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Primary Prevention to Maintain Cognition
and Prevent Acute Delirium Following

Orthopaedic Surgery

Cheryl Holly

Cognitive impairment is a recognized predictor of acute
delirium, particularly in the postoperative period. Estimates
of up to 24% of patients experiencing delirium and its
associated cognitive impairment during any orthopaedic
procedure have been reported, with higher rates for those
patients undergoing hip fracture repair. Primary prevention
is the most effective strategy to maintain cognition and
prevent delirium. The purpose of this article is to provide
evidence-based recommendations to prevent acute delirium
using bundles of care. Bundles of care are a set of 3-5
independent, evidence-based interventions that, when im-
plemented together, result in significantly better outcomes
than when implemented individually. The bundle consists of
ongoing assessment of cognition, continuing orientation,
and early mobilization and socialization.

ognitive impairment is a recognized predictor

of acute delirium, particularly in the postoper-

ative period. In fact, in a recent systematic re-

view of delirium prediction, cognitive impair-
ment was second only to age as the most common
predictor of delirium (van Meenen, van Meenen, deRooj,
& terRiet, 2014). Delirium is an acute change in mental
status, cognition, and attention that also includes disor-
ganized thinking and altered levels of consciousness
(see Box 1). Patients with delirium after surgery recover
more slowly than those without delirium and, as a re-
sult, have an increased length of stay and hospital cost
(Rudolph & Mercantonio, 2011). Although the exact
mechanism of postoperative delirium is not clear, ortho-
paedic patients are at a heightened risk for delirium due
to several predisposing and precipitating factors such as
older age; depression; abnormal preoperative glucose,
sodium, potassium, and albumin levels; vision and hear-
ing impairment; and/or admission from a nursing home
(Boldt, 2010; Rudolph & Mercantonio, 2011; Wang, Xu,
Wei, Chang, & Xu, 2016). Estimates of up to 24% of pa-
tients undergoing any orthopaedic procedure have been
reported as experiencing delirium and its associated
cognitive impairment (Galanakis, Bickel, Gradinger,
Von Gumppenberg, & Forst, 2001). The onset time
among these patients ranged from 7 hours to 16 days
after the operation, with an average of 2.8 days
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postsurgery (Wang et al., 2016). The prevalence was
highest between postoperative days 2 and 5 (Galanakis
et al., 2001). Patients with a hip fracture are the most
vulnerable of the orthopaedic surgery population as the
incidence of delirium is the most frequently reported
postoperative complication in this group; symptoms
often occur as early as the first postoperative day
(Robertson & Robertson, 2006). Notably, Bruce, Ritchie,
Blizard, Lai, and Raven (2007) in a meta-analytic sys-
tematic review reported incidences of delirium in pa-
tients following hip fracture repair to occur up to 92%
of the time and Marcantonio, Flacker, Michaels, and
Resnick (2000) reported that delirium was predictive of
poor postoperative recovery of functional status and
mobility among patients with hip fracture. The adverse
effects of delirium among those undergoing hip fracture
repair warrant attention although any elderly patient
undergoing an orthopaedic surgical procedure should
be considered at risk for cognitive impairment and the
development of acute delirium.

Given the evidence that 40% of all delirium is pre-
ventable (Leslie & Inouye, 2011) and that delirium is not
always resolved at discharge (Girard et al., 2010) or even
reversible in many cases, institution of measures that
prevent its occurrence or shorten its duration by early
recognizing its symptoms is of utmost importance. The
purpose of this article, therefore, is to provide evidence-
based recommendations to prevent acute delirium
using bundles of care. Bundles of care are a set of three
to five independent, evidence-based interventions that,
when implemented together, result in significantly bet-
ter outcomes than when implemented individually
(Resar, Griffin, Haraden, & Nolan, 2012; Institute for
Healthcare Improvement: http://www.ihi.org). Care
bundles are currently being used with success to pre-
vent ventilator-associated pneumonia, gastritis, and
deep vein thrombosis often associated with mechanical
ventilation and central line infections. For example, in a
systematic review of 8,515 surgical patients and surgical
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Box 1. DELIRIUM FACTS?

e Delirium is a manifestation of acute brain failure characterized by disturbance in attention (i.e., reduced ability to direct, focus, sustain, or
shift attention) and awareness, with impaired orientation to the environment; disturbances in cognition (e.g., memory deficit, disorienta-
tion), language, visuospatial ability, or perception.

