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Abstract

Background: Delirium in elderly orthopaedic patients poses an enormous medical, social and financial burden to the healthcare
system, and causes significant distress to patients and their caregivers. We examined whether a Multi-component Care Bundle (MCB)
could reduce the incidence of post-operative delirium (POD) in fractured hip patients. Methods: An observational study was
conducted, analyzing |54 patients (mean age + SD, 85 + 7.8, 68% women) admitted to Queen Mary Hospital with hip fracture.
Half of the patients were cared for in the control group before MCB was introduced, which included installation of orientation
aids, introduction of a Caregiver Empowerment Program, and incorporation of ultrasound-guided Fascia lliaca Block (FIB) into the
analgesia protocol. Results: There were fewer patients with POD in the MCB group, compared with the control group (18/76,
23.4% v 34/76, 44.2%, p = 0.006). Patients in MCB group consumed less opioid (4/77 v 13/77, p = 0.048), experienced less post-
operative dizziness (2/77,2.6% v 13/77, 16.9%, p = 0.003) and had a shorter median day to start walking post-operatively (day |
[IQR 1-2] vs day 2 [IQR 2-3]; p = 0.001) than the control group. Length of stay was not affected. Conclusion: MCB effectively
reduces POD, postoperative dizziness, opioid consumption, and days to start mobilization postoperatively.
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Introduction The exact mechanism of POD is unknown, but it is hypothe-
sized that peripheral inflammation from trauma and surgery is

Most hip fracture patients need to be managed surgically fol- linked to neuroinflammation and neuronal injury. Imbalance

lowed by early mobilization in order to minimize complications
such as deep vein thrombosis, pulmonary embolism, pneumo-
nia and bed sore. Traditionally, post—oplezratlve mortal.lty 1S 1 Department of Anaesthesiology, Queen Mary Hospital, Hong Kong.
about 8% at 1 month and 30% at 1 year. >~ Only one-third of 2 Department of Orthopaedics and Traumatology, LKS Faculty of Medicine,
patients return to their baseline premorbid functional level.>”
Post-operative delirium (POD) is a common complication in ~ Queen Mary Hospital, Hong Kong

these patients with a reported incidence of 70%.° POD is asso- .

iated with increased mortality, increased length of stay and in Corresponding Author:
clated w R . Y . o g h y o David Ming Hon Lam, Department of Anaesthesiology,F2, Main Block, Queen
the long-term, limitation in basic activities of daily 1iving,  Mary Hospital, Hong Kong.
increased level of dependency and increased risk of dementia.  Email: davidmhlam@hotmail.com
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Table |. Additional Measures Employed in the Multi-Component Care Bundle Group.

a). A cubicle specifically designed for geriatric patients

e Orientation Aids: Large fonts and symbols for toilet, large clock,
calendar with big fonts, and bright wall colour

e Lighting: Natural light and view to the outside, dim light function
in bed area

e Spacing: Adequate space around beds and in corridors for
patients using mobility aids, for exercise and training, and for
placement of seats for caretakers

b). Caretaker Empowerment Programme

e By means of Video Clips and in-person real-life teaching to

e Provide visual and hearing aids to patients if available

e Orientate the patient to time, place, and person

e Facilitate active and passive limb exercises

e Encourage feeding

e Encourage and facilitate early mobilization (putting on trousers,
sitting out, and walking with drain)

e Improve compliance to prescribed analgesics

c). Extended visiting hours for caretakers (1 1:00 am - 2:00 pm, and 4:00 d). Enhanced Analgesic Protocol

pm - 8:30 pm. Total of 7.5 hours per day)

Regional Anasthesia (Ultrasound-guided Fascia lliaca Block) is
performed by the anaesthetic team before the operation unless
contraindicated in addition to the standard analgesic protocol

between cholinergic and dopaminergic activity, ischemic brain
injury and a breakdown of blood-brain barrier may each play a
role in the development of POD.’

Recommendations on management of POD include early
diagnosis, correcting metabolic or physiological derangement,
avoiding polypharmacy, minimizing use of lines, catheters and
physical restraints, maintaining good sleep hygiene and provid-
ing adequate analgesic in addition to cognitive and sensory aids
for re-orientation.”

