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Prevalence and Risk Factors for Delirium in Elderly
Patients With Severe Burns: A Retrospective Cohort Study

Daan T. van Yperen, MD,*1:° Jelle W. Raats, MD, PhD,# Jan Dokter, MD, PhD,* Gijsbertus Ziere,
MD, PhD,!l Gert R. Roukema, MD* Margriet E. van Baar, MSc, PhD,% and

Cornelis H. van der Vlies, MD, PhD*:1:

Little is known about delirium in elderly burn center patients. The aim of this study is to provide information on
the prevalence of delirium and risk factors contributing to the onset of delirium. All patients aged 70 years or older
admitted with burn injuries to the Burn Center, Maasstad Hospital, in 2011 to 2017 were eligible for inclusion.

We retrospectively collected data regarding the presence of delirium, potential risk factors contributing to the onset
of delirium and outcome after delirium. We included elderly 90 patients in this study. The prevalence of delirium

in our population was 13% (N = 12). Risk factors for delirium were advanced age, increased American Society

for Anesthesiologists score, physical impairment and the use of anticholinergic drugs during admission. Patients
with delirium had a poorer outcome, with prolonged hospital stay and increased mortality 6 and 12 months after
discharge. Delirium is diagnosed in 13% of the elderly patients admitted to our burn center. Risk factors for delirium
found in this study are advanced age, poor physical health status, physical impairment, and the use of anticholinergic
drugs. Delirium is related to poor outcomes, including prolonged hospital stay and mortality after discharge.

Delirium is an acute cerebral disorder characterized by a con-
current disturbance in attention, awareness and cognition. It is
a serious, costly, under-recognized and often fatal condition,
mostly affecting elderly patients.! In a general adult popu-
lation, the prevalence of delirium is low (1-2%), but among
hospitalized patients this number is significantly higher (10—
50%), increasing up to 82% when admitted to an intensive care
unit (ICU).23 Delirium is caused by a combination of both
nonmodifiable predisposing factors (e.g., age) and modifi-
able precipitating factors (e.g., surgery) and is associated with
increased morbidity, mortality, prolonged hospital stay and in-
stitutionalization following discharge.*® With the elderly pop-
ulation increasing at an unprecedented rate, it is expected that
the number of patients with delirium will increase in the future.

The recognition and treatment of delirium has recently
been gaining more interest in the burn care community.® This
is needed, because approximately 10% of the admitted burn
center patients in the Netherland are 65 years or older and
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we think that, because of their severe and painful injuries,
often acute and prolonged hospital admission, frequent use
of opioids and sedatives, and increased need for surgical
treatment, the elderly burn patient is at particular risk for de-
liritum.”"!% Nevertheless, only limited information is available
on the prevalence of delirium.

The current literature shows a delirium prevalence of 29%
and 77% in adults admitted to a burn ICU.!L12 At two spe-
cialized burn centers, delirium was diagnosed in 16% and 39%
of the admitted adults.!®!* Risk factors for delirium have been
widely investigated for surgical and nonsurgical populations,
but not for burn center patients.

The literature shows that one-third of the cases of delirium
are preventable with nonpharmacological interventions.!®
Since mortality and morbidity rates in delirious patients
are high, it is crucial to identify risk factors. This will help
clinicians determine which patient is at risk for delirium, so
intervention strategies can focus on preventing the occurrence
of delirium and the related outcomes. Therefore, the primary
objective of this study was to evaluate the prevalence of de-
lirium and to identify risk factors for delirium in elderly burn
center patients.

METHODS
Study Design

This is a retrospective cohort study. Potential study subjects
were identified from the Dutch Burn Repository R3, a national
register from 2009 onwards for patients admitted to one of
the three dedicated burn centers in the Netherlands.® Only
patients admitted to the Burn Center, Maasstad Hospital,
were identified from Dutch Burn Repository R3.

The Medical Ethics Committee of the Maasstad Hospital
approved this study (TWOR; 2017-78).
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Setting
A physician (D.Y.) screened patients for eligibility and col-

lected data by reviewing the patient’s electronical medical
records in April and May 2018.

