonacute settings; observation patients may
be accepted in rare circumstances, but they pay the Part A
deductible ($1288 in 2016) to have the services covered by
Medicare. SNF services are never covered for observation
patients, and access to this care requires an average out-of-
pocket payment of more than $10,503 per beneficiary for a
typical SNF stay.’ Given that about 70% of Medicare pa-
tients fall below 300% of the federal poverty line,® the out-
of-pocket costs for PAIR services for observation patients
can be prohibitive.

Although only 0.75% of community-dwelling Medicare
observation patients are discharged to PAIR facilities,’ it is
unclear if the need for this care is higher but remains unmet
secondary to cost concerns of Medicare beneficiaries. Also
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unclear is whether observation patients who would bene-
fit from this care but do not receive it end up with poorer
health outcomes and therefore use more healthcare services.

The purpose of this study was to estimate the proportion of
Medicare observation patients who are admitted from home
and receive a recommendation for placement in a PAIR facil-
ity, and to determine the ultimate disposition of such patients.
We also sought to evaluate the association between recom-
mendation for PAIR placement, LOS, and 30-day hospital

revisit rate.

METHODS
The Institutional Review Board of Christiana Care Health
System (CCHS) approved this study.

Sample and Design

This was an observational study of community-dwelling
Medicare patients admitted under observation status to Del-
aware’s CCHS, which consists of a 907-bed regional tertia-
ry-care facility in Newark and a 241-bed community hospital
in Wilmington. The study period was January 1 to December
31, 2013. We limited our sample to patients treated by hos-
pitalists on hospital wards, as this care constitutes 80% of
the care provided to observation patients at CCHS and the
majority of care nationally.® As neither SNF care nor IRF care
is covered under Medicare Part B, and both would result in
high out-of-pocket costs for Medicare observation patients,
we combined them into a single variable, PAIR.

All data were obtained from institutional electronic med-
ical record and administrative data systems. Study inclusion
criteria were Medicare as primary insurance, admission to
hospital from home, and care received at either CCHS facili-
ty. Exclusion criteria were admission from PAIR facility, long-
term care facility, assisted-living facility, or inpatient psychi-
atric facility; death; discharge against medical advice (AMA)
or to hospice, non-SNF, or inpatient psychiatric facility; and
discovery (during review of case management [CM] notes) of
erroneous listing of Medicare as primary insurance, or of inpa-
tient admission (within 30 days before index observation stay)
that qualified for PAIR coverage under Medicare Part A.

We reviewed the medical charts of a representative (~30%)
sample of the cohort and examined physical therapy (PT)
and CM notes to determine the proportions of patients with
recommendations for home with no services, home-based PT,
possible PAIR, and PAIR. Charts were sorted by medical re-
cord number and were reviewed in consecutive order. We cod-
ed a patient as having a recommendation for possible PAIR
if the PT notes indicated the patient may benefit from PAIR
but could have home PT if PAIR placement was not possible.
CM notes were also reviewed for evidence of patient or family
preference regarding PAIR placement. All questions about PT
and CM recommendations were resolved by consensus.

Measures
For the total study sample, we calculated descriptive statistics
and frequencies for demographic and administrative variables,

Observation and Inpatient Rehabilitation | Goldstein et al

including age, sex, race (Caucasian, African American, oth-
er), ethnicity (Hispanic/non-Hispanic), ICD-9 (International
Classification of Diseases, Ninth Revision) primary diagnosis
code, LOS (in hours) for index observation admission, dis-
charge disposition (home with no services, home PT, pos-
sible PAIR, PAIR), and 30-day hospital revisit (emergency
department, observation, inpatient admission). We used
test, Student ¢t test, and analysis of variance (ANOVA) to
test for statistically significant differences in characteristics
between the chart review subgroup and the rest of the sam-
ple and between the groups with different disposition rec-
ommendations from PT notes.

For the chart review subgroup, we used ANOVA to cal-
culate the unadjusted association between PT recommenda-
tion and LOS. We then adjusted for potential confounders,
using multivariable linear regression with PT recommenda-
tion as a predictor and LOS as the outcome, controlling for
variables previously associated with increased LOS among
observation patients (primary diagnosis category, age, sex).®
We also adjusted for hospitalist group to account for poten-
tial variability in care delivery. As LOS was not normally
distributed, we calculated the fourth root of LOS, which
resulted in a more normal distribution, and used the trans-
formed values in the regression model. We then calculated
predicted values from the regression and back-transformed
these to obtain adjusted mean values for LOS.

RESULTS

Of the 1417 unique patients who had Medicare as primary
insurance and were admitted under observation status to a
hospitalist service during the study period (2013), 94 were
excluded (Figure). Of the remaining 1323 patients, the ma-
jority were 65 years old or older, female, white, and non-His-
panic. The most common ICD-9 diagnoses were syncope
and chest pain. Mean LOS was 46.7 hours (range, 0-519 h).
Less than 1% of patients were discharged to PAIR. Almost
25% of patients returned to the hospital, either for an emer-
gency department visit or for observation or inpatient stay,
within 30 days (Table).

Of the 419 charts reviewed to determine the proportion of
patients evaluated by PT, and their subsequent recommen-
dations, 33 were excluded, leaving 386 (92%) for analysis
(Figure). There were no significant demographic differences
between the patients in the chart review subgroup and the
rest of the patients (Appendix). Of the 386 patients whose
charts were analyzed, 181 (46.9%) had a PT evaluation, and
17 (4.4%) received a PAIR recommendation (Figure). Of
the 17 patients recommended for PAIR, 12 (70.5%) were 65
years old or older, and 1 was discharged to a PAIR facility. Of
the 46 patients recommended for home PT, 29 (63%) were
discharged home with no services (Table).

PT-evaluated patients had unadjusted mean LOS of 52.2
hours (discharged home with no services), 64.1 hours (home
PT or possible PAIR), and 83.1 hours (PAIR) (P = 0.001).
With adjustment made for variables previously associated
with increased LOS for observation patients, mean LOS for
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FIG. Selection of study population.

NOTE: Abbreviations: AMA, against medical advice; IR, inpatient rehabilitation; PAIR, postacute inpatient rehabilitation; PT, physical therapy.

patients recommended for PAIR remained higher than that
for patients in the other 2 categories (Table). Patients rec-
ommended for PAIR were more likely to return to hospital
within 30 days than patients recommended for home PT or
possible PAIR and patients discharged home with no ser-
vices (Table).

Review of CM notes revealed that, of the 17 patients rec-
ommended for PAIR, 7 would have accepted PAIR services
had they been covered by Medicare, 4 preferred discharge
with home health services, and 6 did not provide clear de-
tails of patient or family preference.

DISCUSSION

To our knowledge, this is the first study to use chart review to
examine the proportion of observation patients who would
benefit from PAIR and the relationships among these pa-
tients’ rehabilitation needs, dispositions, and outcomes. We
tried to be conservative in our estimates by limiting the
study population to patients admitted from home. Neverthe-
less, the potential need for PAIR significantly outweighed
the actual use of PAIR on discharge. The study sample was
consistent with nationally representative samples of obser-
vation patients in terms of proportion of patients admitted

from and discharged to facilities’” and the most common

ICD-9 diagnoses.’

Physical Therapy Consultations and Observation

Of the 386 patients whose charts were reviewed and ana-
lyzed, 17 (4.4%) were evaluated as medically qualifying for
and potentially benefiting from PAIR. Although the rate
represents a minority of patients, it is 5- to 6-fold higher
than the rate of discharge to PAIR, both in our study pop-
ulation and in previous national samples that used admin-
istrative data.” In some cases, the decision not to discharge
the patient to PAIR reflected patient and family preference.
However, in other cases, patients clearly could have benefit-
ed from PAIR and would have gone had it been covered by
Medicare. The gap suggests an unmet need for PAIR among
a substantial proportion of Medicare beneficiaries for whom
the therapy is recommended and wanted.

Efforts to expand coverage for PAIR have been resisted. Ac-
cording to Medicare regulations, beneficiaries qualify for PAIR
coverage if they are hospitalized as inpatients for 3 midnights
or longer. Days under observation status do not count toward
this requirement, even if this status is changed to inpatient.'°

The Medicare Payment Advisory Commission (MedPAC)
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TABLE. Characteristics of Study Population and Association of Physical Therapy Recommendations and

Outcomes
PT Recommendation (n = 181)
Patients With Home With Home PT or
Total Sample PT Evaluation No Services Possible PAIR PAIR
Characteristic (N =1323) (n=181) (n=118) (n = 46) (n=17) P2
Age,y 0.006
18-64 21.8% (289) 15.5% (28) 17.2% (21) 4.4% (2) 29.4% (5) —
65-75 32.9% (436) 33.1% (60) 38.1% (45) 30.4% (14) 5.9% (1) —
>76 45.2% (598) 51.4% (93) 44.1% (52) 65.2% (30) 64.7% (11) —
Female sex 64.1% (848) 65.7% (119) 65.6% (78) 25.2% (30) 9.2% (11) 0.990
Race 0.735
Caucasian 76.4% (1012) 81.2% (147) 82.2% (97) 82.6% (38) 70.6 (12 —
African American 20.2% (267) 16.6% (30) 16.1% (19) 15.2% (7) 23.5% (4) —
Other 3.4% (44) 2.2% (4) 1.69% (2) 2.2% (1) 5.9% (1) —
Non-Hispanic ethnicity 93.2% (1233) 93.4% (169) 92.4% (109) 97.8% (45) 88.2% (15) 0.599
Top 5 primary ICD-9 codes —
Syncope (780.2) 11.6% (153) 10.4% (19) 14.4% (17) 4.3% (2) 0 —
Chest pain (786.59) 8.4% (111) 3.3% (6) 5.1% (6) 0 0 —
Dizziness/giddiness (780.4) 4.2% (56) 5.5% (10) 5.1% (6) 8.7% (4) 0 —
Urinary tract infection (599) 2.9% (38) 4.4% (8) 4.2% (5) 1.7% (2) 5.9% (1) —
Altered mental status (780.97) 2.5% (33) 3.3% (6) 1.7% (2) 2.2% (1) 17.6% (3) —
Discharge disposition —
Home with no services 85.3% (1128) 77.3% (140) 86.4% (102) 63% (29) 52.9% (9) —
Home PT 13.9% (184) 22.1% (40) 13.5% (16) 37% (17) 41.2% (7) —
PAIR 0.83% (11) 0.5% (1) 0 0 5.9% (1) —
Length of stay,” h 46.7 (3D, 45.0-8.3) 46.7 (SE, 0.84) 46.8 57.3 759 <0.001¢
30-day hospital revisit,” yes 24.3% (321) 27% (49) 25.4% (30) 21.7% (10) 52.9% (9) 0.037

2Comparisons calculated only for subset of patients with chart review.

"Model adjusted for /[CD-9 diagnosis code, age, sex, and hospitalist service.

*Home with no services compared with PAIR (reference); home PT or possible PAIR compared with PAIR (P = 0.033).
9Combined emergency department, observation revisit, inpatient hospitalization.

NOTE: Abbreviations: ICD-9, International Classification of Diseases, Ninth Revision; PAIR, postacute inpatient rehabilitation; PT, physical therapy; SD, standard deviation; SE, standard error.

recommendation that time under observation status count
toward the Medicare requirement!! has not been accepted,?
in large part because further expansion of PAIR services likely
would be unaffordable to Medicare under its payment struc-
ture.” Given our finding that the need for PAIR likely is much
higher than previously anticipated, Medicare policy makers
should consider broadening access to PAIR while efforts are
made to rein in expenditures through payment reform.

One potential area of cost savings is more judicious use of
PT evaluation for observation patients, particularly given our
finding that the majority of PT consultations resulted in no
further recommendations. Efforts to triage PT consultations
for appropriateness have had some success, though the liter-
ature is scant.!* To improve value for Medicare, healthcare
systems, and patients, researchers should rigorously evaluate
approaches that maximize appropriate use of PT services.

Hospital Length of Stay
Our cohort’s mean hospital stay was longer than averages
reported elsewhere,’ likely reflecting our selection of Medi-

care patients rather than a general medicine population.®
However, our cohort’s adjusted mean hospital stay was sig-
nificantly longer for patients recommended for PAIR than
for patients without PT needs. That out-of-pocket costs for
observation patients increase dramatically as LOS goes past
48 hours® could have significant financial implications for
Medicare beneficiaries.

Return Visits

Almost 25% of our observation patients returned to hospi-
tal within 30 days. There was a significant trend toward in-
creased rehospitalization among patients recommended for
PAIR than among patients with no PT needs.

Policies related to PAIR for observation patients are root-
ed in the concern that expanded access to services will con-
tribute to overuse of services and higher healthcare costs."
However, patients who could have benefited from PAIR but
were not covered also were at risk for increased healthcare
use and costs. A recent study found that more than one
fourth of observation patients with repeat observation stays
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accrued excessive financial liability.!® Researchers should de-
termine more precisely how the cost of coverage for PAIR
placement on an index observation admission compares
with the cost of subsequent healthcare use potentially relat-
ed to insufficient supportive care at home.

Study Limitations

Our results must be interpreted within the context of study
limitations. First is the small sample size, particularly the sub-
set of patients selected for detailed manual chart review. We
were limited in our ability to calculate sample size prospec-
tively because we were unaware of prior work that described
the association between PT recommendation and outcomes
among observation patients. However, post hoc analysis es-
timated that a sample size of 181 patients would have been
needed to determine a statistically significant difference in
30-day hospital revisit between patients recommended for
PAIR and patients with no PT needs with 80% power, which
we achieved. Although there are significant limitations to
post hoc sample size estimation, we consider our work hy-
pothesis-generating and hope it will lead to larger studies.

We could not account for the potential bias of the physical
therapists, whose evaluations could have been influenced by
knowledge of patients’ observation status. Our findings could
have underestimated the proportion of patients who other-
wise would have been recommended for PAIR. Alternative-
ly, therapists could have inaccurately assessed and overstated
the need for PAIR. Although we could not account for the
therapists’ accuracy and biases, their assessments provided
crucial information beyond what was previously obtained from
administrative data alone.”

Hospital revisits were only accounted for within our hos-
pital system—another potential source of underestimated
findings. A significant proportion of patients recommend-
ed for home PT were discharged without services, which is
counterintuitive, as Medicare covers home nursing services
for observation patients. This finding most likely reflects
administrative error but probably merits further evaluation.

Last, causality cannot be inferred from the results of a ret-
rospective observational study.

CONCLUSION

As our study results suggest, there is an unmet need for
PAIR services for Medicare observation patients, and LOS
and subsequent use may be increased among patients recom-
mended for PAIR. Our estimates are conservative and may
underestimate the true need for services within this popu-
lation. Our findings bolster MedPAC recommendations to
amend the policies for Medicare coverage of PAIR services
for observation patients.
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Hospital Medicine Resident Training Tracks:
Developing the Hospital Medicine Pipeline
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BACKGROUND: Hospital medicine (HM) is rapidly evolving
into new clinical and nonclinical roles. Traditional internal
medicine (IM) residency training likely does not optimally
prepare residents for success in HM. Hospital medicine res-
idency training tracks may offer a preferred method for spe-
cialized HM education.

METHODS: Internet searches and professional networks were
used to identify HM training tracks. Information was gathered
from program websites and discussions with track directors.

RESULTS: The 11 HM tracks at academic medical centers
across the United States focus mostly on senior residents.
Track structure and curricular content are determined largely
by the structure and curricula of the IM residency programs
in which they exist. Almost all tracks feature experiential
quality improvement projects. Content on healthcare eco-

nomics and value is common, and numerous track leaders
report this content is expanding from HM tracks into entire
residency programs. Tracks also provide opportunities for
scholarship and professional development, such as work-
shops on abstract creation and job procurement skills. Al-
most all tracks include HM preceptorships as well as rota-
tions within various disciplines of HM.