The aim of this study is to examine whether a multi-
component care bundle (MCB) could reduce the incidence of
POD in fractured hip patients.

Methods

This was a cross-sectional observational study. Data was col-
lected from all patients admitted to the Department of Ortho-
paedics and Traumatology of Queen Mary Hospital for
fractured hip since the introduction of MCB in July 2019 and
was compared to historical controls who received care under
the conventional fracture hip pathway. The data had either been
routinely collected for auditing purpose or retrieved from the
hospital computer-record system.

Patients younger than 65 years old, refused operation, did
not require operation, had pathological fracture or old fracture
(attended more than 48hours after fall) were excluded from
both the MCB and control groups.

We followed up these patients and collected clinical data
daily till post-operative day 5.

The primary outcome was the incidence of POD as mea-
sured by short Confusion Assessment Method (short CAM),
which was used by trained nursing staff to assess delirium daily
till post-operative day 5. Delirium detected by the short CAM
on any day during the follow up is considered positive, regard-
less of the duration.

Secondary outcomes were pain at rest and during movement
as measured by NRS (rest) and NRS (movement) respectively,
use of additional analgesia, adverse reactions to opioid, inci-
dence of block complications, days to start walking, postopera-
tive complications and total length of stay.

In addition to routine care, the MCB encompassed the installa-
tion of Orientation Aids, the incorporation of a Caretaker Empow-
erment Program, and an Enhanced Analgesic Protocol. (Table 1)

Sample size was calculated based on a reported reduction in
POD from 62.4% to 43.3% from previous trials (Marcantonio
2001, Lundstrom 2007). A total of 208 patients (104 in the control
group and 104 in the MCB group) were required for a study power
of 80% and a p value < 0.05. All analyses were performed based
on intention-to-treat using SPSS version 21.0 software.

Results

A total of 154 patients were included in the observational study
between July 2019 and July 2020. 200 patients were screened
for eligibility, 7 were deemed ineligible and 39 were excluded
to ensure equal sized groups. Half of the enrolled 154 patients
were operated on and cared for in the control group (n = 77)
and half were in MCB group (n = 77).

Baseline Demographics

The baseline characteristics were similar between the 2 groups
(Table 2). The mean age, gender and place of residence were
consistent with the nationwide demographics of hip-fracture
non-participants [3]. The mean age was 84.8 (SD 7.8) in the
control group and 85.7 (SD 7.9) in the MCB group. There were
48 (31%) men and 106 (69%) women in total. There was no
statistically significant differences (p < 0.05) in any of the
baseline characteristics examined apart from in the predicted
functional status. More patients in the MCB group (63.5%)
were predicted to require maximum assistance or become fully
dependent, compared to 36 (48%) patients in the control group.
These predictions came from an objective assessment, the
modified Barthel Index, performed by occupational therapists.
The control group had more bed/chair-bound patients but these
differences were not statistically significant (p = 0.258).

Pre-Operative and Intra-Operative Management

Pre-operative fascia iliaca block (FIB) were administered to 69
(92%) patients in the MCB group and to none in the control
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Table 2. Baseline Characteristics.?
Control group MCB group
(n=77) (n=177) p value
Age, years 84.8 (SD 7.8) 85.7 (SD 7.9) 0.473
Sex
Male 20 (26%) 28 (36.4%)
Female 57 (74%) 49 (63.6%)
ASA 0.510 (T)
I 0 (0%) I (1.3%)
I 19 (24.7%) 20 (26%)
n 56 (72.7%) 55 (71.4%)
\% 2 (2.6%) 1 (1.3%)
Premorbid residence 0.390
Home 62 (80.5%) 66 (85.7%)
OAH 15 (19.5%) Il (14.3%)
Premorbid Mobility n=175 n=76
Unaided 30 (40.0%) 24 (31.6%) 0.258 (T)
Stick/  Umbrella/| assist 28 (37.3%) 41 (53.9%)
Quadripod 3 (4.0%) 4 (5.3%)
Frame/ Furniture 4 (5.3%) 6 (7.9%)
Bed-/Chair-bound/Crane/Wheelchair 10 (13.3%) 1 (1.3%)
Predicted Functional Status (n =175) (n=174)
Independent 7 (9.3%) 0 (0.0%) 0.010° (T)
Minimal to Moderate Assistance 32 (42.7%) 27 (36.5%)
Maximum Assistance to fully dependent 36 (48.0%) 47 (63.5%)
Abbreviation: T, trend test.
?Data are Mean (SD), n (%), or Median (IQR).
PSignificantly different between the 2 groups at 0.05 level.
Table 3. Intra-Operation Measures.?
Control group MCB group
(n=177) (n=77) p value
Pre-op Fascia lliaca Block 0% (0) 92% (69/77) <.001°
Use of Benzodiazepine 3.9% (3) 1.3% (1) 0.620
Mode of Anesthesia, 84.4: 15.6% (65: 12) 78.7: 21.3% (59: 16) <001°
SA: GA n=75
Intraop Systemic Analgesic used 19.5% (15) 21.6% (16/74) 0.745
Choice of Sedation 16.9% (13) 13.5% (10/74) 0.565
Depth of Anesthesia Monitoring 1.3% (1) 6.7% (5/75) 0.114
Block-related complications 0% (0) 0% (0/75) 1.000