As defined by DSM-5, delirium is a disturbance in attention that occurs over a short time span and can be associated with memory deficit,
disorientation, and disturbances in language, visuospatial ability, or perception.

Delirium can occur at any age or in any setting but happens more often during hospitalization affecting more than 2.6 million individuals
in the United States each year (about five individuals every minute).

Forty percent of delirium episodes are preventable.

Total attributable health costs for delirium treatment are in excess of $150 billion annually.

e The number of those experiencing episodes of delirium while hospitalized is rapidly growing as hospitalized patients are more severely ill,
have more polypharmacy, undergo more surgeries, and are more likely to be treated in critical care settings, all of which are risk factors for

delirium.

Delirium has been reported to occur in up to 64% of hospitalized older adults. The odds are worse for those who may have a stay in the

intensive care unit where rates have been reported as high as 80% in those who are mechanically ventilated.

Note. DSM-5 = Diagnostic and Statistical Manual of Mental Disorders.

aData from Leslie and Inouye (2011); US Department of HHS; Maldonado (2017); and American Psychiatric Association (2013).

site infections (SSI), Tanner, Padley, Assadian, Leaper,
Kiernan, and Edmiston (2015) reported that surgical
care bundles reduced the risk of SSI compared with
standard care, with a confidence interval (CI) of 0.55
(0.39-0.77; p = .0005). The use of a bundled approach to
reduce delirium rates has also been successful—Milisen,
Lemiengre, Braes, and Foreman (2005) reported that
surgical patients without premorbid dementia or func-
tional decline benefited most from any intervention,
whereas multicomponent interventions were most ef-
fective for patients who exhibited one or two risk factors
of delirium, specifically visual impairment, severe ill-
ness, and cognitive impairment. In this study, delirium
was prevented in one-third of patients, and the inci-
dence of severe delirium was decreased by more than
one-half. A cognitive impairment bundle should consist
of establishing mechanisms for preventive strategies re-
lated to ongoing assessment of cognition, continuing
orientation, and early mobilization and socialization.

Strategies for Early Identification
and Prevention

ASSESSING COGNITION

The cognitive impairment seen postoperatively among
orthopaedic patients is generally mild. Mild cognitive
impairment (MCI) is an intermediate stage between the
cognitive decline of aging and the more severe state of
dementia (Mayo Clinic, 2018). The patient may be rest-
less and have trouble remembering, concentrating, or
making decisions. Mild cognitive impairment is classi-
fied into two subtypes: amnestic and nonamnestic
(Petersen, 2011). Amnestic MCI is clinically significant
memory impairment that does not meet the criteria for
dementia. Typically, patients are increasingly forgetful.
However, other cognitive capacities, such as executive
function, language, and visuospatial skills are intact.
The nonamnestic MCI seen in acute delirium is charac-
terized by a subtle decline in functions not related to
memory. Although the symptoms of MCI are not severe
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enough to interfere significantly with daily life (see
Table 1), those with MCI and delirium were more often
discharged to a post-acute facility (risk ratio [RR] = 1.4,
p < .001) and had increased risk for greater levels of
impairments in cognitive functioning (RR = 3.6, p <
.001) (Racine et al., 2017). Notably, there is a heightened
risk for further cognitive decline as cognitively normal
octogenarians who developed delirium during hospi-
talization (known as acute incident delirium) were more
likely to be diagnosed with dementia at 3-year follow-up
than those who did not experience delirium (Rahkonen
et al., 2000; Marcantonio et al., 2001). Although some
data suggest that the rate of reversion to normal cogni-
tion may be as high as 25%-30%, recent prospective
studies have shown lower rates (Guo, Sun, Wang, Li, &
Liu, 2014; Manly et al., 2008).