CONCLUSIONS: HM residency training tracks focus largely
on quality improvement, health care economics, and profes-
sional development. The structures and curricula of these
tracks are tightly linked to opportunities within IM residency
programs. As HM continues to evolve, these tracks likely will
expand to bridge clinical and extra-clinical gaps between
traditional IM training and contemporary HM practice. Jour-
nal of Hospital Medicine 2017;12:173-176. © 2017 Society
of Hospital Medicine

The field of hospital medicine (HM) is rapidly expanding in
the areas of clinical medicine, administration, and quality im-
provement (QI).! Emerging with this growth is a gap in the tra-
ditional internal medicine (IM) training and skills needed to be
effective in HM.!? These skills include clinical and nonclinical
aptitudes, such as process improvement, health care economics,
and leadership.!® However, resident education on these topics
must compete with other required curricular content in IM resi-
dency training.>* Few IM residencies offer focused HM training
that emphasizes key components of successful HM careers.*”
Within the past decade, designated HM tracks within
IM residency programs have been proposed as a potential
solution. Initially, calls for such tracks focused on gaps in
the clinical competencies required of hospitalists.! Tracks
have since evolved to also include skills required to drive
high-value care, process improvement, and scholarship.
Designated HM tracks address these areas through greater
breadth of curricula, additional time for reflection, partici-
pation in group projects, and active application to clinical
care.* We conducted a study to identify themes that could
inform the ongoing evolution of dedicated HM tracks.

*Address for correspondence and reprint requests: Joseph R. Sweigart, MD,
Internal Medicine, Albert B. Chandler Hospital, University of Kentucky, 800 Rose
St, MNB02, Lexington, KY 40536-0294; Telephone: 859-323-6047; Fax: 859-
257-3873; E-mail: joseph.sweigart@uky.edu

Received: June 6, 2016; Revised: August 29, 2016; Accepted: August 29,
2016
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METHODS
Programs were initially identified through communication
among professional networks. The phrases hospital medicine
residency track and internal medicine residency hospitalist track
were used in broader Google searches, as there is no database
of such tracks. Searches were performed quarterly during the
2015-2016 academic year. The top 20 hits were manually
filtered to identify tracks affiliated with major academic cen-
ters. IM residency program websites provided basic informa-
tion for programs with tracks. We excluded tracks focused
entirely on QI° because, though a crucial part of HM, QI
training alone is probably insufficient for preparing residents
for success as hospitalists on residency completion. Similar-
ly, IM residencies with stand-alone HM clinical rotations
without longitudinal HM curricula were excluded.
Semistructured interviews with track directors were con-
ducted by e-mail or telephone for all tracks except one, the
details of which are published.” We tabulated data and re-
viewed qualitative information to identify themes among the
different tracks. As this study did not involve human partic-
ipants, Institutional Review Board approval was not needed.

RESULTS

We identified 11 HM residency training programs at major aca-
demic centers across the United States: Cleveland Clinic, Stan-
ford University, Tulane University, University of California
Davis, University of California Irvine, University of Colorado,
University of Kentucky, University of Minnesota, University of
New Mexico, Virginia Commonwealth University, and Wake
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TABLE 1. Demographic and Structural Characteristics of Current Hospital Medicine Tracks

Start
Track Year Participation Numbers and Duration Primary Content Delivery Structure
University of Colorado 2001 12/year for PGY-2 and PGY-3? 4 hours every other month
2-6 begin as interns in Hospitalist Leader’s Track® Monthly journal club
Competitive selection Annual retreat
Tulane University 2003 Variable participation all 3 years Half a day every 5 weeks as part of Curriculum for Additional Skills
Virginia Commonwealth University 2005 5/year for PGY-2 and PGY-3? 1 hour monthly
Occasional journal clubs on pertinent contemporary studies
University of California Irvine 2007 0-2 for PGY-3 Meetings based on need and availability
University of Minnesota 2009 4-6 for PGY-3 Alternating blocks of clinical and nonclinical obligations during designated rotations
Competitive selection
Cleveland Clinic 2011 3-6/year for PGY-2 and PGY-3 2 consecutive months per year with alternating blocks of clinical and nonclinical obligations
Competitive selection
University of California Davis 2014 2-6 for PGY-3 2-week block as kickoff for quality improvement project
University of Kentucky 2014 4-6 for PGY-3 1 hour monthly
Competitive selection Quarterly journal club
Wake Forest University 2014 3/year for PGY-2 and PGY-3 Alternating blocks of clinical and nonclinical obligations during designated rotations
Stanford University 2015 13 residents total for PGY-2 and PGY-3 10 seminars annually
University of New Mexico 2016 1-6/year for PGY-2 and PGY-3 2 hours monthly

Quarterly journal club

“All residents are in a track (eg, hospital medicine, primary care, subspecialty).
“Track has distinct match number.
NOTE: Abbreviation: PGY, postgraduate year.

Forest University (Table 1). We reviewed the websites of about
10 other programs, but none suggested existence of a track. Ad-
ditional programs contacted reported no current track.

Track Participants and Structure

HM tracks mainly target third-year residents (Table 1).
Some extend into the second year of residency, and 4 have
opportunities for intern involvement, including a separate
match number at Colorado. Tracks accept up to 12 residents
per class. Two programs, at Colorado and Virginia, are part
of IM programs in which all residents belong to a track (eg,
HM, primary care, research).

HM track structures vary widely and are heavily influ-
enced by the content delivery platforms of their IM resi-
dency programs. Several HM track directors emphasized the
importance of fitting into existing educational frameworks
to ensure access to residents and to minimize the burden
of participation. Four programs deliver the bulk of their
nonclinical content in dedicated blocks; 6 others use brief
recurring sessions to deliver smaller aliquots longitudinally
(Table 1). The number of protected hours for content deliv-
ery ranges from 10 to more than 40 annually. All tracks use
multiple content delivery modes, including didactic sessions
and journal clubs. Four tracks employ panel discussions to
explore career options within HM. Several also use online
platforms, including discussions, readings, and modules.

Quality Improvement
The vast majority of curricula prominently feature experiential
QI project involvement (Table 2). These mentored longitudi-

nal projects allow applied delivery of content, such as QI meth-
ods and management skills. Four tracks use material from the
Institute for Healthcare Improvement.® Several also offer dedi-
cated QI rotations that immerse residents in ongoing QI efforts.

Institutional partnerships support these initiatives at
several sites. The Minnesota track is a joint venture of the
university and Regions Hospital, a nonprofit community
hospital. The Virginia track positions HM residents to lead
university-wide interdisciplinary QI teams. For project sup-
port, the Colorado and Kentucky tracks partner with local
QI resources—the Institute for Healthcare Quality, Safety,
and Efficiency at Colorado and the Office of Value and In-

novation in Healthcare Delivery at Kentucky.

Health Care Economics and Value

Many programs leverage the rapidly growing emphasis on
health care “value” as an opportunity for synergy between IM
programs and HM tracks. Examples include involving resi-
dents in efforts to improve documentation or didactic instruc-
tion on topics such as health care finance. The New Mexico
and Wake Forest tracks offer elective rotations on health care
economics. Several track directors mentioned successfully ex-
panding curricula on health care value from the HM track
into IM residency programs at large, providing a measurable
service to the residency programs while ensuring content de-
livery and freeing up additional time for track activities.

Scholarship and Career Development
Most programs provide targeted career development for
residents. Six tracks provide sessions on job procurement

174 An Official Publication of the Society of Hospital Medicine

Journal of Hospital Medicine Vol 12 | No 3 | March 2017



HM Resident Training Tracks | Sweigart et al

TABLE 2. Curricular Content Delivered in Current Hospital Medicine Tracks

Healthcare Scholarship and Clinical HM
Program Quiality and Safety Economics and Value Career Development Topics and Rotations
University of California QI methods Covered elsewhere in IM residency HM career panel No rotation
Davis Project management program content Content on CV and cover letters
Change management Formal QI project mentors
IHI Open School modules
University of California Longitudinal project Participate on hospital committees related Assigned mentors Rotations

Irvine

to longitudinal project

Geriatric medicine
Palliative medicine
Preoperative medicine

Cleveland Clinic

Quality and Safety Week
Group QI project
IHI Open School modules

Covered elsewhere in IM residency
program content

Content on teaching and leadership
Informal mentorship
Leadership journal club

Rotations
Community hospitals
Palliative medicine
Perioperative week
Clinical journal club

University of QI methods Didactic material on: HM career panel HM preceptorship each year
Colorado Change management Health care finance Content on 5-year planning, CV and cover  Rotations
Stakeholder assessment Business drivers letters, interviewing, and contract negotiation  Geriatric medicine
Longitudinal group QI project Resource utilization Sessions on abstract and poster creation and  pajliative medicine
IHI Open School modules Physician billing effef:hve presentation strategies Perioperative medicine
High-value curriculum delivered during Assigned mentors Consultative medicine
practicum Clinical journal club
University of QI methods Didactic material on: HM career panel HM preceptorship, including work with APPs,
Kentucky Project management Health care finance Content on future planning, CV and cover  Perioperative medicine, and consltations
Change management Billing and coding letters, and interviewing Clinical journal club
Longitudinal group Ql project Public reporting Sessions on inpatient teaching strategies and
abstract and poster creation
Resident-selected mentors
University of Ql project as pairs during PGY-2 and Didactic material on: SHM Leadership Academy as Rotations
Minnesota PGY-3 Healthcare finance PGY-2 residents Referring hospitals
Documentation and coding HM retreat with HM group Transitional care unit
Content on leadership Perioperative medicine
Assigned mentors Palliative medicine
Triage service
Pain service
Clinical journal club
University of New Individual QI projects Medical Economics elective Content on CV, interviewing, and contract Rotations
Mexico QI methods Billing and coding negotiation Consultative medicine

IHI Open School modules

High-value care
Transitions of care

Sessions on abstract and poster creation and

physicians as teachers
Resident-selected QI mentors

Ethics

Palliative medicine

Regional medical center
Clinical journal club

Stanford University

Ql elective rotation
Individual QI project

Seminars on hospital efficiency and
healthcare reimbursement

Enrollment in Stanford Faculty Development

Center workshop

Content on career development and burnout

prevention
Assigned mentors

Rotations
Ultrasound diagnostics
Perioperative medicine
Consultative medicine

Tulane University

Leaders of residency-wide QI teams
Content on leadership

Focus on value-added services

Content on abstract and poster creation
Clinical coaching curriculum
Assigned mentors

HM preceptorship
Rotations in postacute settings

Virginia Ql methods Covered elsewhere in IM residency HM career panel HM preceptorship, including work with APPs
Commonwealth Stakeholder assessment program content Rotation in community hospital
University Leaders of longitudinal interprofessional Clinical journal club
Ql projects
Wake Forest QI methods Business of Medicine elective Content on CV, interviewing, and contract Rotations
University Ql rotation Didactic material on billing and coding ~ negotiation Geriatric medicine

6-day leadership training workshop through

university

Palliative medicine

Procedural elective

Perioperative medicine

Rehabilitation and nursing home units

NOTE: Abbreviations: APP, advanced practice provider; CV, curriculum vitae; HM, hospital medicine; IHI, Institute for Healthcare Improvement; IM, internal medicine; PGY, postgraduate year; Ql, quality improvement; SHM, Society of

Hospital Medicine.
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skills, such as curriculum vitae preparation and interviewing
(Table 2). Many also provide content on venues for dissem-
inating scholarly activity. The Colorado, Kentucky, New
Mexico, and Tulane programs feature content on abstract and
poster creation. Leadership development is addressed in sev-
eral tracks through dedicated track activities or participation
in discrete, outside-track events. Specifically, Colorado offers
a leadership track for residents interested in hospital adminis-
tration, Cleveland has a leadership journal club, Wake Forest
enrolls HM residents in leadership training available through
the university, and Minnesota sends residents to the Society

of Hospital Medicine’s Leadership Academy (Table 2).

Clinical Rotations

Almost all tracks include a clinical rotation, typically pair-
ing residents directly with hospitalist attendings to encour-
age autonomy and mentorship. Several also offer elective
rotations in various disciplines within HM (Table 2). The
Kentucky and Virginia tracks incorporate working with ad-
vanced practice providers into their practicums. The Cleve-
land, Minnesota, Tulane, and Virginia tracks offer HM rota-
tions in community hospitals or postacute settings.

HM rotations also pair clinical experiences with didactic
education on relevant topics (eg, billing and coding). The
Cleveland, Minnesota, and Virginia tracks developed clini-
cal rotations reflecting the common 7-on and 7-off schedule
with nonclinical obligations, such as seminars linking specif-
ic content to clinical experiences, during nonclinical time.

DISCUSSION

Our investigation into the current state of HM training
found that HM track curricula focus largely on QI, health
care economics, and professional development. This focus
likely developed in response to hospitalists’ increasing en-
gagement in related endeavors. HM tracks have dynamic
and variable structures, reflecting an evolving field and the
need to fit into existing IM residency program structures.
Similarly, the content covered in HM tracks is tightly linked
to perceived opportunities within IM residency curricula.
The heterogeneity of content suggests the breadth and am-
biguity of necessary competencies for aspiring hospitalists.
One of the 11 tracks has not had any residents enroll with-
in the past few years—a testament to the continued effort
necessary to sustain such tracks, including curricular updates

and recruiting. Conversely, many programs now share track
content with the larger IM residency program, suggesting
HM tracks may be near the forefront of medical education
in some areas.

Our study had several limitations. As we are unaware of
any databases of HM tracks, we discussed tracks with profes-
sional contacts, performed Internet searches, and reviewed
IM residency program websites. Our search, however, was
not exhaustive; despite our best efforts, we may have missed
or mischaracterized some track offerings. Nevertheless, we
think that our analysis represents the first thorough compi-
lation of HM tracks and that it will be useful to institutions
seeking to create or enhance HM-specific training.

As the field continues to evolve, we are optimistic about
the future of HM training. We suspect that HM residency
training tracks will continue to expand. More work is need-
ed so these tracks can adjust to the changing HM and IM
residency program landscapes and supply well-trained physi-
cians for the HM workforce.
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Providing care to “very important person” (VIP) patients can
pose unique moral and value-based challenges for provid-
ers. No studies have examined VIP services in the inpatient
setting. Through a multi-institutional survey of hospitalists,
we assessed physician viewpoints and behavior surrounding
the care of VIP patients. A significant proportion of respon-
dents reported feeling pressured by patients, family mem-
bers, and hospital representatives to provide unnecessary

care to VIP patients. Based on self-reported perceptions,
as well as case-based questions, we also found that the
VIP status of a patient may impact physician clinical deci-
sion-making related to unnecessary medical care. Addition-
al studies to quantify the use of VIP services and its effect
on cost, resource availability, and patient-specific outcomes
are needed. Journal of Hospital Medicine 2017;12:177-179.
© 2017 Society of Hospital Medicine

Recent publications in the medical literature and lay press
have stirred controversy regarding the use of inpatient ‘very
important person’ (VIP) services.!”? The term “VIP services”
often refers to select conveniences offered in addition to the
assumed basic level of care and services provided by a hospi-
tal. Examples include additional space, enhanced facilities,
specific comforts, or personal support. In some instances,
these amenities may only be provided to patients who have
close financial, social, or professional relationships with the
hospital.

How VIP patients interact with their health system to
obtain VIP services has raised unique concerns. Some have
speculated that the presence of a VIP patient may be dis-
ruptive to the care of non-VIP patients, while others have
cautioned physicians about potential dangers to the VIP
patients themselves.*® Despite much being written on the
topics of VIP patients and services in both the lay and aca-
demic press, our literature review identified only 1 study on
the topic, which cataloged the preferential treatment of VIP
patients in the emergency department.® We are unaware of
any investigations of VIP-service use in the inpatient set-
ting. Through a multisite survey of hospital medicine physi-
cians, we assessed physician viewpoints and behavior regard-
ing VIP services.

METHODS

The Hospital Medicine Reengineering Network (HOMER-
uN) is a nation-wide learning organization focused on mea-
suring and improving the outcomes of hospitalized patients.’

*Address for correspondence and reprint requests: Joshua Allen-Dicker, MD,
MPH, 330 Brookline Avenue, Boston, MA 02115; Telephone: 617-754-4677;
Fax: 617-632-0215; E-mail: drjoshuaad@gmail.com

Additional Supporting Information may be found in the online version of this article.

Received: August 18, 2016; Revised November 3, 2016; Accepted: Novem-
ber 14, 2016
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We surveyed hospitalists from 8 HOMERuN hospitals (Ap-
pendix 1). The survey instrument contained 4 sections:
nonidentifying respondent demographics, local use of VIP
services, reported physician perceptions of VIP services, and
case-based assessments (Appendix 2). Survey questions and
individual cases were developed by study authors and based
on real scenarios and concerns provided by front-line clin-
ical providers. Content, length, and reliability of physician
understanding were assessed by a 5-person focus group con-
sisting of physicians not included in the survey population.