Participants

All patients aged 70 years or older admitted with burn injuries to
the Burn Center, Maasstad Hospital, from 2011 to 2017 were
eligible for inclusion. We specifically chose this period because
of the implementation of the “Safety Management System” in
Dutch hospitals in 2011.1¢ This system is designed to screen all
admitted elderly patients 70 years of age or older for the risk of
falling, undernourishment, physical impairment, and delirium
to reduce hospital admission-induced morbidity and mortality.

Patients were excluded if 1) hospital admission was less
than 48 hours or 2) the patient was only admitted to our burn
ICU.

Patient and Injury Characteristics

Age, gender, and comorbidities were retrieved from patients’
medical records. Comorbidities and physical status were de-
rived from patients’ medical history. Comorbidities included
cardiac history (valve disorders, arrhythmias, heart failure,
and ischemic heart disease), pulmonary history (chronic ob-
structive pulmonary disease), neurologic history (dementia,
cerebrovascular accidents, epilepsy, and Parkinson’s disease),
psychiatric history (depression, psychosis, anxiety disorders,
and cognitive disorders), and the presence of diabetes or ma-
lignancy. The presence of a cognitive disorder included de-
mentia (e.g., Alzheimer’s disease, Korsakoft’s syndrome) and
mild cognitive impairment. In patients undergoing surgery,
the American Society for Anesthesiologists (ASA) score was
determined by the attending anesthesiologist. In all other
cases, the ASA score was determined by a physician (D.Y.)
based on the patient’s medical history.

The burn injury severity was represented by the percentage
TBSA burned, determined by the treating burn physician.

Delirium

Delirium was diagnosed by the treating physician, a geriatrician,
or a psychiatrist, all using the Diagnostic and Statistical Manual
of Mental Disorders IV (DMS-1V) criteria and the confusion
assessment method.!” The confusion assessment method is a
simple and the most recommended screening device, showing
high sensitivity and specificity for diagnosing delirium.!8:1?

According to hospital protocol, the risk for delirium was
scored in all patients aged 70 years or older, within 24 hours
after admission. This screening tool is developed to recognize
patients at risk for a delirium during admission. The screening
tool consists of three items that can be rated as absent or
present with a maximum of 3 points. A score of 1 or higher
was defined as high risk. If patients was at increased risk on
admission, or when a patient showed clinical signs of delirium
during admission, a nurse collected the Delirium Observation
Screening Scale (DOSS) score three times per day for 3 days,
to screen for the presence of delirium.?? A DOSS score of 3 or
more was considered highly indicative for delirium. The diag-
nosis was then confirmed by either the treating physician or
the consulted geriatrician or psychiatrist.
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Risk Factors for Delirium
Data were collected on several parameters potentially
contributing to delirium.?!122

Nutritional status was measured using the Short Nutritional
Assessment Questionnaire (SNAQ-RC) score.?? Patients were
classified as undernourished if the score was three or higher.

Physical impairment during activities of daily living was
evaluated with the Katz scale.’* A patient was considered
physically impaired when the Katz score was five or lower.

In addition, data were collected on delirium in the patient’s
history, visual and /or hearing impairment, daily alcohol con-
sumption (21 consumptions/d), preadmission hemoglobin
level (measured within 5 days after admission), prehospital
stay (living at a nursing home), ICU stay, and need for venti-
lation at the ICU.

The patient’s drug records were reviewed and checked
for polypharmacy and the use of anticholinergic drugs.
Polypharmacy was defined as the use of five or more drugs
from five different therapeutic groups. The use of anticho-
linergic drugs from groups 2 to 3 on the Anticholinergic
Cognitive Burden (ACB) scale was noted, as those have mod-
erate to severe anticholinergic effects and are clinically rele-
vant for the risk of delirium.?%2¢

Surgery-Related Risk Factors

When surgical treatment was needed, data were obtained re-
garding the preoperative hemoglobin level, anesthesia tech-
nique (general or regional), time of anesthesia (time between
intubation and detubation) and estimated blood loss during
surgery.

Outcome After Delirium

Total length of hospital stay was registered. Mortality during
admission and after discharge was scored. Postdischarge mor-
tality was scored after 30 days, 6 months, and 12 months by
using hospital records.