Screening patients for the cognitive impairment as-
sociated with acute delirium is essential for facilitating
early identification and prevention and to increase the
likelihood of timely delirium management. Proactively
prioritizing patients through the use of a validated de-
lirium assessment tool is the first step in managing

TABLE 1. SIGNS OF COGNITIVE IMPAIRMENT 2

Confusion

Frequently asking the same question or repeating the same story
over and over

Not recognizing familiar people and places
Having trouble exercising judgment
Changes in mood or behavior

Vision problems

Difficulty planning and carrying out tasks

Lack of coordination or restlessness

2Data from “Practice Guideline Update Summary: Mild Cognitive
Impairment—Report of the Guideline Development, Dissemi-
nation, and Implementation Subcommittee of the American
Academy of Neurology,” by R. C. Petersen, O. Lopez, M. J. Arm-
strong, T. Getchius, M. Ganguli, D. Gloss, ... A Rae-Grant, 2018,
Neurology (Special Article), 90(3), 1-10.
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orthopaedic patients at risk of developing delirium. This
close monitoring and implementation of delirium-pre-
ventive strategies can assist in decreasing incident de-
lirium rates.

The primary characteristic of impaired cognition is
fading into and out of lucidity with an inability to attend
(inattention) to the environment such that the patients
appear to know what is going on at one moment and the
next is disorganized in their thinking (disorganized
thinking; Maldonado, 2017). Inattention is seen in the
patient as difficulty focusing, being easily distracted, or
having difficulty following a conversation. The patient
may seem dazed or fixated on one object in the room.
There may be no eye contact. Asking the patient to re-
cite the months December to July backward is a simple
and brief method to assess for inattention. Most pa-
tients should be able to recite the months forward; how-
ever, reciting the months backward requires concentra-
tion, which can be impaired in patients with delirium
(Han, 2015).

Disorganized thinking is a failure to be able to think
straight. Thoughts come and go rapidly. The patient is
unable to concentrate on one thought for very long.
Thoughts become fragmented making conversation dif-
ficult. The patient may ramble or make irrelevant com-
ments, have unclear or illogical flow of ideas, or unpre-
dictable switching from subject to subject. Reponses to
questions are often nonsensical. Disorganized thinking
can be assessed by asking yes/no questions and then
presenting a command, for example, Can a stone float
on water? followed by Hold up two fingers (Han, 2015).

When assessing for cognitive impairment, a cogni-
tive baseline should be conducted on admission and re-
corded. Ongoing assessment should be conducted at
least once daily. This assessment can be a brief but must
include assessment of orientation, attention, and mem-
ory. There are several validated assessment tools that
can be used in a noncritical care area, such as orthopae-
dics (see Table 2). When choosing an assessment tool, it
is important to determine its sensitivity (true positive
rate or probability of detection) and specificity (true
negative rate or percentage of healthy people who are
correctly identified as not having the condition). For ex-
ample, the Rapid Assessment Test for Delirium is 90%
sensitive and 84% specific and the Stanford-Proxy Test
for Delirium is 79% sensitive and 90.8% specific
(Maldonado, 2017). On the contrary, the Confusion
Assessment Method (CAM), developed by Inouye et al.
(1990), demonstrated sensitivities from 94% to 100%
and specificities from 90% to 95% in a systematic review
of 236 studies (Wei, Fearing, Sternberg, & Inouye,
2008). A brief CAM (bCAM) is also available (see
Table 2). The bCAM takes less than 2 minutes to com-
plete and has been found to be 84% sensitive and 96%
specific for delirium (Han, 2015). Using different ques-
tions that take differing amounts of time, both the CAM
and the bCAM assess the patient for acute onset of men-
tal status change or a fluctuating course of altered men-
tal status, inattention, disorganized thinking, and an
altered level of consciousness. Patients must be awake
or arousable to be assessed using either of these tools. A
diagnostic interview for confusion (3D-CAM), based on
the original CAM algorithm, is also available. The
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3D-CAM is a 3-minute delirium assessment. The major
difference between the 3D-CAM, the CAM, and the
bCAM is that the 3D-CAM uses both subjective ques-
tions and observation to assess for delirium. This allows
for assessment of patients with severe drowsiness or
agitation, which the other two do not (Marantonio et al.,
2014). The 3D-CAM has a sensitivity of 95% and speci-
ficity of 94% (Marantonio, 2014). The CAM, bCAM, and
3D-CAM require training to use and manuals are avail-
able (see Box 2).