Subjects were identified via administrative rosters from
each HOMERuN site. Surveys were administered via Sur-
veyMonkey, and results were analyzed descriptively. Pop-
ulations were compared via the Fisher exact test. “VIP ser-
vices” were defined as conveniences provided in addition to
the assumed basic level of care and services (eg, private or
luxury-style rooms, access to a special menu, better views,
dedicated personal care attendants, hospital liaisons). VIP
patients were defined as those patients receiving VIP ser-
vices. A hospital was identified as providing VIP services if
50% or more of respondents from that site reported the pres-
ence of VIP services.

RESULTS

Of 366 hospitalists contacted, 160 completed the survey
(44%). Respondent characteristics and reported prevalence
of VIP services are demonstrated in Table 1. In total, 78 re-
spondents (45%) reported the presence of VIP services at
their hospital. Of the 8 sites surveyed, a majority of physi-
cians at 4 sites (50%) reported presence of VIP services.

Of respondents reporting the presence of VIP services
at their hospital, a majority felt that, from a patient safety
perspective, the care received by VIP patients was the same
as care received by non-VIP patients (Table 2). A majority
reported they had felt pressured by a VIP patient or a family
member to order additional tests or treatments that the phy-
sician believed were medically unnecessary and that they
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TABLE 1. Respondent Characteristics and Prevalence
of VIP Services

Respondent Characteristics (N = 174 hospitalists)
Female, n (%)

Year of residency completion, median (1st, 3rd quartile)

97 (56%)
2010 (2004, 2013)

Prevalence of VIP Services (N = 174 hospitalists at 8 hospitals)
Physicians reporting presence of VIP services at their hospital 78 (45%)

Hospitals with a majority of physicians reporting presence of VIP services 4 (50%)
Separate unit or floor for VIP services 1(25%)
Separate room for VIP services 3(75%)

NOTE: Abbreviation: VIP, very important person.

TABLE 2. Patient Safety and Value Metrics for
Physicians Reporting the Presence of VIP Services
at Their Hospital (n = 72)

Patient Safety n (%)

VIP patient care is worse than non-VIP patient care 12 (17%)
VIP patient care is the same as non-VIP patient care 56 (78%)
VIP patient care is better than non-VIP patient care 4 (6%)

Respondents Agreeing

or Strongly Agreeing

Value n (%)

| have felt pressured by a “VIP services” patient or their family 45 (63%)

member to order additional tests or treatments that | believed

were medically unnecessary

| have felt pressured by other hospital employees/represen- 26 (36%)

tatives to comply with “VIP services” patient’s requests for

additional tests or treatments that | believed were medically

unnecessary

I'am more likely to comply with patient requests for additional 40 (56%)

tests or treatments that | believe are unnecessary if it is for a
“VIP services” patient compared to an average patient

NOTE: Abbreviation: VIP, very important person.

would be more likely to comply with VIP patient’s requests
for tests or treatments they felt were unnecessary. More than
one-third (36%) felt pressured by other hospital employees
or representatives to comply with VIP services patient’s re-
quests for additional tests or treatments that the physicians
believed were medically unnecessary.

When presented the case of a VIP patient with communi-
ty-acquired pneumonia who is clinically stable for discharge
but expressing concerns about leaving the hospital, 61
(38%) respondents reported they would not discharge this
patient home: 39 of 70 (55.7%) who reported the presence
of VIP services at their hospital, and 22 of 91 (24.2%) who
reported the absence of VIP services (P < 0.001). Of those
who reported they would not discharge this patient home,
37 (61%) reported the reason for this related to the patient’s
connection to the Board of Trustees; 48 (79%) reported the
reason for this related to the patient’s concerns; 9 (15%)
reported the reason for this related to their own concerns
regarding medical details of the patient’s case (respondents
could select more than 1 reason).

When presented the case of a VIP patient with acute
pulmonary embolism who is medically ready for discharge

with primary care physician-approved anticoagulation and
discharge plans but for whom their family requests addition-
al consultations and inpatient hypercoagulable workup, 33
(21%) respondents reported they would order additional
testing and specialist consultation: 17 of 69 (24.6%) who
reported the presence of VIP services their hospital, and 16
of 91 (17.6%) who reported the absence of VIP services (P
= 0.33). Of those who reported they would order addition-
al testing and specialist consultation, 14 (42%) reported the
reason for this related to the family’s financial connections
to the hospital; 30 (91%) reported the reason for this related
to the family’s concerns; 3 (9%) reported the reason for this
related to their own concerns about the medical details of the
patient’s case (respondents could select more than 1 reason).

DISCUSSION

In our study, a majority of physicians who reported the pres-
ence of VIP services at their hospital felt pressured by VIP
patients or their family members to perform unnecessary
testing or treatment. While this study was not designed to
quantify the burden of unnecessary care for VIP patients, our
results have implications for individual patients and public
health, including potential effects on resource availability,
the identification of clinically irrelevant incidental findings,
and short- and long-term medical complications of proce-
dures, testing and radiation exposure.

Prior publications have advocated that physicians and
hospitals should not allow VIP status to influence manage-
ment decisions.”> We found that more than one-third of
physicians who reported the presence of VIP services at their
hospital also reported receiving pressure from hospital repre-
sentatives to provide care to VIP patients that was not med-
ically indicated. These findings highlight an example of the
tension faced by physicians who are caught between patient
requests and the delivery of value-based care. This potential
conflict may be amplified particularly for those patients with
close financial, social, or professional ties to the hospitals
(and physicians) providing their care. These results suggest
the need for physicians, administrators, and patients to work
together to address the potential blurring of ethical bound-
aries created by VIP relationships. Prevention of harm and
avoidance of placing physicians in morally distressing situa-
tions are common goals for all involved parties.

Efforts to reduce unnecessary care have predominantly
focused on structural and knowledge-based drivers.*3° Our
results highlight the presence of additional forces. A major-
ity of physician respondents who reported the presence of
VIP services at their hospital also reported that they would
be more likely to comply with requests for unnecessary care
for a VIP patient as compared to a non-VIP patient. Further-
more, in case-based questions about the requests of a VIP
patient and their family for additional unnecessary care, a
significant portion of physicians who reported they would
comply with these requests listed the VIP status of the pa-
tient or family as a factor underlying this decision. Only a
minority of physicians reported their decision to provide
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additional care was the result of their own medically-based
concerns. Because these cases were hypothetical and we did
not include comparator cases involving non-VIP patients,
it remains uncertain whether the observed perceptions ac-
curately reflect real-world differences in the care of VIP and
non-VIP patients. Nonetheless, our findings emphasize the
importance of better understanding the social drivers of
overuse and physician communication strategies related to
medically inappropriate tests.!%!!

Demand for unnecessary testing may be driven by the
mentality that “more is better.”!? Contrary to this belief,
provision of unnecessary care can increase the risk of patient
harm."” Despite physician respondents reporting that VIP
patients requested and/or received additional unnecessary
care, a majority of respondents felt that patient safety for
VIP patients was equivalent to that for non-VIP patients. As
we assessed only physician perceptions of safety, which may
not necessarily correlate with actual safety, further research
in this area is needed.

Our study was limited by several factors. While our study
population included hospitalists from 8 geographically broad
hospitals, including university, safety net, and community
hospitals, study responses may not be reflective of nationwide
trends. Our response rate may limit our ability to generalize
conclusions beyond respondents. Second, our study captured
physician perceptions of behavior and safety rather than ac-
tually measuring practice and outcomes. Studies comparing
physician practice patterns and outcomes between VIP and
non-VIP patients would be informative. Additionally, despite
our inclusive survey design process, our survey was not validat-
ed, and it is possible that our questions were not interpreted as
intended. Lastly, despite the anonymous nature of our survey,
physicians may have felt compelled to respond in a particular
way due to conflicting professional, financial, or social factors.

Our findings provide initial insight into how care for the
VIP patient may present unique challenges for physicians,

Safety and Value of Inpatient VIP Services | Allen-Dicker et al

hospitals, and society by systematizing care inequities, as
well as potentially incentivizing low-value care practices.
Whether these imbalances produce clinical harms or bene-
fits remains worthy of future studies.

Disclosure: Nothing to report.
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Pharmacists’ admission medication histories (AMHSs) are
known to reduce adverse drug events (ADEs). Pharmacist-
supervised pharmacy technicians (PSPTs) have also been
used in this role. Nonetheless, few studies estimate the costs
of utilizing PSPTs to obtain AMHs. We used time and motion
methodology to study the time and cost required for phar-
macists and PSPTs to obtain AMHSs for patients at high risk
for ADEs. Pharmacists and PSPTs required 58.5 (95% con-
fidence interval [CI], 46.9-70.1) and 79.4 (95% CI, 59.1-99.8)
minutes per patient, respectively (P = 0.14). PSPT-obtained

AMHs also required 26.0 (95% CI, 14.9-37.1) minutes of
pharmacist supervision per patient. Based on 2015 US Bu-
reau of Labor Statistics wage data, we estimated the cost of
having pharmacists and PSPTs obtain AMHs to be $55.91
(95% Cl, 44.9-67.0) and $45.00 (95% Cl, 29.7-60.4), respec-
tively, which included pharmacist supervisory cost, per pa-
tient (P = 0.32). Thus, we found no statistically significant
difference in time or cost between the two provider types.
Journal of Hospital Medicine 2017;12:180-183. © 2017 Soci-
ety of Hospital Medicine

Using pharmacists to obtain admission medication histories
(AMHs) reduces medication errors by 70% to 83% and resul-
tant adverse drug events (ADEs) by 15%.!? Dissemination
of this practice has been limited by several factors, including
clinician practice models, staff availability, confusion in pro-
vider roles and accountability, and absence of standardized
best practices.*> This paper assesses one of these barriers:
the high cost of utilizing pharmacists. Third-person observer
time and motion analysis shows that pharmacists require 46
and 92 minutes to obtain AMHs from medical and geriatric
patients,® respectively, resulting in pharmacist costs of $44 to
$88 per patient, based on 2015 US Bureau of Labor Statistics
(BLS) hourly wage data for pharmacists ($57.34).
Pharmacist-supervised pharmacy technicians (PSPTs)
achieve AMH accuracy comparable to pharmacists,®*® but
their hourly wages are only 26% of pharmacists’.” We conduct-
ed a third-person observer time and motion study'® to compare
the amount of time and labor cost necessary for pharmacists

and PSPTs to obtain AMHs for patients at high risk for ADEs.

METHODS
This study originated as part of a randomized, controlled tri-
al conducted during January-February 2014 at Cedars-Sinai

*Address for correspondence and reprint requests: Caroline B. Nguyen,
PharmD, BCPS, 9014 Bolsa Ave., Westminster, CA 92683; Telephone: 714-
376-6055; Fax: 714-890-7191; E-mail: cbnnguyen@gmail.com

Additional Supporting Information may be found in the online version of this article.

Received: April 19, 2016; Revised: September 22, 2016; Accepted: October
16, 2016
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Medical Center (CSMC), an 896-bed, university-affiliated,
not-for-profit hospital.” Pharmacy staff included pharma-
cists, PGY-1 pharmacy residents, and pharmacy technicians,
each of whom received standardized didactic and experien-
tial training (Appendix 1).

The pharmacists’ AMH and general pharmacy experience
ranged from <1 to 3 years and <1 to 5 years, respectively. For
PSPTs, AMH and general pharmacy experience ranged from
<1 to 2 years and 1 to 17 years, respectively. Three addition-
al pharmacists were involved in supervising PSPTs, and their
experience fell within the aforementioned ranges, except for
one pharmacist with general pharmacy experience of 16
years. The CSMC Institutional Review Board approved this
study with oral consent from pharmacy staff.

For the trial, pharmacists and PSPTs obtained AMHs from
185 patients identified as high-risk for ADEs in the CSMC
Emergency Department (ED). Patients were randomized
into each arm using RANDI2 software!! if they met one of
the trial inclusion criteria, accessed via electronic health re-
cord (EHR) (Appendix 2). For several days during this trial,
a trained research nurse shadowed pharmacists and PSPTs to
record tasks performed, as well as the actual time, including
start and end times, dedicated to each task.

After excluding AMHs with incomplete data, we calcu-
lated mean AMH times and component task times (Table).
We compared mean times for pharmacists and PSPTs using
two sample t tests (Table). We calculated mean times of
tasks across only AMHs that required the task, mean times
of tasks across all AMHs studied, regardless of whether the
AMH required the task or not (assigning O minutes for the
task if it was not required), and percent mean time of task
per patient for providers combined (Table).
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TABLE. Observed Admission Medication History Tasks and Time Spent?

Mean Times Based on AMHs that Required this Task Mean Times Based Across All AMHs
(n = reported in each section) (Combined n = 30, Pharmacists n = 12, PSPTs n = 18)
Mean Time Mean Time % Mean Time
for Providers Mean Time for Mean Time for Providers Mean Time for Mean Time per Patient for
Observed Observed AMH Combined Pharmacists ~ for PSPTs P Combined Pharmacists ~ for PSPTs P Providers
AMH Tasks  Task Descriptions (minutes) (minutes) (minutes)  value® (minutes) (minutes) (minutes)  value® Combined
Direct Patient Discussion with patient 20.4 191 21.3 .67 14.3 14.3 14.2 .98 17.7%
Care Activities aﬂd/O_F family member/ (95% Cl (95% Cl (95% Cl (95% Cl (95% Cl (95% Cl (95% Cl
caregiver at bedside® 15.5-25.2) 13.3-24.9) 13.9-28.8) 9.5-19.0) 7.8-20.9) 74-211) 12.0-23.4)
n=21 n=9 n=12
Utilizing Obtain medication 15.8 13.8 17.4 54 9.5 9.2 9.7 91 11.6%
Secondary informgtion from ) (95% CI (95% Cl (95% Cl (95% Cl (95% Cl (95% Cl (95% CI
Resources outpatient pharmacies 10.2-21.4) 8.9-18.6) 8.0-26.9) 5.1-13.8) 4.2-14.1) 3.1-16.2) 6.6-16.6)
via phone and/or fax?
n=18 n=28 n=10
Obtain medication 8.8 17 6.8 N/A 15 1.4 15 74 1.7%
information fﬁom care- (95% Cl (95% C15.1-8.6) (95% Cl (95% Cl (95% Cl (95% Cl
givers or family members 4 6-13.0) 0.1-2.8) -1.4-4.2) 0.1-2.9) -0.1%-3.5%)
who are not present
n=>5 n=1 n=4
Obtain medication 12.3 9 13.3 N/A 16 0.8 2.2 44 1.1%
infprmation from MD (95% Cl (95% Cl (95% Cl (95% Cl (95% CI (95% CI
offices 4.3-20.3) 2.5-24.2) -0.1-3.4) -0.7-2.2) -0.6-5.0) 0.0-2.2)
n=4 n=1 n=3
Obtain medication 7.8 1 6.7 N/A 1.1 0.9 1.1 .86 1.3%
information from dialysis (95% Cl (95% Cl (95% Cl (95% Cl (95% CI (95% Cl
centers 3.9-11.6) 2.1-11.2) 0.0-2.2) -0.9-2.7) -0.2-2.5) 0.1-2.6)
n=4 n=1 n=3
Obtain medication 1141 1.7 10.8 77 33 2.9 36 74 6.1%
information from SNFs® (95% Cl (95% Cl (95% Cl (95% CI (95% Cl (95% Cl (95% Cl
8.7-13.5) 9.9-13.4) 7.2-14.4) 1.3-5.3) -0.1-5.9) 0.9-6.3) 2.1-10.1)
n=9 n=3 n==6
Utilizing Review the patient’s 30.1 320 28.8 .60 301 320 28.8 .60 42.8%
Electronic EHB prior to seeing the (95% CI (95% Cl (95% CI (95% Cl (95% Cl (95% Cl (95% Cl
Health Record  patient' 24.5-35.6) 25.4-38.6) 205-37.2) 24.5-35.6) 25.4-38.6) 20.5-37.2) 37.4-48.2)
Update AMH in EHR and
document pharmacist _ _ _
verification of the AMH? n=30 n=12 n=18
Write pharmacist AMH
note"
Complete order for phar-
macist to obtain AMH
Pharmacist Provide workflow 26.0 - 26.0 N/A 26.0 - 26.0 N/A 17.3%
Supervision of  guidance, if needed (95% Cl (95% Cl (95% Cl (95% CI (95% Cl
Technicians' Verify technician 14.9-37.1) 14.9-37.1) 14.9-37.1) 14.9-37.1) 10.8-23.8)
completed AMH¢
Verify technician AMH n=18 n=0 n=18 n=18 n=0 n=18
with patient and/or
secondary resources, if
needed
Provide feedback for
technician AMH errors,
if needed
Miscellaneous  Request interpreter 8.0 8.0 - N/A! 0.3 0.7 - N/A! 0.3%
(95% CI (95% Cl (95% CI
n=1 n=1 n=0 -0.3-0.8) -0.6-2.0) n=0 -0.3-0.9)

Total time to obtain an AMH includes tasks below. Note: Not all tasks are required for each AMH.
"Comparison of mean time to complete tasks for pharmacists vs. PSPTs using two sample t tests.

