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Abstract

Background We evaluated whether the DELirium Team Approach (DELTA) program—a systematic management program
aimed at screening high-risk groups and preventing delirium—would improve quality of care in patients hospitalized with cancer.
Methods A retrospective before—after study was conducted during a pre-intervention period (between October 2012 and March
2013) and a post-intervention period (between October 2013 and March 2014) at a Japanese hospital providing specialized
treatments for cancer. A total of 4180 inpatients were evaluated before the implementation of the DELTA program and 3797
inpatients were evaluated after implementation.

Results After program implementation, the incidence of delirium decreased from 7.1 to 4.3% (odds ratio [OR], 0.52; 95% ClI,
0.42—-0.64). The incidence of adverse events, including falls or self-extubation, also decreased, from 3.5 to 2.6% (OR, 0.71; 95%
CI, 0.54-0.92). There was a significant decrease in the prescription of benzodiazepines (OR, 0.79; 95% CI, 0.71-0.87), increase
in the level of independence in activities of daily living at discharge (OR, 1.94; 95% CI, 1.11-3.38), and decrease in the length of
stay (risk ratio 0.90; 95% CI, 0.90-0.90).

Conclusions The systematic management program for delirium decreased the incidence of delirium and improved several clinical
outcomes. These data suggest that this simple cost-effective program is feasible and implementable as routine care in busy wards.

Keywords Cancer - Cognitive impairment - Delirium - Education program - Prevention

Introduction patients, in 18 to 56% of elderly inpatients, and up to 90% of
critically ill patients in the last hours and days of the illness [6, 17,
29]. Despite the high prevalence of, and costs associated with,
delirium, it is commonly underdiagnosed and untreated [39].
Delirium has short- and long-term serious outcomes. It is

an independent risk factor for post-discharge mortality [34]. In

Delirium is an acute confusional state marked by disturbance of
attention, awareness, and general cognition. It can occur any-
where along the illness trajectory of patients with cancer, occur-
ring in 13 to 42% at admission, in 14 to 60% of postoperative
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addition, delirium increases the risk of falls [26], post-
operative complications [33], non-adherence to treatment
(such as pulling out of infusion lines) [8], and functional de-
cline, and it prolongs the duration of hospital stay [19, 28] and
increases the risk of institutionalization [45].

Delirium can be caused by multiple factors such as dehy-
dration, infection, and electrolyte abnormalities, as well as by
medications. Of the potentially modifiable risk factors, expo-
sure to benzodiazepines appears to be the most strongly asso-
ciated with delirium [40, 44]. Previous studies have shown
that avoidance of benzodiazepines as part of a multicompo-
nent intervention during the peri-operative period is associated
with reduced risk of delirium [13] and that the use of benzo-
diazepines to treat delirium does not ameliorate the condi-
tion’s severity [5].

As there is a little evidence supporting the efficacy of phar-
macologic prevention of delirium, a great deal of attention has
been devoted to non-pharmacological interventions [11, 12,
14, 15, 24, 27, 38]. Overall, these studies have shown that
multicomponent interventions addressing potentially modifi-
able risk factors for delirium may reduce the prevalence, inci-
dence, and duration of the condition [20, 37]. Additionally,
interventions toward delirium prevention are related to im-
proving quality of care for older people; interventions include
enhanced educational approaches to develop the capacity for
assessing and identifying delirium symptoms from the chang-
es in patients’ behavior and to promote practical change (ap-
plication of knowledge) [7, 36, 41, 42]. Notably, at least 30 to
40% of delirium cases are considered preventable by multi-
component interventions [1, 23, 32]. In contrast to studies of
the evolution of delirium prevention in non-cancer settings,
studies of delirium prevention in cancer settings are still lim-
ited [10, 16, 25], and few studies have obtained positive re-
sults. For example, Hempenius et al. evaluated the efficacy of
a geriatric liaison intervention in reducing the incidence of
delirium after surgery for solid tumors; however, they had
negative results [16]. Studies are needed to evaluate the effec-
tiveness of multicomponent interventions for delirium preven-
tion in diverse cancer populations in real-world practice
settings.