A newer tool that allows bedside nurses to assess pa-
tients’ cognition that does not require specific training is
the AWOL. The AWOL is easy to learn and requires very
little time to administer and chart. It is primarily useful
in identifying those at risk for cognitive impairment (see
Table 2). In a study by Douglas et al. (2013) among pa-
tients with an AWOL score of 2-4, the risk of developing
delirium was 25% (positive predictive value), compared
with 3.0% for those with a score of 0-1 (negative predic-
tive value, 97%); p < .001 using Fisher’s exact test. The
AWOL correctly classified 17 of the 28 patients (61%
sensitivity) who developed delirium in the cohort.
Specificity was 87%.

Fick et al. (2018) recently piloted a 2-step delirium de-
tection-screening protocol among 24 hospitalized elderly
patients. In Step 1, patients are asked: “Please tell me the
day of the week” (screens for orientation) and “Pease tell
me the months of the year backwards starting with
December” (screens for inattention). If either or both
items are incorrect, Step 2, a 3-minute diagnostic assess-
ment, follows. Certified nursing assistants (CNAs) com-
pleted Step 1 and reported findings to the nursing staff.
Thereafter, physicians and RNs completed the assess-
ment. The authors reported that the protocol achieved
high sensitivities and specificities among RNs, CNAs, and
physicians, although the rates were not provided. This
very brief screening tool using a CNA as an initial screener
holds promise to improve delirium identification.

Use of an assessment tool can easily be incorporated
into the admission interview process. The ideal environ-
ment to conduct this initial assessment is in a quiet
room, without distractions (e.g., close the door and turn
off the television/iPad/iPhone, etc.). General guidelines
for the assessments include the following: (1) Make sure
the patient can see and hear you. If the patient uses
hearing aids or wears glasses, these should be in place at
the time of each assessment; (2) Do not give verbal
praise or indicate correct or incorrect answers (you may
want to ask any family present to leave the room); and
(3) Document exactly what you see and hear; do not in-
terpret behaviors. Be very specific in your descriptions.
Instead of patient disoriented, write patient stated she
was atop the Eiffel Tower; and rather than writing patient
inattentive, write patient easily distracted by noises
(Marcantonio, 2017).

CONTINUING ORIENTATION

Continuing orientation is the process of frequently ori-
enting a person at risk for cognitive impairment and de-
lirium to time, person, and place to keep the patient
from becoming disoriented. It differs from reorienta-
tion as it should begin on admission before any signs of
disorientation appear. Disorientation is an altered

© 2019 by National Association of Orthopaedic Nurses

Copyright © 2019 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



'SSOUSNOIDSUOD JO [9A3] = DO ‘UdaIds abel} WnIdp = S1J |00} JUBWISSISSe = | 910N

"(Uoneybe 10 SSAUISMOIP B4aA3S YNM Sjuaied
"“3'1) syuaned ,9|qe1SaIUN,, JO JUDWSSISSE SMO]
-le INWD-aE€ ayL “aaisod YD -a€ aq 01 Japio
Ul (WNWUIBP JO 2IN1ed) [BUIPIED) SAIUSLIEU