“May include discussing the following: Introducing self to patient and assessing mental status; identifying the patient’s primary caregiver for medications, if not the patient; reviewing the patient's medication list and/or pill bottles, if
available; reviewing prescription medications, OTC medications, and non-oral medications; assessing patient medication literacy and adherence; providing medication education; determining last dose of medications; and obtaining
pharmacy/secondary resource information.

9Time to obtain pharmacy fill data.
*May include the following: Reviewing SNF MAR sent with patient; calling SNFs for medication list or to fax SNF MAR, if not sent with the patient; and calling SNF for clarification of SNF MAR.
May include reviewing the following: Current unvalidated AMH; subjective and objective patient information for current admission; recent hospitalizations; and recent outpatient records.

9May include updating the following: Deleting, modifying, and adding medications based on validated AMH; selecting EHR medication entries, while considering inpatient formulary and ensuring patients are discharged on home medica-
tions vs. formulary substitutions; and providing time of last dose of medications for scheduling of first inpatient dose, if ordered.

"May include documenting the following: Resources utilized to obtain the AMH; outpatient, hospital discharge, or long-term care facility medication errors; patient self-adjustments or self-discontinuing of medications; recent significant
MD changes; patient medication adherence or literacy issues; and patient medication concerns.

Pharmacist time to supervise PSPTs.

May include providing guidance for the following: Information that needs to be clarified with the patient; next steps in reconciling sources of information; how to update the AMH in the EHR.
“Based on sources of information obtained by the PSPT and PSPT presentation of AMH.

'Unable to calculate P value due to inadequate n in each arm.

NOTE: Abbreviations: AMH, admission medication history; CI, confidence interval; EHR, electronic health record; MAR, medication administration record; MD, medical doctor; OTC, over-the-counter; PSPTs, pharmacist-supervised
pharmacy technicians; SNF, skilled nursing facility.




Nguyen et al | Pharmacy Time to Obtain Medication Histories
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FIG. Time necessary for pharmacists and pharmacist-supervised pharmacy technicians to obtain an admission medication history.

NOTE: Abbreviation: CI, confidence interval.

We calculated Pearson product-moment correlation esti-
mates between AMH time and these continuous variables:
patient age; total number of EHR medications; number of
chronic EHR medications; years of provider AMH experi-
ence; and years of provider general pharmacy experience.
Using two sample t tests, we also checked for associations
between AMH time and the following categorical variables:
sex; presence of a patient-provided medication list; caregiv-
er availability; and altered mental status, as determined by
review of the ED physician’s note. Caregiver availability was
defined as the availability of a family member, caregiver, or
medication administration record (MAR) for patients re-
siding at a skilled nursing facility (SNF). The rationale for
combining these variables is that SNF nurses are the prima-
ry caregivers responsible for administering medications, and
the MAR is reflective of their actions.

After reviewing our initial data, we decided to increase
our sample size from 20 to 30 complete AMHs. Because the
trial had concluded, we selected 10 additional patients who
met trial criteria and who would already have an AMH ob-
tained by pharmacy staff for operational reasons. The only
difference with the second set of patients (n = 10) is that we
did not randomize patients into each arm, but chose to focus
on AMHs obtained by PSPTs, as there is a greater need in
the literature to study PSPTs. After finalizing data collec-
tion, the aforementioned analyses were conducted on the
complete data set.

Lastly, we estimated the mean labor cost for pharmacists
and PSPTs to obtain an AMH by using 2015 US BLS hourly
wage data for pharmacists ($57.34) and pharmacy techni-
cians ($15.23).” The cost for a pharmacist-obtained AMH
was calculated by multiplying the measured mean time a
pharmacist needed to obtain an AMH by $57.34 per hour.
The cost for a PSPT-obtained AMH was the sum of the
PSPT’s measured mean time to obtain an AMH multiplied
by $15.23 per hour and the measured mean pharmacist su-
pervisory time multiplied by $57.34 per hour.

RESULTS

Of the 37 observed AMHs, 30 had complete data. Seven
AMHs were excluded because not all task times were record-
ed, due to the schedule restraints of the research nurse. Phar-
macists and PSPTs obtained 12 and 18 AMHs, respectively.
Mean patient ages were 83.3 (95% confidence interval [CI],
77.3-89.2) and 79.8 (95% CI, 71.5-88.0), for pharmacists
and PSPTs, respectively (P = 0.55). Patient’s EHRs con-
tained a mean of 14.3 (95% CI, 11.2-17.5) and 16.3 (95%
ClI, 13.2-19.5) medications, prior to pharmacists and PSPTs
obtaining an AMH, respectively (P = 0.41).

The mean time pharmacists and PSPTs needed to obtain
an AMH was 58.5 (95% CI, 46.9-70.1) and 79.4 (95% CI,
59.1-99.8) minutes, respectively (P = 0.14). Summary time
data per provider is reported in the Figure. The mean time
for pharmacist supervision of technicians was 26 (95% CI,
14.9-37.1) minutes. Mean times of tasks and comparisons
of these means times between providers are reported in the
Table. The percent mean time for each task per patient for
providers combined is also reported in the Table, in which
utilizing the EHR was associated with the greatest percent-
age of time spent at 42.8% (95% CI, 37.4-48.2).

In the 18 cases for which a caregiver (or SNF medication
list) was available, providers needed only 58.1 (95% CI,
44.1-72.1) minutes to obtain an AMH, as compared with
90.5 (95% CI, 67.9-113.1) minutes for the 12 cases lack-
ing these resources (P = 0.02). We also found that among
PSPTs, years of AMH experience were positively correlated
with AMH time (coefficient of correlation 0.49, P = 0.04).
No other studied variables were correlated with or associated
with differential AMH times.

We estimated mean labor costs for pharmacists and PSPTs
to obtain AMHs as $55.91 (95% CI, 44.9-67.0) and $45.00
(95% CI, 29.7-60.4) per patient, respectively (P = 0.32). In the
latter case, $24.85 (95% CI, 14.3-35.4) of the $45.00 would
be needed for pharmacist supervisory time. The labor cost for

a PSPT-obtained AMH ($45.00) was the sum of the PSPT’s
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mean time (79.4 minutes) multiplied by technician wage data
($15.23/hour) and supervising pharmacist’s mean time (26.0
minutes) multiplied by pharmacist wage data ($57.34/hour).

DISCUSSION
Although limited by sample size, we observed no difference
in time or costs of obtaining AMHs between pharmacists
and PSPTs. Several prior studies reported that pharmacists
and technicians needed less time to obtain AMHs (20-40
minutes), as compared with our findings.'*'* However, most
prior studies used younger, healthier patients. Additionally,
they used clinician self-reporting instead of third-person
observer time and motion methodology. Indeed, the phar-
macist times we observed in this study were consistent with
prior findings® that used accepted third-person observer time
and motion methodology.'°

We observed more variation in time to obtain AMHs
among PSPTs than among pharmacists. While variation
may be at least in part to the greater number of technicians
studied, variation also points to the need for training and
oversight of PSPTs. Selection of PSPTs with prior experi-
ence interacting with patients and functioning with higher
levels of autonomy, standardized training of PSPTs, and con-
sistent dedication of trained PSPTs to AMH functions to
maintain their skills, may help to minimize such variation.

Limitations include the use of a single center and a small
sample size. As such, the study may be underpowered to
demonstrate statistically significant differences between
providers. Furthermore, 7 AMHs (19%) had to be excluded
because complete task times were missing. This was exclu-
sively because the workday of the research nurse ended be-
fore the AMH had been completed. Another limitation was
that the tasks observed could have been dissected further to
identify even more specific factors that could be targeted to
decrease AMH times. We recommend that future studies be
larger, investigate in more depth various factors associated
with time needed to obtain AMHs, consider which patients
would most likely benefit from PSPTs, and use a measure of
value (eg, number of history errors prevented/dollar spent).

In summary, we found that PSPTs can obtain AMHs for
similar cost to pharmacists. It will be especially important to
know whether PSPTs maintain the accuracy documented in
prior studies.®® If that continues to be the case, we expect
our findings to allow many hospitals to implement programs
using PSPTs to obtain accurate AMHs.

Pharmacy Time to Obtain Medication Histories | Nguyen et al
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CHOOSING WISELY®: THINGS WE DO FOR NO REASON

Nondirected Testing for Inpatients With Severe Liver Injury

Elliot B. Tapper, MD™, Shoshana J. Herzig, MD, MPH?

'Division of Gastroenterology and Hepatology, University of Michigan, Ann Arbor, Michigan; 2Division of General Medicine and Primary Care, Beth
Israel Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts.

The “Things We Do for No Reason” series reviews practices
which have become common parts of hospital care but which
may provide little value to our patients. Practices reviewed in the
TWDEFENR series do not represent “black and white” conclusions
or clinical practice standards, but are meant as a starting place for
research and active discussions among hospitalists and patients.
We invite you to be part of that discussion.

CASE REPORT

A 68-year-old woman with ischemic cardiomyopathy was
admitted with abdominal cramping, diarrhea, and nausea,
which had left her unable to keep food and liquids down for
2 days. She had been taking diuretics and had a remote his-
tory of intravenous drug use. On admission, she was afebrile
and had blood pressure of 100/60 mm Hg and a heart rate of
100 bpm. Her extremities were cool and clammy. Blood test
results showed an alanine aminotransferase (ALT) level of
1510 IU/L and an aspartate aminotransferase (AST) level of
1643 IU/L. The patient’s clinician did not know her baseline
ALT and AST levels and thought the best approach was to
identify the cause of the transaminase elevation.

Severe acute liver injury (liver enzymes, >10 x upper limit
of normal [ULN], usually 40 IU/L) is a common presenta-
tion among hospitalized patients. Between 1997 and 2015,
1.5% of patients admitted to our hospital had severe liver in-
jury. In another large cohort of hospitalized patients,! 0.6%
had an ALT level higher than 1000 IU/L (~20 x ULN). A
precise diagnosis is often needed to direct appropriate ther-
apy, and serologic tests are available for many conditions,
both common and rare (Table). Given the relative ease of
bundled blood testing, nondirected testing has emerged as a
popular, if reflexive, strategy.”” In this approach, clinicians
evaluate each patient for the set of testable diseases all at
once—in contrast to taking a directed, stepwise testing ap-
proach guided by the patient’s history.

Use of nondirected testing is common in patients with se-
vere acute liver injury. Of the 5795 such patients treated at
our hospital between 2000 and 2015, within the same day of
service 53% were tested for hepatitis C virus antibody, 38%
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Division of Gastroenterology and Hepatology, University of Michigan, Taubman
Center 3912, 1500 E Medical Center Dr., Ann Arbor, Ml 4810; Telephone: 734-
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for hemochromatosis (ferritin test), 28% for autoimmune
hepatitis (antinuclear antibody test), and 15% for primary
biliary cholangitis (antimitochondrial antibody test) by our
clinical laboratory. Of the 5023 patients who had send-out
tests performed for Wilson disease (ceruloplasmin), 81%
were queried for hepatitis B virus infection, 76% for hepatitis
C virus infection, 75% for autoimmune hepatitis, and 73.1%
for hemochromatosis.? Similar trends were found for patients
with severe liver injury tested for o-antitrypsin (AAT) de-
ficiency.’ In sum, these data showed that each patient with
severe liver injury was tested out of concern about diseases
with markedly different epidemiology and clinical presenta-

tions (Table).

WHY YOU MIGHT THINK NONDIRECTED TESTING
IS HELPFUL

Use of nondirected testing may reflect perceived urgency,
convenience, and thoroughness.>® Alternatively, it may sim-
ply involve following a consultant’s recommendations. As
severe acute liver injury is often associated with tremendous
morbidity, clinicians seeking answers may perceive directed,
stepwise testing as inappropriately slow given the urgency of
the presentation; they may think that nondirected testing
can reduce hospital length of stay.

WHY NONDIRECTED TESTING IS NOT HELPFUL
Nondirected testing is a problem for at least 4 reasons: limit-
ed benefit of reflexive testing for rare diseases, no meaningful
impact on outcomes, false positives, and financial cost.

First, immediately testing for rare causes of liver disease
is unlikely to benefit patients with severe liver injury. The
underlying etiologies of severe liver injury are relatively well
circumscribed (Table). Overall, 42% of patients with severe
liver injury and 57% of those with an ALT level higher than
1000 IU/L have ischemic hepatitis.” Accounting for a signif-
icant percentage of severe liver injury cases are acute biliary
obstruction (24%), drug-induced injury (10%-13%), and
viral hepatitis (4%-7%)."® Of the small subset of patients
with severe liver injury that progresses to acute liver failure
(ALF; encephalopathy, coagulopathy), 0.5% have autoim-
mune hepatitis and 0.1% have Wilson disease.” Further-
more, many patients are tested for AAT deficiency, hemo-
chromatosis, and primary biliary cholangitis, but these are
never causes of severe acute liver injury (Table).

Second, diagnosing a rarer cause of acute liver injury mod-
estly earlier has no meaningful impact on outcome. Work-
up for more common etiologies can usually be completed
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TABLE. Causes of Severe Acute Liver Injury?

Prevalence Among Those

Disease Population Estimate with Severe Liver Injury Test

Ischemic hepatitis” Unknown 42% Physical exam, hemodynamics; if no evidence of hypoperfusion, consider ultrasonography
and exclude viral hepatitis

Acute biliary obstruction'® ~0.003% 24% Ultrasonography, cross-sectional imaging

Drug-induced liver injury® ~0.002% 10%-13% Exclude viral hepatitis, consider biopsy

Viral hepatitis'*® ~1% 4%-7% Hepatitis C antibody/confirmed with PCR; hepatitis B surface antigen or core immunoglobulin
M/confirmed with PCR

Autoimmune hepatitis®'* 0.001% <0.5% Antinuclear antibody, antismooth muscle antibody, immunoglobulin G; consider biopsy

Wilson disease® 0.03% <0.1% Ceruloplasmin <20 mg/dL; confirmed with urine copper concentration

Hemochromatosis'® 0.1% 0% Transferrin saturation >45%; confirmed with genetic test

Primary biliary cholangitis'® 0.01% 0% Antimitochondrial antibody; consider biopsy

Alpha-1 antitrypsin deficiency? 0.04% 0% Alpha-1 antitrypsin level (<80 mg/dL) and confirmatory phenotype

aSevere acute liver injury = liver enzymes >10 times the upper limit of normal.
NOTE: Abbreviation: PCR, polymerase chain reaction.

Severe Acute Liver Injury
Liver Enzymes >10x ULN

Y Classic N o Stepwise
es history clues © > \_ management

Common Causes

Evidence of cardiogenic
shock (eg, cool extremities)
or hypotension

Ischemic Physical exam and evaluation for
hepatitis evidence of cardiac failure

Characteristic abdominal pain, Liver ultrasonography versus

M pancreatitis, fever cross-sectional imaging
@ Step One
. . Hepatitis B surface antigen, PCR;
Antecedent intravenous drug Viral " . o
use, recent immunosuppression hepatitis hepatitis C antibody, PCR;

consider hepatitis A antibody

Excessive acetaminophen, ' . l : . : . If no answers
L I Drug-induced Careful ingestion history, withhold ’
recently ;:;E[liztpe”cé SQéIbIOtIC or F——> Iiver injury < medications proceed

Autoimmune hepatitis?
Check ANA, ASMA, IgG

Wilson Disease (if <55 years old)?
Check ceruloplasmin, urine copper

Still not clear?
tep th
Consider liver biopsy @

A

Rare Causes

FIG. Pathway for evaluation of severe acute liver injury.

