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Purpose: Ineffective interdisciplinary communication is linked to many adverse consequences
of hospitalization. This study evaluated the effect of SIBR, a model of care that encourages
interdisciplinary communication and patient and family participations, on in-hospital deaths
and new nursing home (NH) placements.

Materials and methods: This before-after study included 3,673 consecutive inpatients of
mean age 83.8 years, of whom 93.2% were admitted through the emergency department. After
each twice-weekly SIBR session, an interdisciplinary care plan was implemented and recorded
on a datasheet attached to the bedside record. Staff unable to participate in SIBR were asked to
view the datasheet and to follow the care plan. Logistic regression models were computed for
in-hospital deaths and new NH placements.

Results: Although SIBR implementation had no effect on in-hospital deaths (OR, 1.00; 95%
CI, 0.77-1.29), SIBR increased NH placements among those who survived the hospitalization
(n=3,346) in both unadjusted (14.6% vs 9.1%; P<<0.001) and adjusted (OR, 1.75; 95% CI,
1.38-2.23) analyses.

Conclusion: Although the mechanisms between SIBR implementation and NH placement
remain uncertain, SIBR may encourage patients and families to make decisions on placement
carlier than they would have otherwise. Models of care aiming to improve communication
should be evaluated across diverse services and settings to determine effectiveness and to
monitor for adverse findings.
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Introduction

The adverse consequences of hospitalization, such as medication errors,' hospital-
acquired infections,? preventable injuries, and preventable deaths,’ have encouraged
the implementation of new models of interdisciplinary care that aim to address these
issues by improving cooperation and communication among health care professionals.
However, interdisciplinary care may be sporadic, unstructured, and geographically
fragmented,* or it may lack physician’s involvement and leadership® or structured
communication protocols.®’

The use of structured interdisciplinary bedside rounds (SIBRs) is a new model
of care that brings all members of the interdisciplinary team to the patient’s bedside,
thus promoting interprofessional accountability and encouraging the patient and the
family to participate in most aspects of care.® The use of a standardized communication
protocol with a safety checklist (Table 1) reflects best practice in communication.®
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Table I SIBR communication protocol

Information exchanged Duration
(seconds)
Introduction (senior doctor or NUM) 15

Greet patient and family, introduce team

Medical (senior doctor) 45
Premorbid domicile and reason for presentation
Active diagnoses and response to treatment®
Tests, procedures, and consultant inputs yet
to be performed®

Nursing (bedside nurse) 60
Relevant events during previous 48 hours,
including vital signs and MET calls
Documentation of resuscitation status
Concerns related to food and fluid intake,
bladder, and bowel output
Bladder and intravenous catheterization
Safety checklist
Behavior, including aggression and attempts
to abscond
Pressure care
Falls

Allied health update and plan 60
Physiotherapist
Occupational therapist
Social worker
Speech pathologist
Dietician
Neuropsychologist

Patient and family 45
Add information, correct misinformation,
invite limited questions®

Summary (consultant and/or team registrar) 15
Verbalize care plan, including EDD and

discharge domicile

Notes: *Active diagnoses (acute and chronic) were those that affected physical, social,
or psychological function, or those that needed medication changes, investigations,
or increased monitoring. ®Delays were identified and escalated as appropriate by a
senior nurse or doctor. ‘Although patient and family inputs were addressed at any
time during the communication protocol, prolonged discussion was deferred until
the completion of the SIBR.

Abbreviations: EDD, estimated date of discharge; MET, medical emergency team;
NUM, nurse unit manager; SIBR, structured interdisciplinary bedside round.

Whether SIBR is effective remains inconclusive.
Stein et al® reported that daily SIBR reduced the unadjusted
length of stay (LOS) and in-hospital deaths among medical
inpatients, while Huynh et al’ found that twice-weekly SIBR
failed to reduce LOS or 28-day readmission rates among
older inpatients. No data are available on the effect of SIBR
on new nursing home (NH) placement.

Despite the scarcity of evidence of its effectiveness, SIBR
has been widely implemented across diverse services in many
hospitals in Australia, Canada, and USA, and a similar model
has been endorsed by the Royal College of Physicians and
the Royal College of Nursing in the UK.

In this article, we evaluate the associations between
SIBR and in-hospital death and new NH placement.

We hypothesized that SIBR would reduce both outcomes
by improving interdisciplinary communication, incorpo-
rating a safety checklist, and enabling patients and family
members to correct misinformation and to formulate a
management plan.