SSBUSNOIDSUOD JO [9A3] PRIANY 99 1snw 1usned e ‘|AYD 9y} 0} JejiIS "Sain1es}
puyulyy paziuebuosiq ‘¢ WiNUIBP 3y} JO SWOS JO 3duasald sy} sululslep
uonuayeu| 'z 01 UOIBAISSCO [BDIUID PUE S3INSEIW 9A13[q0
(102) 10 € Jayua snjd g pue %16 :dS 9s1nod bunennjy Jo abueyd Y10q saz1j1in 3| “wyilobe | sy uodn paseq
‘|e 19 OlUOUBDIB|A| | 01 95U0dsal NSO %56 NS SN1E]S [EJUSW JO 13SUO 3INDY “| % JUSWISSISSE WNUIRP 9INUIW-E B S NYD-AE YL NVD d-€
(1eak pue ‘ade(d JuaNd
"yuiq Jo 31ep Yyum buoje) aby e
uonusNy e
SN}eIS [PIUSW PRISYY e 'S2IN1ed4 WINLISP N0 0} 2J0IS
(7102) JusWIedwi 9AIIUBOD JO %78 :dS LIV e e subisse |\ 9yl “wiopad 0} SanuIw 7>
2n13S966NS SI 9A0Qge IO | %06 ‘NS 2IB SY 7 9y L % SXE) 1y} JUBWISSISSe WINLIIBP JaLiq e S| 1\ 9y L VA%
aniisod si 51 ay3 udy} plem>eq HONN1
"jse1 piemsdeq HONNT plom ay} ||2ds o} uaned %05
3y} UO SJ0JID dlowl ay3 bupyse Aq paise} uonuaneu| 'z AQ PaPaaU JUBWSSISSE WNLISP [BWIOS JO 413G
10 7 s3ew 1o DO %85G :dS 9|edS |esnole ue -WwinU 3yl 95NPaJ pue wnuidp Ino 3jnJ Ajpided EETRIS
(£102) "|e 1@ ueH paJayje sey juaned ay §| %86 ‘NS Buisn Aq passasse DO pataiy ‘L z 0} PaubISaP JUBWSSISSE PUOIBS-0Z B SI S1d YL abeu] wnuRQ
Juswledw
SNIHUBOD 10} Sl SS10U A1IBASS Ssau|||
-9p SAOQE IO | JO 310DS uoneIUBIO
(£102) V 'SWsl ¥ 9y} JO yoes %8 dS lI3ds o1 Aoy “uoissiupe [eNdsoy JO Wi S e Wnlldp Joj
‘le 19 umolg 0} paubisse st juiod | %19 NS aby ¥ s, syuaned [edipaw 1oy ajnt uondipaid e sl TOMY TOMY
SSAUSNOIDSUOD JO [9A9] PRIAYY
Burjuiyy paziuebliosiq '€
uonuaneu| 'z ‘S9INUIW 7 Inoge (INWDQ) POYIBIN
10 € Jayua snid Z pue %96 :dS 95In0d bunenidn|y Jo abueyd Ul pa13jdwod aq ued 3| |AYD [eulblio ay) uo JUBISSISSY
(£102) "|e 1@ ueH | 01 95U0dsal dARISOd %18 NS SN}eIS [PIUSW JO 19SUO d1NDY °| ¥ paseq |00} BUIURIIS-WNLIBP Jalq e S| INYDG 3YL uoIsnNyuod) Jallg
SSAUSNOIISUOD 4O [9A3] PaJBYY 17
Buryuiyy paziuebliosiq ‘€ eads 0} 3|ge a9 0} Spasu Juaned
uonuaneu| 'z 29U} 1BY} SI SOAIIBALISP SH PUB YD 2y} JO uole} (INVD) POYRIN
(0661) 10 € Jayua snid z pue %S6-%06 :dS 9sinod bunendN|y Jo abueyd -lw| 7 "939|dWod 0} SaNUIW O] —G INOGEe Saxe} JUSWISSISSY
‘|e 12 anou| | 0} suodsal 9ANSOd %001—-%16 :NS SN1E}S [EIUSW JO }3SUO INDY “ | % 1 'S066 | A[4ea ay3 ul pasn 1Sl Sem |AYD YL uoIsnjuoD
SERIEIETEN| wnuiRg (ds) Apypads SNd04 swia) uondunsaqg |ooL

3unouaq 21005

pue (NS) Annanisuas

SONILLIS LINM) 34V JAISNIINI-NON NI 35 404 S100] INIWSSISSY WNIMITAQ "T 318v]

Orthopaedic Nursing © July/August 2019 e Volume 38 ¢ Number4 247

© 2019 by National Association of Orthopaedic Nurses

Copyright © 2019 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



Box 2. CAM TRAINING MANUALS

Confusion Assessment Method (CAM)

http:/Awww.hospitalelderlifeprogram.org/private/cam-disclaimer.

php?pageid=01.08.00

Brief Confusion Assessment Method (bCAM)

http://eddelirium.org/wp-content/uploads/2016/05/bCAM-Training-Manual-

Version-1.0-10-15-2015.pdf

The 3-Minute Diagnostic Interview for Confusion
Assessment Method (3D-CAM)

http:/Awww.hospitalelderlifeprogram.org/uploads/delirum/3D-CAM_Training_
Manual_Clinical_for_Website_Version_2.1_Final_9-8-14.pdf

mental state. A person who is disoriented may not know
his or her location and identity or the time and date. The
patient may think that it is nighttime during the day,
may climb into the wrong bed, or eat from another pa-
tient’s tray. They may also wander.