*Values in % (n) or % (n/total).
®Significantly different between the 2 groups at 0.05 level.

group (p = <0.001) (Table 3). Spinal anesthesia was the more
frequently chosen mode of anesthesia in both groups, with
84.4% in the control group and 78.7% of the MCB group.

Primary Outcome Measures

There was a statistically significantly higher incidence of
POD in the control group compared with the MCB group
(34/76 (44.2%) vs 18/76 (23.4%), p = 0.006, relative risk
(RR) = 1.89, CI 1.17-3.04). The odds ratio was 2.59 (95%
CI 1.30-5.18) which implies patients in the control group are
2.59 times more likely to develop POD than those in the MCB

group. Table 4 shows the prevalence of pre-operative delirium
was also higher in the control group (15.8%) than the MCB
group (3.9%). The rise in POD was higher in the control group,
with an additional 22 patients (rise of 28.4%) compared to the
MCB group rise of 15 patients (rise of 19.5%).

Secondary Outcomes

There were fewer episodes of post-operative dizziness occur-
ring in the MCB group than the control group (2 [2.6%] vs 13
[16.9%]; p = 0.003) . Patients in MCB group were faster to
mobilize than those in control group (day 1 [IQR 1-2] vs day 2
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Table 4. Primary outcomes.?

Control group MCB group
(n=176) (n=76) p value
Primary outcome 12 (15.8%) 3 (3.9%) 0.014**
Pre-op Delirium (by short CAM)
POD (by short CAM) 34 (44.2%) 18 (23.4%) 0.006**
Odds ratio = 2.59 (95% CI 1.30-5.18)
Relative risk (RR) = 1.89(CI 1.17-3.04)
*Values in total (%).
Table 5. Postoperative Measures.?
Control group MCB group
(n=177) (n=177) p value
Start walking day 2[2-3] I [1-2] 0.001%**
(1-¢) (1-8)
MBI (pre-morbid) 96.5 [72.3 - 100] 100 [87 — 100] 0.152
(0 - 100) (35 - 100)
MBI (day 3 or 4 of admission) 42 [32-51] 37 [24.8 - 49] 0.527
(0 - 66) 3-74)
Days to off drain n=76 n=77
0/ no drain 18.2% (14) 14.3% (11) 0.451 (T)
| 32.5% (25) 41.6% (32)
2 40.3% (31) 31.2% (24)
3/>2 9.1% (7) 13.0% (10)
Postop Transfusion 29.9% (23) 37.5% (15/40) 0.403
Post op complications (medical) 46.7% (35/75) 52.6% (40/76) 0.464
Post op complications (orthopaedic) 23.4% (18) 9.2% (7/76) 0.018**
Extended stay in hospital 50.6% (39) 46.8% (36) 0.629
Discharge destination - Home 5.2% (4) 3.6% (1/28) 1.000
Total Length of Stay (TLOS) 7[6-9] 7[55-9.5] 0.992
(4-126) (4-123)
Preop no. Days I [I-2] I [1-2] 0.674
(0-4) (0-¢)
Postop no. Days 6[4-8] 5[4-8] 0.943
(2-25) (3-22)

Abbreviation: T, trend test.
*Values in Median[IQR] (range) or % (n).
®Significantly different between the 2 groups at 0.05 level.