Materials and methods
Study location and study patients

This before—after study of consecutive patients admitted to an
aged care service at a tertiary hospital in Sydney, Australia,
was conducted between January 1, 2013 and September 30,
2015. The number of patients in the control (before) group
and the intervention (after) group were 1,703 and 1,970,
respectively. In a 2-month hiatus (May 1 to June 30, 2014)
between the before and after study arms, aged care staff com-
pleted SIBR training. The study was approved by the South
Western Sydney Local Health District Human Research
Ethics Committee (Approval no: 14/334 LNR). Patient
consent was not required because the study was deemed to
be of low and negligible risk.

Intervention and other aged care practices
The twice-weekly SIBR communication protocol is shown
in detail in Table 1. After each 3- to 5-minute interaction, a
care plan was verbalized by a senior doctor and documented
on a datasheet. This was attached to the bedside notes to
allow staff unable to participate in SIBR to understand and
implement the care plan. Attendance by family and carers
was encouraged.

Except for weekly case conferences, which were shorter
during SIBR, all other practices were similar before and dur-
ing SIBR. During SIBR, case conferences were limited to
up to 10 patients, to minimize repetition of material already
discussed but to allow detailed discussion of complex patients
and of sensitive information (eg, elder abuse).

Measures

Data that were collected before and during SIBR included
demographics, admission and discharge domicile, refer-
ral source, frailty (present 1 month before admission and
measured using all available sources), active diagnoses,
in-hospital deaths, and new NH placements. The degree of
frailty was determined using the Canadian Study of Health
and Aging Clinical Frailty Scale (CSHA-CFS).!! Version 5.1
of the Australian Refined Diagnosis Related Groups classifi-
cation system'? was used to assign active medical diagnoses.
Active diagnoses, both acute and chronic, were those that
affected physical, social, or psychological function, or those
that needed medication changes, investigations, or increased
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monitoring to treat symptoms and direct management. To
streamline care and discharge planning, tests, procedures and
consultant inputs yet to be performed were monitored during
SIBR and escalated when appropriate by a senior doctor or
senior nurse (mostly nurse unit manager). Other measures
documented during SIBR included patient and family par-
ticipation rates, resuscitation status, and whether a medical
emergency team call was initiated (Table 1).

Statistical analyses

Separate logistic regression models were computed for
in-hospital deaths and new NH placements. Variables
were considered for inclusion in the models based on the
literature,'*!* biological credibility, effect modification (ie,
whether the effect of SIBR was modified by English-speaking
ability or the presence of dementia and/or delirium), statisti-
cal significance, and confounding. Comparisons between
groups were tested using chi-squared tests for dichotomous
variables, Kruskal-Wallis tests for ordinal variables, and
2-sample #-tests for normally distributed variables. The study
was powered to detect a 25% decrease in deaths and new NH
placements (10%—7.5%; Type 1 error, 0.05; Type 2 error,
0.20). Analyses were performed using SAS version 9.4 (SAS
Institute Inc., Cary, NC, USA).

Results
Patient’s characteristics and participation

rates
The mean age of all 3,673 patients was 83.8%7.7 years, and
41.6% were male. Most (93.2%) of the patients were admit-
ted via the emergency department. Of the 58.6% born in
non-English-speaking background (NESB) countries, 58.0%
were unable to speak English. Dementia and delirium were
present in 46.6% and 45.9%, respectively. Table 2 shows the
characteristics of the participants before and during SIBR.
During 4,508 documented SIBR sessions (data recorded
for up to eight sessions), 2,964 (65.7%) patients participated.
Despite encouragement, a family member was present in only
913 (20.3%) documented sessions.

SIBR, in-hospital deaths, and new NH

placements

The overall rates of death and new NH placement were 8.9%
and 12.0%, respectively. The implementation of SIBR did not
reduce unadjusted deaths (8.5% vs 9.2% before and during
SIBR, respectively; P=0.45). Similarly, SIBR had no effect
on deaths in adjusted analysis (OR, 1.00; 95% CI, 0.77-1.29;
Table 3). Of those who survived the hospitalization (n=3346),
SIBR implementation increased NH placements, in both

Table 2 Characteristics of study participants before and during implementation of SIBRs