Orientation to time has been reported to be one of
the most efficient measures for discriminating between
those with and without delirium and in predicting cog-
nitive decline (Lou, Dai, Huang, & Yu, 2003). Failure to
identify the year correctly was reported as the single
most valuable sign of cognitive impairment, combining
high sensitivity (95%) and specificity (86.5%; O'Keeffe,
Mukhtar, & O’Keeffe, 2011). In a stepwise logistic re-
gression, not knowing the year (odds ratio [OR]: 37.2
[95% CI: 13.1-101.3]), not knowing the month (OR: 3.85
[CI: 1.43-10.38]), and an error of 1 hour or more in time
of day (OR: 2.76 [CI: 1.0-7.46]) were independent pre-
dictors of cognitive impairment (O’Keeffe et al., 2011).

Strategies that can be used in a continuing orienta-
tion protocol are as follows:

Provide appropriate lighting and clear signage.

Place clocks in each patient room.

Open the shades or blinds during the daytime.

Provide reminders on date, time of day (day or

night), and location at least twice daily. Explain to

the patients where they are, who they are, and
your role. Upon entering the patient room, say:

Good Morning and patient name or Good Afternoon

and patient, etc. You can add I am your nurse

today for continuing time, person, and place ori-
entation. Explain reason for admission to the unit
to the patient daily.

e Facilitate regular visits from family and friends.
The presence of relatives provides a sense of con-
trol for patients by encouraging feelings of secu-
rity and orientation (Hunter & Cyr, 2007; Meagher,
2001).

e Ask family members to bring in familiar objects
or pictures.

¢ Resolve any reversible causes of sensory impair-
ment, such as impacted earwax, and ensure that
hearing and visual aids are available and used by
those who need them and that they are in good
working order.

e Move the patient to another environment only if

necessary. A change in location can cause disori-

entation.

EARLY MOBILIZATION AND SOCIALIZATION

Early mobilization is getting the patient out of bed to sit
in a chair and/or walk around the nursing unit as close
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to the time of surgery as possible. Originally used to re-
duce the risks associated with bed rest, the beneficial
effects of early mobility now include shorter duration of
delirium and reduced postoperative complications
(Schweickert et al., 2009) and reduction in length of
stay (Muehling et al., 2009; Muller et al., 2009) and me-
chanical ventilation days (Schweickert et al., 2009),
thus lowering overall costs. In a study of intensive care
unit patients, early physical and occupational therapy
led to reduced incidence and duration of delirium, less
days intubated, and a more likely return to independent
functional status at discharge (Guerra, Parminder,
Singh, & Taylor, 2015).

Strategies for early mobilization and socialization
protocol include the following:

e Work with physical therapists to devise a mobili-
zation program that includes strategies to be used
on the nursing unit and is based on patient needs
and capabilities.

¢ Ensure that mobilization (in or out of bed) is
begun within 24-48 hours of admission.

e Use physical restraints only to control episodes of

dangerous agitation.
Allow the patient to walk independently as possible.
Engage the patient in conversation while mobiliz-
ing. Encourage the patient to talk with others
while walking in the corridor.

Conclusion

Primary prevention is the most effective strategy to
maintain cognition and prevent delirium. To decrease
the incidence of delirium, keep patients safe, maintain
their functionality, or plan for safe discharge to their
original place of residence, all older adults admitted for
orthopaedic surgical procedures should be cared for
using a cognitive impairment bundle. Up to 24% of pa-
tients undergoing any orthopaedic procedure experi-
ence delirium and its associated cognitive impairment.
Patients with a hip fracture are the most vulnerable of
the orthopaedic surgery population as the incidence of
delirium is the most frequently reported postoperative
complication in this group.
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