Here, we aimed to address this gap by evaluating whether
the DELirium Team Approach (DELTA) program—a system-
atic management program aimed at screening for high-risk
groups and preventing delirium—would improve the quality
of care of patients hospitalized with cancer.

Materials and methods
Study design and setting

We conducted a retrospective cohort study using a before—
after approach to evaluate the effectiveness of the DELTA
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program. We defined two study phases: 6 months before
(between October 2012 and March 2013) and 6 months
after (between October 2013 and March 2014) the imple-
mentation of the DELTA program. All inpatients admitted
to the National Cancer Center Hospital East over the two
phases were eligible to be included in the study if they (1)
were reimbursed by public health insurance; (2) were not
admitted to a palliative care ward; (3) were alive at least
24 h after admission; and (4) were assessed by using the
Barthel index at admission [31]. The hospital is located in
Kashiwa city, Japan. It has nine general wards and an in-
tensive care unit (400 beds), consists of 28 clinical depart-
ments (10 departments in surgery and 8 departments in
medical oncology), and it provides specialized treatments
for cancer. There are 118 staff doctors, 91 resident doctors,
and 515 nurses in this hospital. The number of new patients
is more than 7000: the number of average patients in hos-
pital stays was 388.9/day, the number of average admis-
sions was 46.0/day, and the number of outpatients was
1070/day in 2015. The institutional review board at the
hospital approved the study protocol and waived the re-
quirement for informed consent because the study involved
retrospective chart reviews.

Delirium prevention and management program

On the basis of a focus group interview and preliminary
educational workshop, we developed a delirium prevention
program (DELTA program) with six components (Table 1):
(1) education, (2) screening, (3) planning, (4) prevention,
(5) scheduled assessment, and (6) management and
treatment.

The first component was an educational package for
nurses, physicians, and pharmacists. The educational package
consisted of three elements (Table 1). First, all nurses working
in the wards received a 90-min training session in group for-
mat about the prevention, screening, and treatment of deliri-
um; the training was set up by experienced consultation-
liaison psychiatrists. Training in delirium screening and as-
sessment was an essential part of the session and was conduct-
ed with the aid of video-recording equipment and role-playing
exercises. The lecture included basic information on delirium
(definition, signs, epidemiology, and risk factors) and provid-
ed information on how to prevent delirium (by addressing
potentially modifiable risk factors) and how to manage pa-
tients with delirium (by strategies such as monitoring, early
detection, non-pharmacological management, and pharmaco-
logical management). After this lecture, nursing staff were
divided into small groups, each consisting of three nurses
and a facilitator, for role-playing and discussion. During the
role-playing and discussion, the nurses were required to con-
sider the signs of delirium, potential risk factors, and potential
management for these factors. Second, physicians and
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Table 1 Components of the DELTA program

Components

1. Educational package for nurses, physicians, and pharmacists.

90-min training session for nurses on prevention, screening, and
treatment of delirium

30-min lecture for physicians and pharmacists on prevention and
treatment of delirium

Monthly case conferences for nurses

2. Routine screening of patients at high risk for delirium

Nurses assess all patients on admission

Nurses share information with physicians

3. Planning of delirium prevention in patients at risk for delirium

Avoid polypharmacy, especially benzodiazepines, for insomnia and
delirium treatment.

Prescribe atypical neuroleptics as first-line rescue medication in
case of delirium.

4. Interdisciplinary approach
Promote pain control
Normalize nutrition, electrolytes, and fluid balance
Avoid constipation
Avoid infection
Promote ambulation.
5. Scheduled assessment of delirium signs by ward nurses

Use the Confusion Assessment Method every week and 1, 3,
and 5 days after surgery

6. Delirium management and treatment

Administer prescribed rescue medication upon observation of early
delirium symptoms

Discuss further treatment with physicians

pharmacists received a 30-min lecture on the prevention and
treatment of delirium. The lecture emphasized the importance
of sharing information on the risks and signs of delirium.
Third, once a month, the consultation-liaison team held case
conferences to boost the ability of nurses to prevent and treat
patients with delirium.