Characteristic SIBR period Characteristic SIBR period
Before During Before During
(n=1,703) (n=1,970) (n=1,703) (n=1,970)
Age (years) 83.8t7.5 83.917.9 Medical diagnosis, n (%)
Male gender, n (%) 691 (40.6) 835 (42.4) Dementia 757 (50.8) 744 (43.0)
NESB country of birth, n (%) 994 (58.4) 1,160 (58.9) Delirium 692 (46.4) 786 (45.5)
English speaking, n (%) 1,138 (66.8) 1,286 (65.3) Deconditioning 418 (28.1) 489 (28.3)
Preadmission residence, n (%) Malnutrition (severe) 170 (11.4) 229 (13.2)
Home 1,132 (66.5) 1,362 (69.1) Cardiac failure 279 (18.7) 313 (18.1)
Low-level residential care 160 (9.4) 8l (4.1) Acute renal failure 303 (20.3) 372 (21.5)
High-level residential care 411 (24.1) 527 (26.8) COPD 150 (10.1) 200 (11.6)
Referral source, n (%) Type 2 respiratory failure 45 (3.0) 57 (3.3)
Emergency department 1,597 (93.8) 1,827 (92.7) PTE 27 (1.8) 35(2.0)
Consult and transfer care 104 (6.1) 138 (7.0) Stroke 112 (7.5) 124 (7.2)
Others 2(0.1) 5(0.3) Fracture (any) 171 (11.5) 223 (12.9)
CSHA-CFS category, n (%)< Fracture pelvis 33(22) 50 (2.9)
| 1 (0.1) 2 (0.1) Fracture vertebra? 49 (3.3) 58 (3.4)
2 3(0.2) 3(0.2) Fracture rib? 28 (1.9) 50 (2.9)
3 9 (0.6) 24 (1.4) Infection (any) 876 (58.8) 1,061 (61.4)
4 61 (4.1) 73 (4.2) Infection respiratory tract 422 (28.3) 567 (32.8)
5 324 (21.9) 397 (22.7) Septic shock 88 (5.9) 140 (8.1)
6 670 (45.3) 769 (44.0) Malignant neoplasm (any) 200 (13.4) 153 (8.9)
7 412 (27.8) 478 (27.4) Major depression 41 (2.8) 45 (2.6)

Notes: *Medical diagnosis data were missing for 213 (12.5%) before SIBR and for 241 (12.2%) during SIBR. ®Numbers and percentages for medical diagnoses and CSHA-CFS
categories refer to patients with non-missing data. <CSHA-CFS category data were missing for 223 (13.1%) before SIBR and for 224 (11.4%) during SIBR. ‘Fracture vertebra

and fracture rib include both single and multiple fractures.

Abbreviations: CSHA-CFS, Canadian Study of Health and Aging Clinical Frailty Scale; NESB, non-English-speaking background; PTE, pulmonary thromboembolism; SIBR,

structured interdisciplinary bedside round.
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Table 3 Logistic regression models for in-hospital deaths and
new NH placements

Predictor In-hospital New NH
deaths?® placements®
OR (95% CI) OR (95% CI)

SIBR implementation 1.00 (0.77-1.29) 1.75 (1.38-2.23)

Age (years) 1.03 (1.01-1.05) 0.99 (0.98-1.01)

CSHA-CFS 2.28 (1.89-2.77) 1.27 (1.09-1.48)

Cardiac failure 1.76 (1.32-2.36)

Respiratory infection 2.54 (1.96-3.30)

Septic shock 5.36 (3.83-7.49)

Acute renal failure 2.04 (1.56-2.68)

Dementia 1.75 (1.37-2.25)

Deconditioning 1.77 (1.39-2.25)

Malnutrition (severe) 1.71 (1.25-2.34)

Notes: 2310 deaths were modeled. ®335 new NH placements were modeled.
CSHA-CFS category data were missing for 223 (13.1%) patients before SIBR and
for 224 (11.4%) patients during SIBR. Medical diagnostic data were missing for 213
(12.5%) patients before SIBR and for 241 (12.2%) patients during SIBR.
Abbreviations: CSHA-CFS, Canadian Study of Health and Aging Clinical Frailty
Scale; NH, nursing home; SIBR, structured interdisciplinary bedside round.

unadjusted (14.6% vs 9.1%; P<<0.001) and adjusted analyses
(OR, 1.75; 95% CI, 1.38-2.23; Table 3). The impact of
SIBR on NH placement seemed to be higher in NESB
patients (14.1% [during] vs 7.5% [before]; P<<0.001) than
in others (15.3% vs 11.2%; P=0.03). Patients born in NESB
countries had similar characteristics before and during SIBR,
except for a lower prevalence of dementia during SIBR
(46.8% vs 53.8%).

For both deaths and new NH placements, the effect of
SIBR was not modified by English-speaking ability or the
presence of dementia and/or delirium (all 7>0.05).

Missing data

Medical diagnosis data were missing for 213 (12.5%) patients
before SIBR and for 241 (12.2%) during SIBR. Frailty data
(CSHA-CFS) were missing for 223 (13.1%) patients before
SIBR and for 224 (11.4%) during SIBR. All other data were
complete. Those with missing data were marginally younger
(83.1 vs 83.9 years; P=0.04) and less likely to present via the
emergency department (88.8% vs 93.9%; P<<0.001) or to die
in hospital (3.5% vs 9.7%; P<<0.001). They also had a shorter
median LOS (7 vs 8 days; P=0.001). All other characteristics,
including the rates of NH placement, were similar.