NOTE: Abbreviations: ANA, antinuclear antibody; ASMA, anti-smooth muscle antibody; IgG, immunoglobulin G; PCR, polymerase chain reaction; ULN, upper limit of normal.

within 2 or 3 days. This is true even for patients with ALE viral therapy for hepatitis B virus infection.”!® Furthermore,
Specific therapies generally are lacking for ALF, save foruse ~ although effective therapies are available for both autoim-
of N-acetylcysteine for acetaminophen overdose and anti-  mune hepatitis and Wilson disease, the potential benefit
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stems from altering the longer term course of disease. Initial
management, even for these rare conditions, is no different
from that for other etiologies. Conversely, acute liver injury
caused by ischemic hepatitis, biliary disease, or drug-induced
liver injury requires swift corrective action. Even if normo-
tensive, patients with ischemic hepatitis are often in cardio-
genic shock and benefit from careful monitoring and criti-
cal care.” Patients with acute biliary obstruction may need
therapeutic endoscopy. Last, patients with drug-induced
liver injury benefit from immediate discontinuation of the
offending drug.

Third, in the testing of patients with low pretest probabil-
ities, false positives are common. For example, at our institu-
tion and at an institution in Austria, severe liver injury pa-
tients with a low ceruloplasmin level have a 95.1% to 98.1%
chance of a false-positive result (they have a low ceruloplas-
min level but do not have Wilson disease).>* Furthermore,
91% of positive tests are never confirmed,’ indicating either
that clinicians never valued the initial test or that other di-
agnoses were much more likely. Even worse, as was the case
in 65% of patients with low AAT levels,? genetic diagnoses
were based on unconfirmed, potentially false-positive sero-
logic tests.

Fourth, although the financial cost for each individual
test is small, at the population level the cost of nondirect-
ed testing is significant. For example, although each reflects
testing for conditions that do not cause acute liver injury,
the costs of ferritin, AAT, and antimitochondrial antibody
tests are $13, $16, and $37, respectively (Medicare/Medicaid
reimbursements in 2016 $US)."* About 1.5% of admitted
patients are found to have severe liver injury. If this propor-
tion holds true for the roughly 40 million discharges from
US hospitals each year, then there would be an annual cost
of about $40 million if all 3 tests were performed for each
patient with severe liver injury. In addition, although non-
directed testing may seem clinically expedient, there are no
data suggesting it reduces length of stay. In fact, ceruloplas-
min, AAT, and many other tests are sent to external labora-
tories and are unlikely to be returned before discharge. If cli-
nicians delay discharge for results, then nondirected testing
would increase rather than decrease length of stay.

WHAT YOU SHOULD DO INSTEAD
In this era of increasing cost-consciousness, nondirected
testing has escaped relatively unscathed. Indeed, nondirect-
ed testing is prevalent, yet has pitfalls similar to those of se-
rologic testing (eg, vasculitis or arthritis,® acute renal injury,
infectious disease!'?). The alternative is deliberate, empiri-
cal, patient-centered testing that is attentive to the patient’s
presentation and the harms of false positives. The idea is to
select tests for each patient with acute liver injury according
to presentation and the most likely corresponding diagnoses
(Table, Figure).

The patient in our case report had a history suggestive
of ischemic hepatitis, which requires urgent evaluation,
and management of potential decompensated heart failure.

However, given her history of intravenous drug use, viral
hepatitis must be excluded. In addition, a careful history
of medication and ingestion should be obtained. Testing
should start with physical examination (assessing for hy-
poperfusion), consideration of abdominal ultrasonography
with Doppler evaluation, and serologic testing for viral hep-
atitis. Testing for rare diseases should be performed only after
these more common diseases have been excluded.

The “one-stop shopping” in providers’ electronic order
entry systems makes it too easy to over-order tests. Fortu-
nately, these systems’ simple and effective decision supports
can force pauses in the ordering process, create barriers to
waste, and provide education about test characteristics and
costs.*>1 Our medical center’s volume of ceruloplasmin or-
ders decreased by 80% after a change was made to its order-
ing system; the ordering of a ceruloplasmin test is now inter-
rupted by a pop-up screen that displays test characteristics
and an option to continue or cancel the order.*> Hospitals
should consider implementing clinical decision supports in
this area. Successful interventions provide electronic rather
than paper-based support as part of the clinical workflow,
during the ordering process, and recommendations rather
than assessments."

RECOMMENDATIONS

e For each patient with severe acute liver injury, select tests
on the basis of the presentation (Figure). Testing for rare
diseases should be performed only after common diseases
have been excluded.

e Avoid testing for hemochromatosis (iron indices, genetic
tests), AAT deficiency (AAT levels or phenotypes), and
primary biliary cholangitis (antimitochondrial antibod-
ies) in patients with severe acute liver injury.

e Consider implementing decision supports that can curb
nondirected testing in areas in which it is common.

CONCLUSION

Nondirected testing is associated with false positives and in-
creased costs in the evaluation and management of severe
acute liver injury. The alternative is deliberate, epidemio-
logically and clinically driven directed testing. Electronic
ordering system decision supports can be useful in curtailing
nondirected testing.

Disclosure: Nothing to report.

Do you think this is a low-value practice? Is this truly a “Thing We Do for No Reason”? Let
us know what you do in your practice and propose ideas for other “Things We Do for No
Reason” topics. Please join in the conversation online at Twitter (#TWDFNR)/Facebook

and don’t forget to “Like It” on Facebook or retweet it on Twitter.
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CLINICAL CARE CONUNDRUMS

Forging Ahead

The approach to clinical conundrums by an expert clinician is revealed through the presentation of an actual patient’s case in an
approach typical of a morning report. Similarly to patient care, sequential pieces of information are provided to the clinician, who is
unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the patient and the discussant.

@ This icon represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.

Zafia Anklesaria, MD', Daniel Hunt, MD?, Maulik Shah, MD?, Bradley Sharpe, MD*, Bradley Monash, MD*%"

'Department of Medicine, University of California, Los Angeles, Los Angeles, California; 2Department of Medicine, Emory University, Atlanta, Georgia;
3Department of Neurology, University of California, San Francisco, San Francisco, California; *Department of Medicine, University of California, San
Francisco, San Francisco, California; *Department of Pediatrics, University of California, San Francisco, San Francisco, California.

A 45-year-old woman presented to the emergency de-

partment with 2 days of generalized, progressive
weakness. Her ability to walk and perform daily chores
was increasingly limited. On the morning of her presenta-
tion, she was unable to stand up without falling.

A complaint of weakness must be classified as either func-
tional weakness related to a systemic process or true neuro-
logic weakness from dysfunction of the central nervous sys-
tem (eg, brain, spinal cord) or peripheral nervous system (eg,
anterior horn cell, nerve, neuromuscular junction, or mus-
cle). More information on her clinical course and a detailed
neurologic exam will help clarify this key branch point.

She was 2 weeks status-post laparoscopic Roux-en-Y

gastric bypass and gastric band removal performed in
Europe. Immediately following surgery, she experienced
abdominal discomfort and nausea with occasional non-
bloody, nonbilious emesis, attributed to expected postoper-
ative anatomical changes. She developed a postoperative
pneumonia treated with amoxicillin-clavulanate. She tol-
erated her flight back to the United States, but her abdom-
inal discomfort persisted and she had minimal oral intake
due to her nausea.

Functional weakness may stem from hypovolemia from insuf-
ficient oral intake, anemia related to the recent surgery, elec-
trolyte abnormalities, chronic nutritional issues associated
with obesity and weight-reduction surgery, and pneumonia.
Prolonged air travel, obesity, and recent surgery place her at
risk for venous thromboembolism, which may manifest as re-
duced exercise tolerance. Nausea, vomiting, and abdominal
pain persisting for 2 weeks after a Roux-en-Y gastric bypass
surgery raises several concerns, including gastric remnant
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distension (although hiccups are often prominent); stomal
stenosis, which typically presents several weeks after surgery;
marginal ulceration; or infection at the surgical site or from
an anastomotic leak. She may also have a surgery- or medi-
cation-related myopathy.

The patient had a history of obesity, hypertension,

hyperlipidemia, migraine headaches, and nonalcohol-
ic steatohepatitis. Four years previously, she had under-
gone gastric banding complicated by band migration and
ulceration at the banding site. Her medications were am-
lodipine, losartan, ranitidine, acetaminophen, and nad-
roparin for venous thromboembolism prophylaxis during
her flight. She denied alcohol, tobacco, or illicit drug use.
On further questioning, she reported diaphoresis, mild
dyspnea, loose stools, and a sensation of numbness and
“heaviness” in her arms. Her abdominal pain was limited
to the surgical incision and was controlled with acetamin-
ophen. She denied fevers, cough, chest pain, diplopia, or
dysphagia.

Heaviness in both arms could result from an acutely pre-
senting myopathic or neuropathic process, while the coexis-
tence of numbness suggests a sensorimotor polyneuropathy.
Obesity and gastric bypass surgery increase her nutritional
risk, and thiamine deficiency may present as an acute axonal
polyneuropathy (ie, beriberi). Unlike vitamin B12 deficien-
cy, which may take years to develop, thiamine deficiency
can present within 4 weeks of gastric bypass surgery. Her
dyspnea may be a manifestation of diaphragmatic weakness,
although her ostensibly treated pneumonia or as of yet un-
proven postoperative anemia may be contributing. Chemo-
prophylaxis mitigates her risk of venous thromboembolism,
which is, nonetheless, unlikely to account for the gastroin-
testinal symptoms and upper extremity weakness. If she is
continuing to take amlodipine and losartan but has become
volume-depleted, hypotension may be contributing to the
generalized weakness.

Physical examination revealed an obese, pale and dia-
phoretic woman. Her temperature was 36.9°C, heart
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rate 77 beats per minute, blood pressure 158/90 mm Hg,
respiratory rate 28 breaths per minute, and O, saturation
99% on ambient air. She had no cervical lymphadenopathy
and a normal thyroid exam. There were no murmurs on car-
diac examination, and jugular venous pressure was estimat-
ed at 10 cm of water. Her lung sounds were clear. Her abdo-
men was soft, nondistended, with localized tenderness and
fluctuance around the midline surgical incision with a small
amount of purulent drainage. She was alert and oriented to
name, date, place, and situation. Cranial nerves II through
XII were grossly intact. Strength was 4/5 in bilateral biceps,
triceps and distal hand and finger extensors, 3/5 in bilateral
deltoids. Strength in hip flexors was 4/5 and it was 5/5 in
distal lower extremities. Sensation was intact to pinprick in
upper and lower extremities. Biceps reflexes were absent;
patellar and ankle reflexes were 1+ and symmetric. The re-
mainder of the physical exam was unremarkable.

The patient has symmetric proximal muscle weakness with
upper extremity predominance and preserved strength in
her distal lower extremities. A myopathy could explain this
pattern of weakness, further substantiated by absent reflexes
and reportedly intact sensation. Subacute causes of myop-
athy include hypokalemia, hyperkalemia, toxic myopathies
from medications, or infection-induced rhabdomyolysis.
However, she does not report muscle pain, and the loss of
reflexes is faster than would be expected with a myopathy.
A more thorough sensory examination would inform the as-
sessment of potential neuropathic processes. Guillain-Barré
syndrome (GBS) is possible; it most commonly presents as
an ascending, distally predominant acute inflammatory de-
myelinating polyneuropathy (AIDP), although her upper
extremity weakness predominates and there are no clear sen-
sory changes. It remains to be determined how her wound
infection might relate to her overall presentation.

Her white blood cell count was 12,600/uL (reference

range: 3,400-10,000/uL), hemoglobin was 10.2 g/dL,
and platelet count was 698,000/uL. Mean corpuscular vol-
ume was 86 fL. Serum chemistries were: sodium 138
mEq/L, potassium 3.8 mEq/L, chloride 106 mmol/L, bi-
carbonate 15 mmol/L, blood urea nitrogen 5 mg/dL, creat-
inine 0.65 mg/dL, glucose 125 mg/dL, calcium 8.3 mg/dL,
magnesium 1.9 mg/dL, phosphorous 2.4 mg/dL, and lac-
tate 1.8 mmol/L (normal: < 2.0 mmol/L). Creatinine ki-
nase (CK), liver function tests, and coagulation panel
were normal. Total protein was 6.4 g/dL, and albumin was
2.7 g/dL. Venous blood gas was: pH 7.39 and PCO, 25
mmHg. Urinalysis revealed ketones. Blood and wound
cultures were sent for evaluation. A chest x-ray was unre-
markable. An electrocardiogram showed normal sinus
rhythm. Computed tomography (CT) of the abdomen and
pelvis revealed a multiloculated rim-enhancing fluid col-
lection in the anterior abdominal wall (Figure 1).

She does not have any notable electrolyte derangements that
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would account for her weakness, and the normal creatinine
kinase lowers the probability of a myopathy and excludes
rhabdomyolysis. Progression of weakness from proximal to
distal muscles in a symmetric fashion is consistent with bot-
ulism, and she has an intra-abdominal wound infection that
could be harboring Clostridium botulinum. Nonetheless, the
normal cranial nerve exam and the rarity of botulism occur-
ring with surgical wounds argue against this diagnosis. She
should receive intravenous (IV) thiamine for the possibility
of beriberi. A lumbar puncture should be performed to assess
for albuminocytologic dissociation, which can be seen in pa-

tients with GBS.

The patient received high-dose IV thiamine, IV van-

comycin, IV piperacillin-tazobactam, and acetamino-
phen. Over the subsequent 4 hours, her anion gap acidosis
worsened. She declined arterial puncture. Repeat venous
blood gas was: pH 7.22, PCO2 28 mmHg, and bicarbon-
ate 11 mmol/L. Lactate and glucose were normal. Serum
osmolarity was 292 mmol/kg (reference range: 283-301
mmol/kg). She was started on an IV sodium bicarbonate
infusion without improvement in her acidemia.

An acute anion gap metabolic acidosis suggests a limited
differential diagnosis that includes lactic acidosis, D-lactic
acidosis, severe starvation ketoacidosis, acute renal failure,
salicylate, or other drug or poison ingestion. Starvation
ketoacidosis may be contributing, but a bicarbonate value
this low would be unusual. There is no history of alcohol
use or other ingestions, and the normal serum osmolality
and low osmolal gap (less than 10 mOsm/kg) argue against
a poisoning with ethanol, ethylene glycol, or methanol.
The initial combined anion gap metabolic acidosis and
respiratory alkalosis is consistent with salicylate toxicity,
but she does not report aspirin ingestion. Acetaminophen
use in the setting of malnutrition or starvation physiology

FIG. 1. Multiloculated rim enhancing collection in the anterior abdominal wall.

The majority of this collection is exterior to the rectus muscles; however,
intraabdominal extension is not entirely excluded.
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raises the possibility of 5-oxoproline accumulation.

Routine serum lactate does not detect D-lactate, which is
produced by colonic bacteria and has been reported in short
bowel syndrome and following intestinal bypass surgery.
This may occur weeks to months after intestinal procedures,
following ingestion of a heavy carbohydrate load, and almost
invariably presents with altered mental status and increased
anion gap metabolic acidosis, although generalized weakness
has been reported.

ﬁ A surgical consultant drained her wound infection.
Fluid Gram stain was negative. D-lactate, salicylate
and acetaminophen levels were undetectable. Thiamine
pyrophosphate level was 229 nmol/L (reference range:
78-185 nmol/L). Acetaminophen was discontinued and
N-acetylcysteine infusion was started for possible 5-oxop-
rolinemia. Her anion gap acidosis rapidly improved.
Twelve hours after admission, she reported sudden onset
of blurry vision. Her vital signs were: temperature 37°C,
heart rate 110 beats per minute, respiratory rate 40
breaths per minute, blood pressure 168/90, and oxygen
saturation 100% on ambient air. Telemetry showed ven-
tricular bigeminy. On examination, she was unable to ab-
duct her right eye; muscle strength was 1/5 in all extrem-
ities; biceps, ankle, and patellar reflexes were absent.

Her neurological deficits have progressed over hours to near
complete paralysis, asymmetric cranial nerve paresis, and
areflexia. Although botulism can cause blurred vision and
absent deep tendon reflexes, patients almost always have
symmetrical bulbar findings followed by descending paraly-
sis. Should the “numbness” in her arms reported earlier rep-
resent undetected sensory deficits, this, too would be incon-
sistent with botulism.