The second component was routine screening for patients
at risk for delirium. Nurses assessed all patients on admission
and on change of the medical wards to determine whether they
had risk factors for delirium, including age > 70 years, demen-
tia, alcohol consumption habit, history of delirium, and use of
benzodiazepines. When a patient had one or more of these risk
factors, the nurses were requested to share this information
with physicians by phone and medical chart in an effort to
prevent delirium. In addition, the nurses provided the infor-
mation about the management of delirium to the families of
the patient with risk factors.

The third component was planning of delirium prevention
in patients at high risk of the condition. For those patients
whom the screening revealed to be at high risk, physicians
were encouraged to conduct a medication review to prevent

unnecessary polypharmacy and to avoid the prescription of
benzodiazepines for sleep.

The fourth component was an interdisciplinary approach.
A priority list of evidence-based interdisciplinary measures to
prevent and treat delirium in at-risk patients was provided to
staff. Information on the list, such as pain management, nor-
malization of fluid balance, administration of oxygen, elimi-
nation of unnecessary medications, and early mobilization,
were based on the guidelines [9].

The fifth component was a scheduled (admission and every
week in all wards and 1, 3, and 5 days after procedure in
surgical wards) assessment of delirium signs. Nurses used
the Confusion Assessment Method (Inouye, Ann Intern Med
1990) to assess whether patients at high risk of delirium had
signs of the condition. The assessments were continued until
the patients were discharged.

The sixth component was delirium management.
Physicians were encouraged to prescribe atypical antipsy-
chotics, when needed, for patients with delirium. In addition,
interdisciplinary intervention continued to be implemented, as
described in the fourth component.

The staff education was implemented in the awards of the
hospital in a stepwise manner with the aid of the office of
safety management. All nursing staffs took part in this pro-
gram by award, the staff doctors and residents by each depart-
ment. The sessions for nurses were conducted by the three

8,697 patients admitted to the National Cancer Center Hospital East
(4,876 pre; 4,121 post)

Y

8,671 patients reimbursed by public health insurances
(4,560 pre; 4,111 post)

Y

8,511 patients without admissions to palliative care ward
(4,471 pre; 4,040 post)

Y

8,493 patients living at least 24-hour from admissions
(4,463 pre; 4,030 post)

Y

7,977 patients assessed by the Barthel Index at admissions
(4,180 pre; 3,797 post)

Fig. 1 Study flow diagram. The study period was divided into pre-
intervention (between October 2012 and March 2013) and post-
intervention (between October 2013 and March 2014)
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Table 2 Demographic
characteristics of pre- and post-

Pre-intervention Post-intervention Standardized

intervention groups (n=4130) (n=3797) difference (%)
n % n %
Female 1312 314 1175 30.9 1.0
Age group (years)
0-49 399 9.5 369 9.7 0.6
50-64 1342 32.1 1136 29.9 4.7
65-74 1690 404 1677 442 7.6
>75 749 17.9 615 16.2 4.6
Diagnosis (DPC code)
Lung cancer (040040) 856 20.5 780 20.5 0.2
Gastric cancer (060020) 519 12.4 471 12.4 0.0
Esophagus cancer (060010) 493 11.8 428 11.3 1.6
Head and neck cancer (03001x) 339 8.1 298 7.8 1.0
Hepatic cancer (060050) 292 7.0 234 6.2 33
Splenic tumor (06007x) 225 54 189 5.0 1.8
Rectal cancer (060040) 166 4.0 185 4.9 4.4
Other 1290 30.9 1212 31.9 2.3
The Charlson index
0-1 170 4.1 108 2.8 6.7
2-3 3726 89.1 2985 78.6 28.9
>4 284 6.8 704 18.5 359
Activities of daily living®
Total to severe dependence (0—60) 137 33 100 2.6 3.8
Moderate to slight dependence (61-99) 275 6.6 219 5.8 34
Independence (100) 3768 90.1 3478 91.6 5.1
Disturbance of consciousness® 34 0.8 60 1.6 7.1
Surgery 2016 48.2 1704 44.9 6.7

 Assessed by using the Barthel Index score at admission

® Assessed by using the Japan Coma Scale at admission

consultation psychiatrists, one certified nurse specialist, and
two clinical psychologists.