Statistical Analyses

Continuous data were tested for normal distribution using
the Shapiro-Wilk test. The mean and standard deviation
(parametric data) and median and quartiles (nonparametric
data) were reported. Descriptive analyses were used to re-
port patient and injury characteristics. Delirious patients
were compared with the nondelirious patients. To evaluate
factors that were associated with delirium univariate analyses
(Mann-Whitney U test for continuous data and Fisher’s
exact test for dichotomous data) were performed. These
analyses were performed both in the total group and in a
subgroup of patients after surgery to assess surgery-related
risk factors. No imputation was performed for missing data.
Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 24.0 or higher
(SPSS, Chicago, IL). A P < 0.05 was considered statistically
significant.

RESULTS

A total of 114 patients aged 70 years or older, admitted with
burns to the Burn Center, Maasstad Hospital, in the period
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2011 to 2017, were eligible for participation. After screening,
24 patients were excluded, resulting in 90 elderly patients in-
cluded in this study (Figure 1).

Patient and Injury Characteristics

The median age of the included patients was 77 years, and
gender was equally distributed between participants. Of all
elderly patients, 59 (66%) had an ASA score of 2 or less and
the median TBSA was 5% (Table 1).

Delirium

A total of 12 out of 90 (13%) elderly patients were diagnosed
with delirium (Figure 2). On admission, 36 (40%) were at risk
for delirium. In 33 (37%) patients, DOSS scores were col-
lected, and 22 (24%) had a DOSS score of three or higher.
These patients were assessed by either the treating burn phy-
sician (N = 10) or the consulted geriatrician or psychiatrist
(N =12), and delirium was diagnosed in four (4%) and seven
(8%) patients, respectively. In the remaining three patients,
no DOSS scores were collected. Nevertheless, delirium was
diagnosed in one (1%) after assessment by the geriatrician or
psychiatrist.

In patients aged 280 years, the prevalence of delirium was
even higher (67%).

Risk Factors for Delirium

In this subset of elderly patients, we compared delirious
patients with nondelirious patients regarding potential risk
factors for delirium (Table 2). Patients differed on 4 out of
15 investigated potential risk factors. The median age in de-
lirious patients was significantly higher compared with the
nondelirious patients (84 versus 76 years; P = 0.04). Two-
thirds (67%) of the patients with delirium were 80 years
or older.

A significantly greater proportion of patients from the de-
lirium group had a poor physical health status (ASA score >
3) compared with the nondelirium group: 8 (67%) patients
versus 23 (30%) patients (P = 0.02).

Nine (82%) patients from the delirium group were physi-
cally impaired (Katz score < 5), which was significantly higher

Patients available from
DBR3
(N=114)

Patients excluded (N = 24)

Admitted < 48 hours (N =22)
ICU admission only (N = 2)

Patients included
(N =90)

Figure 1. Patient inclusion.
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Table 1. Patient and injury characteristics

N =90 (%)

Age (years)

Median (P,~P..) 77 (72-84)
Gender

Male 45 (50)

Female 45 (50)
ASA score

1 7 (8)

2 52 (58)

3 27 (30)

4 4(4)
Comorbidity

Cardiac 27 (30)

Pulmonary 8(9)

Neurologic 19 (21)

Psychiatric 14 (16)

Diabetes mellitus 18 (20)

Malignancy 6(7)
TBSA (%)

Median (P,~P..) 5(2-8)

<1 3(3)

1-4 40 (44)

5-10 33 (37)

>10 14 (16)

Missing value(s): Comorbidity, N = 1.

compared with the 30 out of 78 (40%) patients who were
physically impaired but did not develop delirium (P = 0.01).

The use of anticholinergic drugs during admission was
found to be significantly more frequent in the patients who
developed delirium (75%) than in the patients who did not
develop delirium (28%; P < 0.01).

Risk Factors for Delirium in Patients Undergoing
Surgery

Elderly patients who underwent surgical treatment were
analyzed regarding four surgery-related factors. No statisti-
cally significant difference was observed between the groups
regarding preoperative hemoglobin level, type of anesthesia,
duration of anesthesia, and estimated blood loss during
surgery.

Outcome After Delirium
The length of hospital stay was significantly prolonged in the
delirious group (median 27 days) versus the nondelirious
group (median 19; P = 0.02; Table 3).