A diagnosis of GBS ties together several aspects of her
presentation and clinical course. Several variants show dif-
ferent patterns of weakness and may involve cranial nerves.
Her tachypnea and dyspnea are concerning signs of poten-
tial impending respiratory failure. The ventricular bigeminy
and mild hypertension could represent autonomic dysfunc-
tion that is seen in many cases of GBS.

ﬁ She was intubated for airway protection. Computed
tomography angiography and magnetic resonance im-
aging of her brain were normal. Cerebral spinal fluid anal-
ysis obtained through lumbar puncture showed the follow-
ing: white blood cell count 3/uL, red blood cell count 11/
pL, protein 63 mg/dL (reference range: 15-60mg/dL), and
glucose 128 mg/dL (reference range: 40-80mg/dL).

The lumbar puncture is consistent with GBS given the
slightly elevated protein and cell count well below 50/uL.
Given the severity of her symptoms, treatment with IV im-
munoglobulin or plasmapheresis should be initiated. Nerve
conduction studies (NCS) and electromyography (EMG)
are indicated for diagnostic confirmation.

ﬁ EMG and NCS revealed a severe sensorimotor poly-
neuropathy with demyelinating features including a
conduction block at a noncompressible site, consistent
with AIDP. Left sural nerve biopsy confirmed acute demy-
elinating and mild axonal neuropathy (Figure 2). On hos-
pital day 2, treatment with IV immunoglobulins (IVIG)
was initiated; however, she developed anaphylaxis follow-
ing her second administration and subsequently received
plasmapheresis. A tracheostomy was performed for respi-
ratory muscle weakness, and she was discharged to a nurs-
ing facility. C. botulinum cultures from the wound even-
tually returned negative. Following her hospitalization, a
serum 5-oxoproline level sent 10 hours after admission
returned as elevated, confirming the additional diagnosis
of 5-oxoprolinemia. On follow-up, she can sit up and feed
herself without assistance, and her gait continues to im-
prove with physical therapy.

DISCUSSION

This patient presented with rapidly progressive weakness
that developed in the 2 weeks following bariatric surgery.
In the postsurgical setting, patient complaints of weakness
are commonly encountered and can pose a diagnostic chal-
lenge. Asthenia (ie, general loss of strength or energy) is fre-
quently reported in the immediate postoperative period, and
may result from the stress of surgery, pain, deconditioning, or
infection. This must be distinguished from true neurologic
weakness, which results from dysfunction of the brain, spinal
cord, nerve, neuromuscular junction, or muscle. The initial
history can help elucidate the inciting events such as pre-
ceding surgery, infections or ingestions, and can also cate-
gorize the pattern of weakness. The neurologic examination
can localize the pathology within the neuraxis. EMG and
NCS can distinguish neuropathy from radiculopathy, and

- .S /4 k‘

FIG. 2. Sural nerve biopsy. Toluidine blue stained cross section of nerve sheath

demonstrating features of demyelinating (significant thinning of myelin coat seen
as ring-shaped dark blue structures, A) and axonal (generalized loss of nerve
axons seen as areas with complete loss of myelinated structures, B) neuropathy.
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categorize the process as axonal, demyelinating, or mixed.
In this case, the oculomotor weakness, sensory abnormalities
and areflexia signaled a severe sensorimotor polyneuropathy,
and EMG/NCS confirmed a demyelinating process consis-
tent with GBS.

Guillain-Barré syndrome is an acute, immune-mediated
polyneuropathy. Patients with GBS often present with a
preceding respiratory or diarrheal illness; however, the stress
of a recent surgery can serve as an inciting event. The syn-
drome, acute postgastric reduction surgery (APGARS) neu-
ropathy, was introduced in the literature in 2002, describing
3 patients who presented with progressive vomiting, weak-
ness, and hyporeflexia following bariatric surgery.! The term
has been used to describe bariatric surgery patients who de-
veloped postoperative quadriparesis, cranial nerve deficits,
and respiratory compromise.? Given the clinical heterogene-
ity in the literature with relation to APGARS, it is probable
that the cases described could result from multiple etiolo-
gies. While GBS is purely immune-mediated and can be pre-
cipitated by the stress of surgery itself, postbariatric surgery
patients are susceptible to many nutritional deficiencies that
can lead to similar presentations.’ For example, thiamine
(vitamin Bl) and cobalamin (vitamin B12) deficiencies
cause distinct postbariatric surgery neuropathies.* Thiamine
deficiency may manifest weeks to months after surgery and
can rapidly progress, whereas cobalamin deficiency generally
develops over 3 to 5 years. Both of these syndromes demon-
strate an axonal pattern of nerve injury on EMG/NCS, in
contrast to the demyelinating pattern typically seen in GBS.
In addition, bariatric surgery patients are at higher risk for
copper deficiency, which usually presents as a myeloneu-
ropathy with subacute gait decline and upper motor neuron
signs including spasticity.

Although GBS classically presents with symmetric as-
cending weakness and sensory abnormalities, it may man-
ifest in myriad ways. Factors influencing the presentation
include the types of nerve fibers involved (motor, sensory,
cranial or autonomic), the predominant mode of injury (ax-
onal vs demyelinating), and the presence or absence of al-
teration in consciousness.” The most common form of GBS
is AIDP. The classic presentation involves paresthesias in
the fingertips and toes followed by lower extremity weakness
that ascends over hours to days to involve the arms and po-
tentially the muscles of respiration. A minority of patients
with GBS first experience weakness in the upper extremities
or facial muscles, and oculomotor involvement is rare.’ Pain
is common and often severe.® Dysautonomia affects most pa-
tients with GBS and may manifest as labile blood pressure
or arthythmias.’ Several variant GBS presentation patterns
have been described, including acute motor axonal neurop-
athy, a pure motor form of GBS; ophthalmoplegia, ataxia,
and areflexia in Miller Fisher syndrome; and alteration in
consciousness, hyperreflexia, ataxia, and ophthalmoparesis
in Bickerstaff’s brain stem encephalitis.’

Patients with GBS can progress rapidly to respiratory fail-
ure. Serial neurologic exams may signal the diagnosis and
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inform triage to the appropriate level of care. Measurement
of bedside pulmonary function, including mean inspirato-
ry force and functional vital capacity, help to determine if
there is weakness of diaphragmatic muscles. Patients with
signs or symptoms of diaphragmatic weakness require mon-
itoring in an intensive care unit and potentially early in-
tubation. Treatment with IVIG or plasmapheresis has been
found to hasten recovery from GBS, including earlier im-
provement in muscle strength and a reduced need for me-
chanical ventilation.” Treatment selection is based on avail-
able resources as both modalities are felt to be equivalent.
The majority of patients with GBS make a full recovery over
a period of weeks to months, although many have persistent
motor weakness. Despite immunotherapy, up to 20% of pa-
tients remain severely disabled and approximately 5% die.®
Advanced age, rapid progression of weakness over a period
of less than 72 hours, need for mechanical ventilation, and
absent compound muscle action potentials on NCS are all
associated with prolonged and incomplete recovery.’

This patient developed respiratory failure within 12 hours
of hospitalization, prior to being diagnosed with GBS. Even
in that short time, the treating clinicians encountered a se-
ries of clinical diversions. The initial proximal pattern of
muscle weakness suggested a possible myopathic process;
the wound infection introduced the possibility of botulism;
obesity and recent bariatric surgery triggered concern for thi-
amine deficiency; and the anion gap acidosis from 5-oxop-
rolinemia created yet another clinical detour. While the
path from presentation to diagnosis is seldom a straight line,
when faced with rapidly progressive weakness, it is para-
mount to forge ahead with an efficient diagnostic evaluation
and timely therapeutic intervention.

KEY TEACHING POINTS

e A complaint of general weakness requires distinction
between asthenia (ie, general loss of strength or energy)
and true neuromuscular weakness from dysfunction of the
brain, spinal cord, nerve, neuromuscular junction, and/or
muscle.

¢ Guillain-Barré syndrome may present in a variety of atyp-
ical fashions not limited to ascending, distally predomi-
nant weakness.

e Acute postgastric reduction surgery neuropathy should be
considered in patients presenting with weakness, vomit-
ing, or hyporeflexia after bariatric surgery.

e Acute inflammatory demyelinating polyneuropathy may
rapidly progress to respiratory failure, and warrants serial
neurologic examinations, monitoring of pulmonary func-
tion, and an expedited diagnostic evaluation.

Disclosure: Nothing to report.
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REVIEW

Health Information Exchange in US Hospitals:
The Current Landscape and a Path to Improved Information Sharing

A Jay Holmgren, BA", Julia Adler-Milstein, PhD'

"University of Michigan School of Information and University of Michigan School of Public Health, Ann Arbor, Michigan.

Electronic health information exchange (HIE) was a founda-
tional goal of the 2009 Health Information Technology for
Economic and Clinical Health (HITECH) Act, but 7 years lat-
er we are far from a nationally interoperable health system.
Connected electronic health records have the potential to
enable fast access to a wealth of clinical data and can deliver
a solution to the highly fragmented US healthcare system. In
this review, we present a history and background of HIE, in-
cluding its potential to deliver significant cost savings to the

healthcare system. We examine the key components of HIE,
including exchanges, the mechanism, and options available
to providers. Health information exchange faces significant
challenges, ranging from technical issues to lack of a clear
goal, but continued policy initiatives and new technologies
represent a promising path to providing clinicians with rou-
tine, electronic patient data. Journal of Hospital Medicine
2017;12:193-198. © 2017 Society of Hospital Medicine

The US healthcare system is highly fragmented, with pa-
tients typically receiving treatment from multiple providers
during an episode of care and from many more providers over
their lifetime.!"* As patients move between care delivery set-
tings, whether and how their information follows them is de-
termined by a haphazard and error-prone patchwork of tele-
phone, fax, and electronic communication channels.” The
existence of more robust electronic communication channels
is often dictated by factors such as which providers share the
same electronic health record (EHR) vendor rather than
which providers share the highest volume of patients. As a
result, providers often make clinical decisions with incom-
plete information, increasing the chances of misdiagnosis,
unsafe or suboptimal treatment, and duplicative utilization.

Providers across the continuum of care encounter chal-
lenges to optimal clinical decision-making as a result of in-
complete information. These are particularly problematic
among clinicians in hospitals and emergency departments
(EDs). Clinical decision-making in EDs often involves ur-
gent and critical conditions in which decisions are made un-
der pressure. Time constraints limit provider ability to find
key clinical information to accurately diagnose and safely
treat patients.*® Even for planned inpatient care, providers
are often unfamiliar with patients, and they make safer deci-
sions when they have full access to information from outside
providers.”®

Transitions of care between hospitals and primary care
settings are also fraught with gaps in information sharing.
Clinical decisions made in primary care can set patients on
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treatment trajectories that are greatly affected by the qual-
ity of information available to the care team at the time of
initial diagnosis as well as in their subsequent treatment.
Primary care physicians are not universally notified when
their patients are hospitalized and may not have access to
detailed information about the hospitalization, which can
impair their ability to provide high quality care.”!!
Widespread and effective electronic health information
exchange (HIE) holds the potential to address these chal-
lenges.> With robust, interconnected electronic systems, key
pieces of a patient’s health record can be electronically ac-
cessed and reconciled during planned and unplanned care
transitions. The concept of HIE is simple—make all relevant
patient data available to the clinical care team at the point
of care, regardless of where that information was generat-
ed. The estimated value of nationwide interoperable EHR
adoption suggests large savings from the more efficient, less
duplicative, and higher quality care that likely results.!>"
There has been substantial funding and activity at federal,
state, and local levels to promote the development of HIE
in the US. The 2009 Health Information Technology for
Economic and Clinical Health (HITECH) Act has the spe-
cific goal of accelerating adoption and use of certified EHR
technology coupled with the ability to exchange clinical
information to support patient care.'* The HITECH pro-
grams supported specific types of HIE that were believed to
be particularly critical to improving patient care and includ-
ed them in the federally-defined criteria for Meaningful Use
(MU) of EHRs (ie, providers receive financial incentives
for achieving specific objectives). The MU criteria evolve,
moving from data capture in stage 1 to improved patient
outcomes in stage 3." The HIE criteria focus on sending and
receiving summary-of-care records during care transitions.
Despite the clear benefits of HIE and substantial support
stated in policy initiatives, the spread of national HIE has
been slow. Today, HIE in the US is highly heterogeneous: as
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TABLE. Four Key Dimensions of Health Information Exchange

Dimensions Options

Implications

What is exchanged? Wide range of possible data elements and documents.

Range from individual data elements to full patient records, but intermediate

summary of care records most common.

Sharing only certain data elements may not solve issues caused by lack
of clinical data.

Who is exchanging? Providers in different organizations

Providers within the same organization on different EHR systems.

Providers within the same health system may experience many of the same gaps
in clinical data as those in two different organizations.

However, because patients move across different health systems, there is a need
to share both within and across organizations.

How is exchange occurring? Data are directly pushed to another provider organization.

Data are queried by the provider and pulled from the sending organization

Different methods of exchange work better for different use cases.

Push exchange is useful for planned transitions of care, while pull exchange
is valuable in emergency situations.

Who governs exchange?
Vendor HIE: availability determined by EHR vendor choice.
Community HIE: availability determined by geographic region.

Enterprise HIE: availability determined by provider organization affiliations.

Enterprise and vendor HIE networks exclude certain providers and may not be

in the best interest of the patient.

Community HIE networks are not available in all locations, and providers may not
want to share patient data with direct competitors.

NOTE: Abbreviations: EHR, electronic health record; HIE, health information exchange.

a result of multiple federal-, state-, community-, enterprise-
and EHR vendor-level efforts, only some provider organi-
zations are able to engage in HIE with the other provider
organizations with which they routinely share patients. In
this review, we offer a framework and a corresponding set
of definitions to understand the current state of HIE in the
US. We describe key challenges to HIE progress and offer
insights into the likely path to ensure that clinicians have
routine, electronic access to patient information.

FOUR KEY DIMENSIONS OF HEALTH
INFORMATION EXCHANGE

While the concept of HIE is simple—electronic access to
clinical information across healthcare settings—the opera-
tionalization of HIE occurs in many different ways.'® While
the terms “health information exchange” and “interopera-
bility” are often used interchangeably, they can have differ-
ent meanings. In this section, we describe 4 important di-
mensions that serve as a framework for understanding any

given effort to enable HIE (Table).

(1) What Is Exchanged? Types of Information

The term “health information exchange” is ambiguous with
respect to the type(s) of information that are accessible.
Health information exchange may refer to the process of 2
providers electronically sharing a wide range of data, from a
single type of information (eg, lab test results), summary of
care records, to complete patient records.'” Part of this am-
biguity may stem from uncertainty about the scope of infor-
mation that should be shared, and how this varies based on
the type of clinical encounter. For example, critical types of
information in the ED setting may differ from those relevant
to a primary care team after a referral. While the ability to
access only particular types of information will not address
all information gaps, providing access to complete patient
records may result in information overload that inhibits the
ability to find the subset of information relevant in a given
clinical encounter.

(2) Who is Exchanging? Relationship

Between Provider Organizations

The types of information accessed electronically are effec-
tively agnostic to the relationship between the provider or-
ganizations that are sharing information. Traditionally, HIE
has been considered as information that is electronically
shared among 2 or more unaffiliated organizations. However,
there is increasing recognition that some providers may not
have electronic access to all information about their patients
that exists within their organization, often after a merg-
er or acquisition between 2 providers with different EHR
systems.'®! In these cases, a primary care team in a large
integrated delivery system may have as many information
gaps as a primary care team in a small, independent practice.
Fulfilling clinical information needs may require both intra-
and interorganizational HIE, which complicates the design
of HIE processes and how the care team approaches incor-
porating information from both types of organizations into
their decision-making. It is also important to recognize that
some provider organizations, particularly small, rural prac-
tices, may not have the information technology and connec-
tivity infrastructure required to engage in HIE.

(3) How Is Information Exchanged?

Types of Electronic Access: Push vs Pull Exchange

To minimize information gaps, electronic access to informa-
tion from external settings needs to offer both “push” and
“pull” options. Push exchange, which can direct information
electronically to a targeted recipient, works in scenarios in
which there is a known information gap and known infor-
mation source. The classic use for push exchange is care co-
ordination, such as primary care physician-specialist referrals
or hospital-primary care physician transitions postdischarge.
Pull exchange accommodates scenarios in which there is a
known information gap but the source(s) of information are
unknown; it requires that clinical care teams search for and
locate the clinical information that exists about the patient
in external settings. Here, the classic use is emergency care
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in which the care team may encounter a new patient and
want to retrieve records.