Outcomes

To assess the effectiveness of the DELTA program, we linked
claims data and medical charts. Outcomes were (1) incidence of
delirium, (2) delirium-free days per length of stay, (3) incidence
of adverse events, including falls and self-extubation, (4) use of
benzodiazepine receptor agonists (benzodiazepines), (5)
benzodiazepine-free days per length of stay, (6) use of antipsy-
chotics, (7) antipsychotic-free days per length of stay, (8) use of
opioids, (9) opioid-free days per length of stay, (10) use of
psychiatric consultation-liaison service, (11) activities of daily
living as assessed by using the Barthel index at discharge [31],
(12) discharge status, (13) length of stay, and (14) costs, includ-
ing all procedural and pharmacy costs. To identify delirium, we
used a standardized chart-based method, with a sensitivity of
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74% and a specificity of 83% in older hospitalized patients [21].
Unit costs were converted into US dollars by using purchasing
power parity (US$1.00 = JPN\103).

Statistical analyses

Clinical characteristics were compared among patients ad-
mitted during the pre-intervention period and those admitted
during the post-intervention period. We used the standard-
ized difference for categorical variables to measure covariate
balance, whereby the standardized difference of > 10% rep-
resents imbalance [2]. Clinical characteristics included sex,
age group, primary diagnosis, the Charlson comorbidity in-
dex [43], activities of daily living as assessed by using the
Barthel index at admission, disturbance of consciousness as
defined by a Japan Coma Scale score of >1 at admission
[35], and surgery (Table 1). To evaluate differences in out-
comes, we used logistic regression models for binomial
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Table 3 Changes in outcomes

after implementation of the Outcome Pre-intervention Post-intervention Adjusted relative

DELTA program (n=4180) (n=3797) effect® (95% CI)
Efficacy outcomes

Incidence of 7.1 43 0.52 (0.42-0.64)*

delirium® (%)

Delirium-free 97.8 98.5 1.02 (1.01-1.03)*

daysb (%)
Safety outcome

Falls or 34 2.6 0.71 (0.54-0.92)*

self-extubation® (%)

Falls” (%) 2.0 1.7 0.77 (0.55-1.09)
Self-extubation® (%) 1.6 1.1 0.71 (0.47-1.05)
Procedural outcomes

Prescription of 28.8 24.0 0.79 (0.71-0.87)*

benzodiazepines® (%)

Benzodiazepine-free 86.9 90.6 1.03 (1.02-1.04)*

days® (%)

Prescription of 15.2 20.8 1.50 (1.33-1.69)*

antipsychotics® (%)

Antipsychotic-free 94.7 92.6 0.98 (0.97-1.00)*

daysb, %

Prescription of 229 22.8 1.04 (0.92-1.17)

opioids® (%)

Opioid-free days® (%) 95.7 95.4 1.00 (0.99-1.01)

Liaison-consultation® (%) 4.8 5.4 1.05 (0.85-1.30)
Outcome at discharge

Activities of daily

living® (%)
Total to severe 1.6 0.9 Reference
dependence (0-60)
Moderate to slight 54 32 0.94 (0.53-1.67)*
dependence (61-99)
Independence (100) 93.0 95.9 1.94 (1.11-3.38)*

Discharge status® (%)

Outpatient 94.5 94.8 Reference

Transportation/ 23 2.0 0.84 (0.61-1.16)
nursing home

Death 2.5 2.5 1.03 (0.75-1.42)

Other 0.7 0.7 0.95 (0.54-1.65)

Length of stay?, 10 (7-16) 10 (7-15) 0.95 (0.94-0.96)*

median (days) (IQR)

Cost®, median $US (IQR)