Mortality was significantly higher in delirious patients at
6 and 12 months after discharge, but not at 30 days post-
discharge. At 6 months, mortality in the delirious group was
42% versus 8% in the nondelirious group (P < 0.01), and at
12 months, mortality was 42% versus 9% (P < 0.01).

DISCUSSION

The primary objective of this study was to evaluate the preva-
lence and risk factors for delirium in elderly (270 years) burn
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Patients at risk or

clinically suspicious for

delirium (N = 36)

DOSS score taken
(N =33)

DOSS score <2
(N=11)

DOSS score >3
(N=22)

No DOSS score taken
N=3)

ssessment by treating
physician

Assessment by
geriatrician/psychiatrist
(N=2) (N=10)

Delirium (N = 0) Delirium (N = 4)

Figure 2. Delirium diagnostic process.

center patients. Between 2011 and 2017, 13% of the elderly
burn patients admitted to our burn center were diagnosed
with delirium. Advanced age, poor physical health status,
physical impairment, and the use of anticholinergic drugs
contributed to the onset of delirium. Delirium resulted in a
prolonged hospital stay and increased mortality after 6 and
12 months.

The prevalence of 13% found in this study is comparable
with Palmu et al'® found in a general burn population and
with what other studies found in elderly patients from both
general and surgical medical populations.?’-3® However, it
is considerably lower compared with the 39% Holmes et al
showed in elderly admitted burn patients (154 out of 392
patients).'* A possible explanation could be that Holmes
et al defined patients as delirious when only a change in
mental status was observed and antipsychotic medication was
prescribed, without any evaluation by a physician, geriatrician,
or psychiatrist.

In this study, we used advanced age (=70 years) as a proxy
for frailty. However, as stated by Santos-Eggimann et al, we
want to emphasize the difference between chronological and
biological age, and that frailty tends to increase with advanced
age but is not confounded with it.3!

We are the first to investigate the risk factors for delirium
in elderly burn center patients. We found that advanced age,
poor physical health status, physical impairment, and the use
of anticholinergic drugs are related to the onset of delirium.
These risk factors have also been identified in other medical
populations.?233 Interestingly, not polypharmacy but the con-
tribution of anticholinergic drugs was confirmed as a risk
factor for delirium. This has been showed by other studies as
well.333% Promethazine and morphine are frequently used in
our patients for itch and pain management. Promethazine has
severe anticholinergic effects (ACB scale 3) and can increase

geriatrician/psychiatrist
(N=3)

Delirium (N = 7) Delirium (N=1)

the risk for delirium. Therefore, physicians should be cautious
when prescribing promethazine in elderly patients. Although
morphine has mild anticholinergic effects (ACB scale 1),
Agarwal et al reported that it might reduce the risk of delirium
in ventilated burn patients, possibly through pain reduction,
because inadequate pain management can also be a risk factor
for delirium.!?

Our study reported a high delirium prevalence of 67% in
octogenarians. In addition, delirium was related to exten-
sively prolonged hospital and significantly increased mortality
after discharge. A meta-analysis by Witlox et al showed that
delirium is associated with poor outcome, regardless of any
important confounders.® In elderly patients undergoing elec-
tive major surgery, delirium resulted in prolonged hospital
stay and higher 30-day mortality.?* In elderly burn center
patients, Holmes et al showed that delirium was associated
with prolonged hospital and ICU stay, but not with increased
risk of death.!* These issues show the major importance of
preventing the onset of delirium in elderly patients, as pop-
ulation projections indicate that the number of persons aged
>80 years will double during the next 30 years. Identified risk
factors can be treated or optimized by consultation of a mul-
tidisciplinary coordinated team of healthcare professionals.
Proactive geriatric consultation with early pre- and postop-
erative interventions and optimization of polypharmacy have
been proven to reduce both the prevalence and severity of
surgery-related delirium.3%3 Early screening and treatment
of undernutrition and physical impairment can be started
with the help of dieticians and physiotherapists. However,
burn patients are most often admitted in an acute setting, so
preventive strategies for delirium are more challenging to or-
ganize compared with the elective setting.