Widespread use of provider portals that offer view-only
access into EHRs and other clinical data repositories main-
tained by external organizations complicate the picture. Por-
tals are commonly used by hospitals to enable community
providers to view information from a hospitalization.?! While
this does not fall under the commonly held notion of HIE
because no exchange occurs, portals support a pull approach
to accessing information electronically among care settings
that treat the same patients but use different EHRs.

Regardless of whether information is pushed or pulled,
this may happen with varying degrees of human effort. This
distinction gives rise to the difference between HIE and
interoperability. Health information exchange reflects the
ability of EHRs to exchange information, while interoper-
ability additionally requires that EHRs be able to use ex-
changed information. From an operational perspective, the
key distinction between HIE and interoperability is the ex-
tent of human involvement. Health information exchange
requires that a human read and decide how to enter informa-
tion from external settings (eg, a chart in PDF format sent
between 2 EHRs), while interoperability enables the EHR
that receives the information to understand the content
and automatically triage or reconcile information, such as
a medication list, without any human action.”! Health in-
formation exchange, therefore, relies on the diligence of the
receiving clinician, while interoperability does not.

(4) What Governance Entity Defines

the “Rules” of Exchange?

When more than 1 provider organization shares pa-
tient-identified data, a governance entity must specify the
framework that governs the exchange. While the specifics
of HIE governance vary, there are 3 predominant types of
HIE networks, based on the type of organization that gov-
erns exchange: enterprise HIE networks, EHR vendor HIE
networks or community HIE networks.

Enterprise HIE networks exist when 1 or more provider or-
ganizations electronically share clinical information to sup-
port patient care with some restriction, beyond geography,
that dictates which organizations are involved. Typically,
restrictions are driven by strategic, proprietary interests.’>?}
Although broad-based information access across settings
would be in the best interest of the patient, provider organi-
zations are sensitive to the competitive implications of shar-
ing data and may pursue such sharing in a strategic way.* A
common scenario is when hospitals choose to strategically
affiliate with select ambulatory providers and exclusively
exchange information with them. This should facilitate bet-
ter care coordination for patients shared by the hospital and
those providers but can also benefit the hospital by increas-
ing the referrals from those providers. While there is little
direct evidence quantifying the extent to which this type
of strategic sharing takes place, there have been anecdotal
reports as well as indirect findings that for-profit hospitals in
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competitive markets are less likely to share patient data.!*?

EHR vendor HIE networks exist when exchange occurs
within a community of provider organizations that use an
EHR from the same vendor. A subset of EHR vendors have
made this capability available; EPIC’s CareEverywhere solu-
tion?” is the best-known example. Providers with an EPIC
EHR are able to query for and retrieve summary of care re-
cords and other documents from any provider organization
with EPIC that has activated this functionality. There are
also multivendor efforts, such as CommonWell?” and the
Sequoia Project’s Carequality collaborative,® which are
initiatives that seek to provide a common interoperability
framework across a diverse set of stakeholders, including
provider organizations with different EHR systems, in a sim-
ilar fashion to HIE modules like CareEverywhere. To date,
growth in these cross-vendor collaborations has been slow,
and they have limited participation. While HIE networks
that involve EHR vendors are likely to grow, it is difficult
to predict how quickly because they are still in an early
phase of development, and face nontechnical barriers such
as patient consent policies that vary between providers and
across states.

Community HIE networks—also referred to as health infor-
mation organizations (HIOs) or regional health information
organizations (RHIOs)—exist when provider organizations
in a community, frequently state-level organizations that
were funded through HITECH grants,' set up the technical
infrastructure and governance approach to engage in HIE to
improve patient care. In contrast to enterprise or vendor HIE
networks that have pursued HIE in ways that appear strategi-
cally beneficial, the only restriction on participation in com-
munity and state HIE networks is usually geography because
they view information exchange as a public good. Seventy-
one percent of hospital service areas (HSAs) are covered by
at least 1 of the 106 operational HIOs, with 309,793 clini-
cians (licensed prescribers) participating in those exchange
networks. Even with early infusions of public and other
grant-funding, community HIE networks have experienced
significant challenges to sustained operation, and many have
ceased operating.”’

Thus, for any given provider organization, available HIE
networks are primarily shaped by 3 factors:

1. Geographic location, which determines the available
community and state HIE networks (as well as other basic
information technology and connectivity infrastructure);
providers located outside the service areas covered by an
operational HIE have little incentive to participate because
they do not connect them to providers with whom they
share patients. Providers in rural areas may simply not have
the needed infrastructure to pursue HIE.

2. Type of organization to which they belong, which deter-
mines the available enterprise HIE networks; providers who
are not members of large health systems may be excluded
from participation in these types of networks.

3. EHR wendor, which determines whether they have ac-
cess to an EHR vendor HIE network.
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ONGOING CHALLENGES

Despite agreement about the substantial potential of HIE to
reduce costs and increase the quality of care delivered across
a broad range of providers, HIE progress has been slow.
While HITECH has successfully increased EHR adoption in
hospitals and ambulatory practices,’® HIE has lagged. This is
largely because many complex, intertwined barriers must be

addressed for HIE to be widespread.

Lack of a Defined Goal

The cost and complexity associated with the exchange of a
single type of data (eg, medications) is substantially less than
the cost and complexity of sharing complete patient records.
There has been little industry consensus on the target goal—
do we need to enable sharing of complete patient records
across all providers, or will summary of care records suffice?
If the latter, as is the focus of the current MU criteria, what
types of information should be included in a summary of care
record, and should content and/or structure vary depending
on the type of care transition? While the MU criteria re-
quire the exchange of a summary of care record with defined
data fields, it remains unclear whether this is the end state
or whether we should continue to push towards broad-based
sharing of all patient data as structured elements. Without
a clear picture of the ideal end state, there has been signifi-
cant heterogeneity in the development of HIE capabilities
across providers and vendors, and difficulty coordinating ef-
forts to continue to advance towards a nationwide approach.
Addressing this issue also requires progress to define HIE us-
ability, that is, how information from external organizations
should be presented and integrated into clinical workflow
and clinical decisions. Currently, where HIE is occurring and
clinicians are receiving summary of care records, they find
them long, cluttered, and difficult to locate key information.

Numerous, Complex Barriers

Spanning Multiple Stakeholders

In the context of any individual HIE effort, even after the
goal is defined, there are a myriad of challenges. In a recent
survey of HIO efforts, many identified the following barriers
as substantially impeding their development: establishing
a sustainable business model, lack of funding, integration
of HIE into provider workflow, limitations of current data
standards, and working with governmental policy and man-
dates.’® What is notable about this list is that the barriers
span an array of areas, including financial incentives and
identifying a sustainable business model, technical barriers
such as working within the limitations of data standards,
and regulatory issues such as state laws that govern the re-
quirements for patient consent to exchange personal health
information. Overcoming any of these issues is challenging,
but trying to tackle all of them simultaneously clearly reveals
why progress has been slow. Further, resolving many of the
issues involve different groups of stakeholders. For example,
implementing appropriate patient consent procedures can
require engaging with and harmonizing the regulations of

multiple states, as well as the Health Insurance Portability
and Accountability Act (HIPAA) and regulations specific
to substance abuse data.

Weak or Misaligned Incentives

Among the top barriers to HIE efforts are those related to
funding and lack of a sustainable business model. This re-
flects the fact that economic incentives in the current market
have not promoted provider engagement in HIE. Traditional
fee-for-service payment structures do not reward providers
for avoiding duplicative care.’® Further, hospitals perceive
patient data as a “key strategic asset, tying physicians and
patients to their organization,””* and are reluctant to share
data with competitors. Compounding the problem is that
EHR vendors have a business interest in using HIE as a lever
to increase revenue. In the short-term, they can charge high
fees for interfaces and other HIE-related functionality. In
the long-run, vendors may try to influence provider choice
of system by making it difficult to engage in cross-vendor
exchange.” Information blocking—when providers or ven-
dors knowingly interfere with HIE**—reflects not only weak
incentives, but perverse incentives. While not all providers
and vendors experience perverse incentives, the combina-
tion of weak and perverse incentives suggests the need to
strengthen incentives, so that both types of stakeholders are
motivated to tackle the barriers to HIE development. Key to
strengthening incentives are payers, who are thought to be
the largest beneficiaries of HIE. Payers have been reluctant
to make significant investments in HIE without a more ac-
tive voice in its implementation,* but a shift to value-based
payment may increase their engagement.

THE PATH FORWARD
Despite the continued challenges to nationwide HIE, sev-
eral policy and technology developments show promise.
Stage 3 meaningful use criteria continue to build on pre-
vious stages in increasing HIE requirements, raising the
threshold for electronic exchange and EHR integration of
summary of care documentation in patient transitions. The
recently released Medicare Access and CHIP Reautho-
rization Act (MACRA) Merit-based Incentive Payment
System (MIPS) proposed rule replaces stage 3 meaningful
use for Medicare-eligible providers with advancing care in-
formation (ACI), which accounts for 25% of a provider’s
overall incentive reimbursement and includes multiple HIE
criteria for providers to report as part of the base and perfor-
mance score, and follows a very similar framework to stage
3 MU with its criteria regarding HIE.*> While the Centers
for Medicare and Medicaid Services (CMS) has not publicly
declared that stage 3 MU will be replaced by ACI for hos-
pitals and Medicaid providers, it is likely it will align those
programs with the newly announced Medicare incentives.
MACRA also included changes to the Office of the Na-
tional Coordinator (ONC) EHR certification program in an
attempt to further encourage HIE. Vendors and providers
must attest that they do not engage in information blocking
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and will cooperate with the Office’s surveillance programs to
that effect. They also must attest that, to the greatest degree
possible, their EHR systems allow for bi-directional interop-
erability with other providers, including those with different
EHR vendors, and timely access for patients to view, down-
load, and transmit their health data. In addition, there are
emerging federal efforts to pursue a more standardized ap-
proach to patient matching and harmonize consent policies
across states. These types of new policy initiatives indicate a
continued interest in prioritizing HIE and interoperability.?!

New technologies may also help spur HIE progress. The
newest policy initiatives from CMS, including stage 3 MU
and MACRA, have looked to incentivize the creation of ap-
plication program interfaces (APIs), a set of publicly avail-
able tools from EHR vendors to allow developers to build
applications that can directly interface with, and retrieve
data from, their EHRs. While most patient access to elec-
tronic health data to date has been accomplished via patient
portals, open APIs would enable developers to build an array
of programs for consumers to view, download, and transmit
their health data.

Even more promising is the development of the newest
Health Level 7 data transmission standard, Fast Healthcare
Interoperability Resources (FHIR), which promises to dra-
matically simplify the technical aspects of interoperability.
FHIR utilizes a human-readable, easy to implement modular
“resources” standard that may alleviate many technical chal-
lenges that come with implementation of an HIE system,
enabling cheaper and simpler interoperability.’® A consor-
tium of EHR vendors are working together to test these stan-
dards.?® The new FHIR standards also work in conjunction
with APIs to allow easier development of consumer-facing
applications®’ that may empower patients to take ownership

of their health data.

CONCLUSION

While HIE holds great promise to reduce the cost and im-
prove the quality of care, progress towards a nationally in-
teroperable health system has been slow. Simply defining
HIE and what types of HIE are needed in different clinical
scenarios has proven challenging. The additional challenges
to implementing HIE in complex technology, legal/regulato-
ry, governance, and incentive environment are not without
solutions. Continued policy interventions, private sector
collaborations, and new technologies may hold the keys to
realizing the vast potential of electronic HIE.

Disclosure: Nothing to report.
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EDITORIAL

Medicare and the 3-Inpatient Midnight Requirement:
A Statute in Need of Modernization

Ann M. Sheehy, MD, MS"", Representative Joe Courtney (D-CT)?

"University of Wisconsin School of Medicine and Public Health, Department of Medicine, Division of Hospital Medicine, Madison, Wisconsin;

2United States House of Representatives, representing Connecticut.

On July 30, 1965, Lyndon B. Johnson signed H.R. 6675 into
law, establishing Medicare and Medicaid as Title XVIII and
Title XIX of the Social Security Act.! Shortly after, Medi-
care’s “extended care benefit” began, offering Medicare ben-
eficiaries skilled nursing facility (SNF) care after a qualifying
stay of 3 or more consecutive inpatient midnights.? Fifty
years later, the word “inpatient” remains embedded in stat-
ute, limiting SNF coverage for Medicare beneficiaries hos-
pitalized as outpatients under observation for part or all of a
3-midnight stay.}

At the individual Medicare beneficiary level, the finan-
cial impact of this policy is clear. The Office of Inspector
General (OIG) reported a $10,503 beneficiary out-of-pocket
cost per uncovered SNF stay following an observation hos-
pitalization in 2012.* But the actual number of Medicare
beneficiaries impacted by this coverage gap is unknown.
Using 2009 claims data, Feng et al.” estimated that 0.75%
of previously community dwelling Medicare beneficiaries
are discharged to a SNF following an observation hospital-
ization, and the OIG reported 617,702 beneficiary hospital
stays of 3 or more midnights not meeting the 3-midnight in-
patient requirement in 2012, with 4% of these beneficiaries
discharging to SNFs.* Yet these studies based on Medicare
claims data only capture actual SNF utilization, failing to
answer the critical question: How many Medicare beneficia-
ries need, but forgo, SNF care following a non-qualifying ob-
servation hospital stay? In this issue of the Journal of Hospital
Medicine, Goldstein et al.® provide insight to that question.
Using chart review of physical therapy and case manage-
ment recommendations for post-acute SNF care, Goldstein
et al.® compare actual discharge rate to SNF or acute inpa-
tient rehabilitation following an observation stay when such
disposition is recommended. In their two-hospital system,
fewer than 20% of previously community-dwelling hospital-
ist patients followed recommendation for post-acute facility
stay after observation hospitalization, and more than 40%
cited financial concerns as the reason for declining. Patients
recommended for SNF also were more likely to be rehospi-
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talized in the subsequent 30 days after discharge, confirming
this as a vulnerable patient population. Given Medicare’s
original intent to improve health care access for seniors, the
case for change seems clear, and the repercussions of not
addressing the plight of patients hospitalized under obser-
vation is having negative financial and overall detrimental
health impacts.

But there are other compelling reasons why this 50-year-
old law needs to be improved. Hospital care today is vastly
different than when Medicare became law. Average hospital
length of stay for patients 65 years and older was 14.2 days
in 19657 compared to 5.2 days today,® clearly a shift in what
3 days of hospital care means. Most importantly, observation
stays have become a major part of hospital care. Between
2006 and 2014, per-beneficiary outpatient visits (which
include all observation stays) increased 44.2% nationally,
while inpatient discharges decreased 19.9%.° In 2012, the
Centers for Medicare & Medicaid Services (CMS) received
1.7 million outpatient observation claims and an addition-
al 700,000 inpatient claims that started with observation
days.!® CMS also expected the 2-midnight rule to reduce
outpatient observation stays,* but a recent OIG report!!
found that outpatient stays increased 8.1% in the first year
(FY 2014) under the new rule, and there were still 748,337
long observation stays (those lasting 2 midnights or longer)
in 2014, only a small (2.8%) decrease from the prior year.
These factors limit Medicare beneficiary post—acute SNF el-
igibility in ways that could not have been anticipated when
the extended care benefit was created to help seniors access
needed health care.

Policymakers must consider cost when considering statu-
tory change. Waiver programs in the 1980s suspending the
3-midnight requirement raised concerns over potential in-
crease in both SNF utilization and associated costs.!? How-
ever, more recent data suggest that altering the 3-midnight
requirement may not increase post-acute SNF utilization.
From 2006 to 2010, Medicare Advantage programs that
waived the 3-midnight requirement saw a decrease in hospi-
tal length of stay without increased SNF utilization or SNF
length of stay, indicating that access to the right level of
care at the right time could be cost-saving.”” Recent data
from the Bundled Payments for Care Improvement (BPCI)
program found savings were largely related to decreased
SNF utilization when payments were episode-based,' a
trend that may continue as Medicare moves away from fee-
for-service towards bundled payments for more conditions.
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And although neither example directly tests changing the
3-midnight requirement to include observation midnights,
both studies suggest that innovative health care delivery
and modification of SNF access did not result in increased
SNF utilization or greater post-acute costs. In fact, as Gold-
stein et al.® showed, patients recommended for post-acute
SNF following observation stay were more likely to be re-
hospitalized within 30 days, an additional cost that could
potentially be avoided if these patients had SNF access. We
believe that these correlations strongly support rescinding
the 3-midnight requirement, or at least amending it to allow
nights spend under observation to count as “inpatient” for
the purposes of SNF benefit coverage.