5320 (3053-10,928)

5108 (2969-9744)

0.90 (0.90-0.90)*

# Logistic regression model was used for binary data

® The Poisson regression model with offset term was used for days per length of stay

¢ Multinomial regression model was used for multinomial data

9 The Poisson regression model was used for count data

¢ Adjusted for sex, age group, diagnosis, the Charlson index, disturbance of consciousness, level of activities of

daily living, and surgery
*P<0.05

outcomes (e.g., incidence of delirium), the Poisson regres-
sion models with an offset term for rates per length of stay
(e.g., delirium-free days per length of stay), multinomial lo-
gistic regression models for multinomial outcomes (e.g., dis-
charge status), and the Poisson regression models for count
outcomes (e.g., costs) [30]. The models contained the main
effect of study period (before vs. after implementation of the
DELTA program) and the covariates listed in Table 1. These
variables were entered simultaneously into the models. We
estimated relative effect measures such as odds ratios (ORs)

and relative risks (RRs) with their 95% confidence intervals
(CIs). All analyses were performed with R version 3.2.2. For
all analyses, the null hypothesis was evaluated at a two-sided
significance level of 0.05.

Results

Of the 8697 potentially eligible patients, we identified a total of
7977 who met our eligibility criteria (Fig. 1). Our final analytic
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Table 4 Change in outcomes after implementation by surgery

Surgery Without surgery
Outcome Pre Post Odds ratio® Pre Post Odds ratio®
(n=2016) (n=1704) (95% CI) (n=2164) (n=2093) (95% CI)
Efficacy outcomes
Incidence of delirium® (%) 8.5 5.0 0.50 (0.38-0.67)* 5.9 3.7 0.55 (0.40-0.76)*
Delirium-free days® (%) 97.6 98.4 1.02 (1.01-1.04)* 97.9 98.5 1.01 (1.00-1.03)
Falls or self-extubation® (%) 42 2.9 0.63 (0.43-0.91)* 2.7 2.3 0.83 (0.55-1.25)
Falls® (%) 2.1 1.3 0.55 (0.32-0.93)* 1.8 2.0 1.00 (0.63-1.59)
Self-extubation® (%) 2.3 1.8 0.78 (0.48-1.25) 0.9 0.5 0.60 (0.27-1.28)
Procedural outcomes
Prescription of benzodiazepines * (%) 36.6 329 0.82 (0.71-0.94)* 21.5 16.7 0.73 (0.62-0.86)*
Benzodiazepine-free days® (%) 84.8 88.1 1.03 (1.01-1.05)* 88.9 92.7 1.03 (1.01-1.05)*
Prescription of antipsychotics® (%) 18.9 25.5 1.50 (1.27-1.77)* 11.8 17.0 1.52 (1.26-1.83)*
Antipsychotic-free days® (%) 94.3 92.4 0.99 (0.97-1.00) 95.0 92.7 0.98 (0.96-1.00)*
Use of opioid® (%) 54.8 53.8 0.93 (0.81-1.07) 16.2 17.9 1.14 (0.96-1.36)
Opioid-free days® (%) 91.9 91.4 1.00 (0.98-1.01) 91.9 90.5 0.98 (0.97-1.00)
Liaison-consultation® (%) 5.7 5.9 0.95 (0.71-1.27) 4.0 5.0 1.19 (0.87-1.63)
Outcome at discharge
Activity of daily living® (%)
0-60 1.2 0.6 0.38 (0.14-1.04) 1.9 1.2 0.67 (0.33-1.35)
61-99 4.5 2.7 0.45 (0.29-0.69)* 6.2 3.5 0.52 (0.36-0.75)*
100 94.3 96.7 Reference 91.8 95.3 Reference
Discharge® (%)
Outpatients 96.6 97.2 Reference 92.7 92.7 Reference
Transportation/nursing home 1.8 14 0.69 (0.40-1.21) 2.8 2.4 0.97 (0.65-1.46)
Dead 0.9 1.0 0.98 (0.48-2.00) 39 3.8 1.06 (0.73-1.53)
Others 0.7 0.4 0.39 (0.14-1.07) 0.6 1.1 1.69 (0.82-3.50)
Length of stay®, mean day 15.7 15.3 0.95 (0.94-0.97)* 13.2 12.5 0.94 (0.92-0.96)*
Costs?, mean $US (IQR) 11,568.5 11,195.3 0.95 (0.95-0.95)* 5891.2 4790.6 0.81 (0.81-0.81)*