This study has several limitations. First, we retrospec-
tively extracted data from patients” medical records. With the
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Table 2. Risk factors for delirium
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Table 3. Outcome after delirium

Delirium, No delirium, Delirium, No delirium,
N=12(%) N=78(%) P N=12(%) N-=78 (%) P

Age (y) Length of hospital stay (d)

Median (P,.~P,) 84 (78-86) 76 (72-83) .04 Median (P,.-P,) 27 (17-54) 19 (9-26) 02

70-74 1(8) 36 (46) Mortality

75-80 3(25) 13 (17) 30d 3(25) 6(8) 10

>80 8 (67) 29 (37) 6 mo 5 (42) 6(8) <01
ASA >3 8 (67) 23 (30) 02 12 mo 5 (42) 7(9) <01
Cognitive impairment 1(8) 8 (10) 1.00
TBSA (%)

Median (P,.P,,) 6.5 (1.5-8.0) 4.5 (2.0-8.0) .40

<1 0(0) 3(4) to identify whether these factors contribute independently to

14 4(33) 36 (406) the occurrence of delirium, multivariate analyses are necessary.

5-10 6 (50) 27 (35)

>10 2(17) 12 (15)
Nutritional status CONCLUSION

SNAQ-RC score > 3 1(9) 12 (16) 1.00 S .
Physical impairment 9 (82) 30 (40) 01 Del'mum is 'dlagnosed in 13% of the. elderly burn center

Katz score < 5 9(82) 30 (40) 01 patients adrr%ltted to our k')urn center. Risk factors f(?r delirium
Delirium in history 2(18) 8 (11) 61 found in th-15 st}ldy are increased age, poor phy.smal .hcalt_h
Visual impairment 4(36) 44 (62) 19 status, thS{cal impairment, and the use of ant1chohncrg1c
Hearing impairment 1(10) 17 (24) 44 d.rugs, Delirium is relaFed to poor outcomes, 1nclud1r.1g exten-
Daily use of alcohol 2 (18) 8 (12) 2 sively prolonged hospital stay and increased mortality 6 and

Preadmission Hb level (mmol /L)
Median (P,,~P)
Prehospital stay

8.8(8.3-9.2) 8.1(7.3-9.1) .12

Living at a nursing home 2 (18) 8 (11) .61
Admission to ICU 4 (33) 9(12) .07
Ventilated needed 1(25) 0(0) .03
Surgery performed 10 (83) 54 (69) .50
Polypharmacy 10 (83) 58 (74) 72
Use of anticholinergic drug 9 (75) 22 (28) <.01

Missing values: Katz score (delirium, N = 1; no delirium, N = 2), SNAQ-RC
score (delirium, N = 1; no delirium, N = 4), delirium in history (delirium,

N = 1; no delirium, N = 5), visual impairment (delirium, N = 1; no delirium,
N =7), hearing impairment (delirium, N = 2; no delirium, N = 7), daily use
of alcohol (delirium, N = 1; no delirium, N = 9), prehospital stay (delirium,
N = 1; no delirium, N = 2), cognitive impairment (no delirium, N = 1). ASA,
American Society for Anesthesiologists; SNAQ, Short Nutritional Assessment
Questionnaire; Hb, hemoglobin; ICU, intensive care unit.

introduction of electronical medical record, the registration
of patient characteristics, possible risk factors and outcome
have improved. Nevertheless, not all parameters were (accu-
rately) reported throughout the entire study period, resulting
in missing or inaccurate data.

We used the DOSS score to screen patients for possible
delirium. This is a properly validated instrument, but de-
lirium subtypes, such as a hypoactive delirium, can be missed.
According to the hospital protocol, a geriatrician or psychia-
trist should be consulted in all patients suspected to have de-
lirium or with DOSS scores of three or more. This has not been
done in all cases (Figure 2). Not all cases were assessed by a
geriatrician or psychiatrist, possibly resulting in misdiagnosed
(under- or over-) cases of delirium.

Due to the relatively low number of patients, a multivar-
iate analysis of the risk factors for delirium was not possible.
In the univariate analyses, several risk factors were found, and

12 months after discharge.

Burn care physicians should be aware of the possible risk for
delirium in elderly patients. The information from this study
is a first step in gaining more insights into delirium in elderly
burn center patients, but a prospective multifaceted interven-
tion study is desired to investigate whether the prevalence of
delirium can be reduced in elderly burn center patients.
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