That being said, what can be done? In 2015, the Medicare
Payment Advisory Commission (MedPAC) recommended
changing the 3-night requirement to require just one of 3 mid-
nights to be inpatient to make a qualifying stay.!® Although
an improvement over current law, this proposal would not
help the majority of beneficiaries who are exclusively hospi-
talized under observation status. The “Improving Access to
Medicare Coverage Act of 2015”, to be reintroduced in Con-
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gress in the coming weeks, would count any midnight spent
in the hospital towards the 3-midnight stay requirement,
and has bipartisan, bicameral support and cosponsorship.
In 2015, through unanimous bipartisan, bicameral support,
Congress passed the NOTICE Act (PL 114-42), which re-
quires hospitals to inform Medicare beneficiaries hospitalized
under observation.!s We believe that the data are clear to
both sides of the aisle that Congress should now work togeth-
er using scientifically-supported research to improve the ex-
act observation policies they felt patients should be informed
of. Passing the Improving Access to Medicare Coverage Act
is the logical next step in this arena.

Medicare was intended to give seniors access to the
healthcare they need. Growth in hospital-based observation
care begs for modernization of the statutory 3-inpatient mid-
night rule. Counting all midnights towards the 3-midnight
requirement, whether those midnights are outpatient obser-
vation or inpatient, is the right first step.
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LETTERS TO THE EDITOR

In Reference to “When Personality Is the Problem: Managing Patients
With Difficult Personalities on the Acute Care Unit”

Mahadevappa Hunasikatti, MD, FCCP

Spotsylvania Regional Medical Center, Frederiksberg, Virginia, and Food and Drug Administration, Respiratory Branch, Silver Spring, Maryland.

In the article by Riddle et al,! the authors state that in the
example of Cluster A type personality disorder, the elderly
male patient’s paranoid disorder should be ignored, rather
than confronting the paranoia. We do not need to confront
the paranoia, but we need to treat the paranoid disorder.
The symptom of paranoia extends beyond the single diag-
nostic category of delusional disorder and has been noted in
many elderly patients with other underlying disorders.? This
patient needs early psychiatric consultation and therapy.
They also give recommendations regarding Ms. B for her
ever-increasing need of opiates. | find it too naive for me
to offer this patient “...choices, such as walking with her
around the unit or listen to the music.” This patient needs

pain physician consultations and aggressive interventional
pain control.?

References

1. Riddle MR, Meeks T, Alvarez C, Dubovsky A. When personality is the problem:
Managing patients with difficult personalities on the acute care unit. ] Hosp Med.
2016:11(12):873-878.

2. Targum SD. Treating psychotic symptoms in elderly patients. Prim Care Compan-
ion ] Clin Psychiatry. 2001;3(4):156-163.

3. Karmakar MK, Ho AM. Acute pain management of patients with multiple frac-
tured ribs. ] Trauma. 2003;54(3):615-625.

Received: December 19, 2016; Accepted: January 1, 2017
2017 Society of Hospital Medicine DOI 10.12788/jhm.2708

The Authors Reply, “When Personality Is the Problem: Managing Patients
With Difficult Personalities on the Acute Care Unit”

Megan Riddle, MD, PhD', Timothy Meeks, MN, RN-BC?, Carrol Alvarez, MS, RN, CS?, Amelia Dubovsky, MD"?3

'Psychiatry Residency Program, Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington, 2Department of
Clinical Education, Harborview Medical Center, Seattle, Washington, SDepartment of Psychiatry and Behavioral Sciences, University of Washington

and Harborview Medical Center, Seattle, Washington.

Thank you for the opportunity to reply to Dr. Hunasikatti’s
comments regarding our article.! He brings up some excel-
lent points and we appreciate the opportunity to clarify.
With regards to our example of Cluster A personality, the
elderly individual with paranoia, we agree that the differen-
tial must include delirium and dementia and an appropriate
work-up completed. The intent of the vignette was to il-
lustrate a functional but eccentric individual with paranoid
beliefs. The paranoia associated with paranoid personality
disorder is classically not responsive to medications—nor
are patients typically amenable to such treatment—and be-
havioral interventions remain paramount, minimizing the
negative impact of paranoia on the individual’s care.??
Regarding Ms. B, the vignette stated that the pain ser-
vice was consulted, as Dr. Hunasikatti suggested it should
be, but despite aggressive pain control, requests for opiates
continued. We agree that appropriate pain management is
critical in management of all patients, and pain can exac-
erbate behavioral issues when insufficiently treated. How-

ever, individuals who look to external sources of comfort
may continue to request pain medications beyond what is
clinically prudent and can benefit from learning additional
skills to self-soothe and manage the psychological aspects
of pain.*
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Successful, collegial, expanding Hospitalist practice in Hospitalist /N octurnist Opportunities

beautiful Bucks County is looking for a fulltime Internal

Cambridge Health Alliance (CHA) is a well respected, nationally

Medicine specialist. Hospitalists enjoy a flexible schedule. recognized and award-winning public healthcare system, which receives
Our Hospitalists provide a variety of services such as ED recognition for clinical and academic innovations. Our system is

unassigned and primary care coverage, subspecialist

comprised of three campuses and an integrated network of both primary
and specialty care practices in Cambridge, Somerville and Boston’s

consultation, ICU and observation coverage and pre and Metro North Region. CHA is a teaching affiliate of both Harvard

post management consultations. Successful candidate
must be Board Certified or Board eligible.

We offer a competitive salary, bonus and benefits package.
Part time Moonlighting positions also available.

Apply on line at www.doylestownhealth.org/careers

Medical School (HMS) and Tufts University School of Medicine and
opportunities for teaching medical students and residents are plentiful.

We are currently recruiting BC/BE Hospitalist/Nocturnist to join our
division of approximately 20 physicians to cover inpatient services

at both our Cambridge and Everett campuses. This position has

both day and night clinical responsibilities. Ideal candidates with be
FT (will consider PT), patient centered, posses excellent clinical/
communication skills and demonstrate a strong commitment to work
with a multicultural, underserved patient population. Experience and
interest in performing procedures, as well as resident and medical

Journal of

student teaching is preferred. All of our Hospitalists/Nocturnist hold
academic appointments at Harvard Medical School. At CHA we offer
a supportive and collegial environment, a strong infrastructure, a fully
integrated electronic medical record system (EPIC) and competitive
salary/benefits package.

Please send CV’s to Deanna Simolaris, Department of Physician
Recruitment, Cambridge Health Alliance, 1493 Cambridge Street,
Cambridge, MA 02139, via e-mail: dsimolaris@challiance.org, via fax
(617) 665-3553 or call (617) 665-3555. www.challiance.org We are

an equal opportunity employer and all qualified applicants will receive
consideration for employment without regard to race, color, religion,
sex, sexual orientation, gender identity, national origin, disability status,

protected veteran status, or any other characteristic protected by law.

DIVISION HEAD OF HOSPITAL MEDICINE

The Henry Ford Medical Group (HFMG), one of the largest multispecialty group practices in the country, is seeking a highly
qualified applicant to serve as Division Head in its Division of Hospital Medicine. With nearly 30 years of experience in Hospital
Medicine, HFMG established a separate Division of Hospital Medicine in 2008, and is the largest Division in the Department of
Medicine with over 50 hospitalist and palliative medicine faculty serving at three different hospitals.

Reporting to the Chair of Medicine, and in collaboration with hospital leaders and an experienced divisional leadership team, the

Division Head will be responsible for the strategic direction, management, standardization, and coordination of the multi-site Division

including:

* helping manage the continued expansion of the Divisional clinical enterprise

* recruitment, retention, and development of high quality clinical faculty

« continue the division’s successful navigation of the value driven healthcare environment

* serve as a resource for Henry Ford Health System (HFHS) initiatives including observation medicine, physician advising, use of
information technology, value based care, and improved patient experience

This is an excellent leadership opportunity with continued professional growth in a strong hospitalist group committed to the
development of high quality hospitalists. The Division continues to be a leader in HFHS efforts to promote systemic integration/
alignment, clinical excellence, innovation, and value in an accountable care environment.

The successful candidate will be ABIM certified (preference Internal Medicine with a Focused Practice in Hospital Medicine) and
have at least 7 years of hospitalist practice experience with progressive proven leadership skills in a large hospitalist program
preferably in an integrated healthcare organization. Strong clinical and communication skills are essential. Significant experience
with quality and care management initiatives, operational management, as well as medical education are also desired.

Generous group practice benefits are provided including: vacation, CME time/allowance, insurance (life/disability/malpractice),
and retirement package. A faculty appointment at Wayne State University School of Medicine is available commensurate with prior
experience.

Review of applications will begin immediately and continue until the position is filled. Please submit your letter of interest and cv
to Dr. Kimberly Baker-Genaw, Vice Chair of Medicine, in ¢/o Scott Johnson, Senior Physician Recruiter, at sjohns10@hths.org. For a
detailed position description, please visit: http:/p.rfer.us/HENRYFORDIHH1rb.

Henry Ford Health System is committed to the hiring, advancement and fair treatment of all individuals without regard to race, color,
national origin, sex, sexual orientation, age, disability, religion, weight/height, marital status, familial status, veteran status or any
other characteristic protected by law.




HM physicians, we have the key to happiness.

Ownership makes all the difference.

We're all physician owners in the group
we call home: US Acute Care Solutions. It's a
house that stretches coast to coast, and it's filled
with HM and EM physicians who are passionate
about caring for patients. By making every full-
time physician in our group an equity owner,
we unlock the full potential of each physician
while ensuring we'll always hold the key to
making the best decisions for patients, hospital
partners and our future. Discover more at
USACS.com/HMjobs.

US Acute Care

19

Visit usacs.com/HMjobs ] )

Founded by ESP, ERGENTUS, APEX, TBEP, MEP, EPPH and EMP
or call us at 1-844-863-6797. integratedacutecare@usacs.com ;

Hospitalists

Minnesota and Wisconsin

Be part of something bigger at HealthPartners, where we focus on health as it could be, affordability as it must be, and relationships
built on trust. HealthPartners Medical Group (HPMG) is a large, nationally recognized multi-specialty physician practice, based at
clinics and hospitals throughout metropolitan Minneapolis/St. Paul, central Minnesota and western Wisconsin.

Our Hospital Medicine Department is seeking BC/BE IM or FM physicians to work in our high functioning, multi-disciplinary team
environment. Whether you seek an urban, suburban, semi-rural or rural community practice, HPMG has a variety of opportunities
within thriving family-oriented communities with top school systems, healthy economies, sports and theatre and bountiful lakes
and outdoor recreation.

= Regions Hospital is our tertiary hospital and regional referral center in St. Paul. We are a major teaching affiliate for the
University of Minnesota with a dedicated Hospital Medicine Pathway in their residency program.

* We are nocturnist-supported and have additional nocturnist opportunities available with pay differentials.
* We have a strong Advanced Practice Provider (APP) team and a dedicated APP fellowship training program.

* We have ample opportunities to expand your professional interests in palliative care, community hospital medicine, surgical
co-management, telemedicine, research, quality improvement and medical education.

* Our hospital locations in western Wisconsin's beautiful St. Croix River Valley offer community-based practices with
convenient connections to metro area support.

= Our scheduling system offers flexibility, allowing for travel, CME and a good work-life balance.

* We offer a generous, competitive compensation and benefits package and an exciting practice within a prestigious,
respected healthcare organization.

Apply online at healthpartners.com/careers or email your CV, cover

letter and references directly to lori.m.fake@healthpartners.com. “ ) HealthPartners@

For more details, contact: Department Chair Jerome Siy, M.D., SFHM
or Lori Fake at 800-472-4695, x1. H-1B visa eligible. EOE

healthpartners.com
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PURSUE YOUR PASSION

Hospitalists who work for EmCare enjoy an exceptional
quality of practice, from cutting-edge tools and resources
to innovative practice opportunities.

Our physician-led company means you are supported by
leadership on the local, regional and national level.

From mentorship to leadership positions, EmCare offers
the locations, positions and lifestyle you want nationwide.

VISIT OUR BOOTH:
Internal Medicine
Meeting 2017
Booth 1333

Hospital Medicine

MAKING HEALTHCARE WORK BETTER™

WHERE A LANDSCAPE OF OPPORTUNITIES AWAITS
FM OR IM TRAINED HOSPITALISTS

A work environment and schedule sustainable for your entire career

Gundersen Health System in La Crosse, Wl is an award winning, physician-led,
integrated health system, employing nearly 500 physicians. Gundersen is seeking
BC/BE IM and FM physicians to join its established hospitalist team.

Practice highlights:
7 on 7 off schedule
- Team established in 2002 with high retention rate and growth
- Rotate though all internal medicine hospital services: observation unit, inpatient
admissions, consults, night float
- 26-member internal medicine hospitalist team comprised of 16 physicians and
10 associate staff
« Primary responsibility will be adult inpatient care
- Manageable daily census
3 ; ! ﬂ( - Direct involvement with teaching family medicine or internal medicine residents
La Crosse is‘a historic, vil y nestled | - Competitive compensation and benefits package, including loan forgiveness
-between bluffs and the le!‘ndary | Visit gundersenhealth.org/MedCareers
MISSISSIppI River.The regloﬁﬁ)ogsts great
year-round outdoor recreatlon, excellent Send CV to Kalah Haug
“schools including threeufliversities, Medical Staff Recruitment
affordable housing in safe neighborhoods, kjhaug@gundersenhealth.org
““an endléss v'a’irleti of live eﬁtertémment or (608) 775-1005

- and breathtakmg beauty, makmg this a ‘ num GU NDERSEN
great place to call hom ; At et HEALTH SYSTEM.

Where Caring Meets Excellence
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TO ADVERTISE
IN THE
JOURNAL OF
HOSPITAL MEDICINE
CONTACT

Heather Gentile,
Phone: 973-290-8259

E-mail: hgentile@frontlinemedcom.com

OR

Linda Wilson,
Phone: 973-290-8243

E-mail: Iwilson@frontlinemedcom.com

Hospitalist - Maine

Hospitalist position in Picturesque Bridgton, Maine: Bridgton
Hospital, part of the Central Maine Medical Family, seeks a BC/
BE Internist to join its well-established Hospitalist program.
Candidates may choose part-time (7/8 shifts/month) to full-time
(15 shifts/month) position. Located 45 miles west of Portland,
Bridgton Hospital is located in the beautiful Lakes region of Maine
and boasts a wide variety of outdoor activities, including boating,
kayaking, fishing, and skiing. Benefits include medical student
loan assistance, competitive salary, highly qualified colleagues and
excellent quality of life. For more information visit our website at
www.bridgtonhospital.org.

Interested candidates should contact Julia Lauver,

CMMC Physician Recruitment, 300 Main Street, Lewiston, ME
04240; email LauverJu@cmbhec.org; call 800/445/7431;

fax 207/755-5854.
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Physician @ NP/PA Career Center

e‘;)’ MEDJOBNETWORKcom

The first mobile job board
for Physicians, NPs, and PAs

access MedJobNetwork.com

on the go from your smartphone or tablet

search for jobs

by specialty, job title, geographic location,
employers, and more

Ope10)
- Scan this QR code

to access the mobile version
E [ of MedJobNetwork.com
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MAY 1-4, 2017

HOSPITAL

MEDICINE

LAS VEGAS, NEVADA

RE-ENERGIZE AND
FOCUS YOUR PRACTICE

Educational Track Listings

O Academic/Research O New! Medical Education
O New! Clinical Updates O Pediatric
O Co-Management/ O Potpourri

Perioperative Medicine
O Practice Management
O New! Diagnostic Reasoning
O Quality
O Early-Career Hospitalists
O Rapid Fire
O New! Health Policy
O Workshops
O New! High-Value Care

Register and receive one year of free membership!

Register Online for Best Rates at
oo T fHospiiVeiclne www.hospitaimedicine2017.org