 Logistic regression model was used for binary data

® The Poisson regression model with offset term was used for days per length of stay

¢ Multinomial regression model was used for multinomial data

d . .
Poisson regression model was used for count data

© Adjusted for sex, age group, diagnosis, the Charlson index, disturbed consciousness, and activity of daily living

*P<0.05

sample totaled 4180 patients in the pre-intervention period and
3797 in the post-intervention period. Patients in the pre- and post-
intervention periods differed meaningfully only in terms of the
Charlson comorbidity index (Table 2). In the post-intervention
period, 5061 assessments for risk of delirium were performed
and the 2621 patients were considered to be at risk of delirium.

We used regression models to obtain adjusted relative effect
measures for outcomes (Table 3). After the implementation of
the DELTA program, the incidence of delirium decreased from
7.1 t0 4.3% (odds ratio (OR), 0.52; 95% CI, 0.42—0.64). There
was a 2% increase in the number of delirium-free days per
length of stay (RR, 1.02; 95% CI, 1.01-1.03).

The incidence of adverse events, namely falls or self-
extubation, decreased from 3.5 to 2.6% (OR, 0.71; 95% CI,
0.54-0.92). The direction of this effect was the same as for
each individual component, although the estimates were un-
stable because of small event sizes.

The DELTA program produced significant changes in pre-
scribing practices. The proportion of patients with
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prescriptions for benzodiazepines decreased from 28.8 to
24.0% (OR, 0.79; 95% CI, 0.71-0.87). Among benzodiaze-
pines, prescription of zopiclone decreased markedly from 15.0
to 9.4%. However, the proportion of patients with prescrip-
tions for antipsychotics increased from 15.2 to 20.8% (OR,
1.50; 95% CI 1.33, 1.69). Among antipsychotics, prescription
of quetiapine markedly increased from 6.5 to 10.4%.

The DELTA program improved several clinical outcomes
at discharge. The odds of independence in activities of daily
living at discharge increased significantly from the pre-
intervention period to the post-intervention period (93.0 vs.
95.9%; OR, 1.94; 95% CI, 1.11-3.38) (Table 4). The
Poisson regression models showed a reduction rate of 5% in
the length of stay (RR, 0.95; 95% CI, 0.94-0.96) and a cost
rate reduction of 10% (RR 0.90; 95% CI, 0.90-0.90) after
implementation of the DELTA program. In addition, when
investigating the efficacy of the DELTA program in the dif-
ferent settings, this program reduced the incidence of deliri-
um, the length of stay, and medical costs and improved the
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odds of independence in activity of daily living at discharge in
both surgical and non- surgical setting, which, on the other
hand, decreased the incidence of falls or self-extubation only
in a surgical setting.

Discussion

To our knowledge, this is the first study to demonstrate the
effectiveness of a multicomponent intervention for delirium
prevention in patients hospitalized with cancer in a real-world
practice setting. Implementation of the DELTA program was
associated with a 48% reduction in delirium incidence (from
7.1 to 4.3%). Our novel and important finding was that falls
and self-extubation also decreased, from 3.5 to 2.6% (a 29%
reduction) after implementation of the DELTA program.
Although general hospitals prioritize efforts for preventing
falls and pulling out of infusion lines—and delirium is the
leading cause of these events—most fall interventions to date
have focused on identifying fall risks and implementing var-
ious alarms that limit patient mobility [3, 18]. However, these
approaches can result in unintended consequences, including
physical and cognitive decline, and a strategy for fall preven-
tion in acute care settings is still not established [22].