Discussion

The use of SIBR is being widely implemented in Australia and
in other countries despite the scarcity of peer-reviewed evidence.
Although miscommunication is a leading cause of hospital-
related errors,> models of care aiming to improve communica-
tion may not be effective across all services and settings.

This large before—after study found that SIBR implemen-
tation increased NH placements among those who survived
the hospitalization in both unadjusted and adjusted analyses.
The implementation of SIBR had no effect on in-hospital
deaths.

In Australia, most older people discharged from hospital
to a NH stay there permanently. For the most part, this is an
undesirable outcome, with many people reporting feelings of
vulnerability; boredom and loneliness;'* and concerns about
lack of staffing, privacy, space, autonomy, and dignity.'® These
feelings may be of'a greater concern to NH residents than chal-
lenges due to physical or functional disability.' NH placement
is expensive and is associated with increased mortality."”

The requirement to discuss the discharge domicile with
patients and families during SIBR may have streamlined the
placement process and appropriately increased NH place-
ments. However, it is possible that SIBR encouraged patients
and families to make decisions on placement earlier than they
would have otherwise, particularly as refusals may have been
more difficult when NH placement was recommended by a
large interdisciplinary team. Due to an increasing demand for
hospital beds, early decisions on discharge dates and domi-
ciliary arrangements are encouraged to support patient flow.
Thus, it is conceivable that the SIBR team recommended the
discharge domicile earlier than previously, perhaps before
patients recovered sufficiently from their illnesses.

Although we remain uncertain why SIBR implementation
increased NH placements, of concern is our finding that NESB
patients were more likely to be placed despite a lower preva-
lence of dementia (during SIBR). Limited data suggest that
people from NESB countries are more likely to utilize com-
munity-based services in preference to NH placement.'s!

In contrast to the data published by Stein et al,® SIBR
implementation did not reduce in-hospital deaths. Although
it is possible that daily SIBR (utilized by Stein et al) is more
effective than twice-weekly SIBR (utilized by us), we believe
that our alternative communication methods compensated for
less frequent SIBR. These included systematic documentation
of SIBR data on a datasheet (allowing all staff to know the care
plan) and continuation of other practices during SIBR, such as
weekday 30- to 45-minute journey board rounds and weekly
case conferences (albeit shortened). Although these practices
may explain our negative results, low family participation rates
during SIBR may have reduced their benefit, particularly as
many NESB patients were unable to speak English. Further-
more, a substantial proportion of participants had cognitive
impairment, limiting their participation during SIBR. However,
the effect of SIBR was not modified by English-speaking
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ability or the presence of cognitive impairment. It is also
possible that 3- to 5-minute SIBR interactions are too brief
to meaningfully affect death rates. Nonetheless, Stein et al®
utilized SIBR interactions of similar or shorter durations and
yet reported a 50% reduction in deaths.

SIBR may reduce deaths in other patient groups and
settings because the relationship between SIBR and death is
affected by many variables. These include the effect of spe-
cific illnesses, the number of medical comorbidities, patient
race and ethnicity (eg, being black or Hispanic in USA), racial
and ethnic variations in treatment preferences, and the hospital
care intensity of the participants’ geographic region.??!

Although the focus of our study was on the effect of SIBR
on specific quantitative outcomes, SIBR implementation has
been reported to improve qualitative outcomes such as staff
perceptions of teamwork, communication, understanding
of the care plan, and job satisfaction.?> While data are lim-
ited, Cao et al* found a non-significant trend toward higher
patient/family satisfaction in a study of SIBR in a medical
intensive care unit.

The main limitations of our study are its design (before—
after study rather than randomized controlled study) and its
generalizability (single-hospital study). Also, 13.1% of the
patients had missing diagnostic or frailty data. Although all
other data were complete, missing data may have affected the
quantitative values shown in the logistic regression models
(Table 3). However, we believe that our qualitative conclu-
sions are valid. We also treated CSHA-CFS as a continuous
variable, rather than as a categorical variable. Other authors
have suggested a similar approach to reduce the number of
terms in regression models.* Despite these limitations, our
study has several strengths. The study population was large,
and we evaluated consecutive patients. We adjusted for key
variables and included a measure of frailty (CSHA-CFS), the
nature of whose items (a mixture of comorbidity, cognitive
impairment, and disability) may have encapsulated unmea-
sured variables that affected deaths and NH placements.

Conclusion

SIBR implementation did not reduce in-hospital deaths
and new NH placements among older medical inpatients.
Of concern is our unexpected finding that SIBR implementa-
tion increased NH placements.
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