[IQR 2-3]; p = 0.001; Table 9). More patients in MCB group
were judged to have fair rehabilitation potential (64/77 vs 52/
77, p = 0.041) compared to the control group. However the
control group had more patients judged to have a good rehabi-
litation potential compared to the MCB group (17/77 vs 8/77).
These rehabilitation potentials were assessed subjectively by a
physiotherapist. The MBI score was hugely varied in both
groups in the post-operative period, which were not statistically
significant.

There was no difference in pain scores in non-delirious
patients . Fewer patients in the MCB group needed other
opioids for rescue such as tramadol or oxycodone (4/77 v
13/77, p = 0.048), which could be attributed to the high rate
of FIB performed in this group.

There were more postoperative orthopaedic complications,
such as DVT or revision surgery, in the control group

(18 [23.4%] patients) than the MCB group (7 [9.2%] patients;
p = 0.018). The 3 resulting deaths from this study were all
infection-related (biliary sepsis, UTI or pneumonia).

Both groups have similar length of stays. This suggests that
once delirium has occurred, multi-factorial interventions do not
shorten the length of stay. There were no changes to the dis-
charge destination in either groups (Table 5).

Discussion

MCB appears to reduce the risk of POD (OR 2.59), lower risk
of post-operative dizziness and shorten start to mobilization
compared to control. The median pain scores remained low
and were comparable in both groups, but less opioids were
consumed in the MCB group. This could be attributed to the
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higher rate of FIB performed in the MCB group than the control
group.

Our observations are in accordance with an earlier rando-
mised controlled trial (Marcantonio 2001) which showed a
roughly 1/3 reduction in the incidence of POD in the interven-
tion group. Our control group had 44.2% of POD, which was
reduced to 23.4% in the MCB group. Marcantonio et al used
specific protocols to address sleep hygiene, immobility, visual
and hearing impairment. We have also addressed several of the
same factors and achieved similar results.

There was a high rate of delirium pre-operatively in the
control group (15.8%), which could be due to inadequate pain
control. The control group had high pre-op NRS pain scores
during movement and no FIB was given as an opioid-sparing
low-risk alternative to other analgesia. The MCB group had
92% FIB rate and demonstrated an earlier walking day, which
suggests that FIB does not cause a prolonged motor block or
hinder post-operative recovery.

There was an encouraging number of caretakers who visited
in the post-operative period in both groups. It is impossible to
enforce mandatory caretaker hours during a patient’s hospital
recovery but by offering longer visiting hours, this presents an
opportunity for the primary caregiver to partake in the multi-
component approach of tackling POD. Giving allied health
professionals different assessments (both subjective or objec-
tive) means that a patient’s progress can be tracked more
readily.

Our study was observational. This entailed that the patients
did not follow a rigorous study protocol and also has a high risk
of confounding bias from ward staff who are all involved in the
implementation of a new system, which they are conscious is
being audited. Because the control group data was collected
first before the MCB was introduced, there can be some report-
ing bias (which is difficult to adjust for). It was a pragmatic
study. Due to the logistical difficulty and limited physical
space, it was not possible to have 2 separate wards to conduct
arandomized controlled trial. We excluded 39 patients in order
to ensure equally matched control and intervention groups,
however this reduced our overall sample size and thereby
undermined the power of the study.

A major strength of this study is that we used multiple
simple and validated tools for diagnosing delirium or assessing
functionality such as the short CAM or modified Barthel index.
We carried out the short CAM score both pre-operative and
post-operative as it is important to recognize that it is not just
the operation and surgical stress response which contribute to
delirium, but that these patients may already be brought into
hospital confused from home.

Conclusion

The installation of Orientation Aids, introduction of Caretaker
Empowerment Program, and incorporation of pre-operative
FIB into the analgesic protocol are key elements of the MCB,
which has been shown to effectively reduce POD in patients
with hip fracture.

MCB group also demonstrated less opioid analgesic used,
less postoperative dizziness and an earlier start to mobilization
despite being predicted to be more functionally dependent
postoperatively.
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