Second, we observed a change in the prescribing practices of
physicians. There was a significant decrease in benzodiazepine
prescriptions but a significant increase in antipsychotic pre-
scriptions. This change in prescribing practices may have con-
tributed to an improvement in the course of delirium because of
their consumption levels. In Japan, there are 33 oral benzodi-
azepines and benzodiazepine-related drugs approved. The con-
sumption level for benzodiazepines expressed in defined daily
dose for statistical purposes (S-DDD) was much higher in
Japan (46 S-DDD/1000 inhabitants/day) than those reported
in the USA (8 S-DDD/1000 inhabitants/day) and France (15
S-DDD/1000 inhabitants/day) [4]. On the other hand, the con-
sumption level for opioids in expressed in morphine equiva-
lents was much lower in Japan (118 g/million inhabitants/day)
than those reported in the USA (1776 g/million inhabitants/
day) and France (711 g/million inhabitants/day).

Third, implementation of the DELTA program was associ-
ated with an increase in the level of independence in activities
of daily living at discharge and a decrease in the length of stay.
These results suggest that the intervention program might aid
patient recovery, which is critically important to patients and
their families.

Limitations

Our study had several limitations. First, we used an observa-
tional before—after study design rather than a randomized con-
trolled trial; therefore, unmeasured confounders may have
contributed to the associations found. Second, our assessment

of delirium outcome was based on the chart-review method,
which might have introduced information bias. The hypo-
active delirium might be underestimated and the identification
of delirium at admission because information before hospital-
ization was not sufficient to assess the cognitive impairment.
Third, the single-center nature of the study limits its general-
izability. The delirium incidence in our study was lower than
the previous studies. It may be due to our sample including the
patients with high performance status and about 90% of the
patients are independent of activities of daily living on admis-
sion. Under the condition of the higher risk group, the effects
of our intervention may be understood more clearly.

Conclusions

Systematic intervention for delirium decreased the incidence
of the condition and improved associated clinical outcomes.
Our data suggest that this simple cost-effective program is
feasible and implementable as part of routine care in busy
wards. A randomized controlled trial is needed to enable us
to draw more definitive conclusions regarding the efficacy of
the intervention.

Acknowledgments We are grateful to the staff who assisted in the pro-
gram management, including Ms. Junko Ueda, Ms. Tomoko Nishimura,
Dr. Hiroyuki Nobata, Dr. Yoshio Iwata, Ms. Yasuko Uchimura, and Ms.
Kana Toyonaga, and to the staff in the Department of Nursing at the
National Cancer Center Hospital East.

Funding information This work was supported by the National Cancer
Center Research and Development Fund and by Japan Agency for
Medical Research and Development Grants for Practical Research for
Innovative Cancer Control, Grant Number 16ck0106216h0001.

Compliance with ethical standards

Research ethics and patient consent This study was conducted in ac-
cordance with the amended Declaration of Helsinki and was approved by
the Ethical Committee of the National Cancer Center, Japan (2014-028,
approval no.: 2014-028). The full protocol is available from the corre-
sponding author.

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Akunne A, Murthy L, Young J (2012) Cost-effectiveness of multi-
component interventions to prevent delirium in older people admit-
ted to medical wards. Age Ageing 41:285-291

2. Austin PC (2011) An introduction to propensity score methods for
reducing the effects of confounding in observational studies.
Multivar Behav Res 46:399-424

3. Barker AL, Morello RT, Wolfe R, Brand CA, Haines TP, Hill KD,
Brauer SG, Botti M, Cumming RG, Livingston PM, Sherrington C,

@ Springer



564

Support Care Cancer (2019) 27:557-565

12.

13.

14.

15.

16.

17.

18.

19.

Zavarsek S, Lindley RI, Kamar J (2016) 6-PACK programme to
decrease fall injuries in acute hospitals: cluster randomised con-
trolled trial. BMJ 352:h6781

Board INC (2011) Report of the International Narcotics Control
Board on the availability of internationally controlled drugs: ensur-
ing adequate access for medical and scientific purposes. In: Editor
(ed)*(eds) Book Report of the International Narcotics Control
Board on the availability of internationally controlled drugs: ensur-
ing adequate access for medical and scientific purposes.
International Narcotics Control Board, United Nations, City
Breitbart W, Marotta R, Platt MM, Weisman H, Derevenco M, Grau
C, Corbera K, Raymond S, Lund S, Jacobson P (1996) A double-
blind trial of haloperidol, chlorpromazine, and lorazepam in the
treatment of delirium in hospitalized AIDS patients. Am J
Psychiatry 153:231-237

Centeno C, Sanz A, Bruera E (2004) Delirium in advanced cancer
patients. Palliat Med 18:184-194

Coyle MA, Burns P, Traynor V (2017) Is it my job? The role of RNs
in the assessment and identification of delirium in hospitalized older
adults: an exploratory qualitative study. J Gerontol Nurs 43:29-37
Dubois MJ, Bergeron N, Dumont M, Dial S, Skrobik Y (2001)
Delirium in an intensive care unit: a study of risk factors.
Intensive Care Med 27:1297-1304

Excellence NIfHaC (2010) Delirium: prevention, diagnosis and
management. In: editor (ed)“(eds) Book delirium: prevention, di-
agnosis and management, City

Gagnon P, Allard P, Gagnon B, Merette C, Tardif F (2012) Delirium
prevention in terminal cancer: assessment of a multicomponent
intervention. Psychooncology 21:187-194

Gamberini M, Bolliger D, Lurati Buse GA, Burkhart CS, Grapow
M, Gagneux A, Filipovic M, Seeberger MD, Pargger H, Siegemund
M, Carrel T, Seiler WO, Berres M, Strebel SP, Monsch AU, Steiner
LA (2009) Rivastigmine for the prevention of postoperative deliri-
um in elderly patients undergoing elective cardiac surgery—a ran-
domized controlled trial. Crit Care Med 37:1762-1768

Girard TD, Pandharipande PP, Carson SS, Schmidt GA, Wright PE,
Canonico AE, Pun BT, Thompson JL, Shintani AK, Meltzer HY,
Bernard GR, Dittus RS, Ely EW, Investigators MT (2010)
Feasibility, efficacy, and safety of antipsychotics for intensive care
unit delirium: the MIND randomized, placebo-controlled trial. Crit
Care Med 38:428-437

Gurlit S, Mollmann M (2008) How to prevent perioperative delir-
ium in the elderly? Z Gerontol Geriatr 41:447-452

Hakim SM, Othman Al, Naoum DO (2012) Early treatment with
risperidone for subsyndromal delirium after on-pump cardiac sur-
gery in the elderly: a randomized trial. Anesthesiology 116:987—
997

Hatta K, Kishi Y, Wada K, Takeuchi T, Odawara T, Usui C,
Nakamura H, Group D-J (2014) Preventive effects of ramelteon
on delirium: a randomized placebo-controlled trial. JAMA
Psychiatry 71:397-403

Hempenius L, Slaets JP, van Asselt D, de Bock GH, Wiggers T, van
Leeuwen BL (2013) Outcomes of a geriatric liaison intervention to
prevent the development of postoperative delirium in frail elderly
cancer patients: report on a multicentre, randomized, controlled
trial. PLoS One 8:¢64834

Hosie A, Davidson PM, Agar M, Sanderson CR, Phillips J (2013)
Delirium prevalence, incidence, and implications for screening in
specialist palliative care inpatient settings: a systematic review.
Palliat Med 27:486-498

Hshieh TT, Yue J, Oh E, Puelle M, Dowal S, Travison T, Inouye SK
(2015) Effectiveness of multicomponent nonpharmacological delir-
ium interventions: a meta-analysis. JAMA Intern Med 175:512—
520

Inouye SK (2006) Delirium in older persons. N Engl J Med 354:
1157-1165

@ Springer

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

Inouye SK, Bogardus ST Jr, Charpentier PA, Leo-Summers L,
Acampora D, Holford TR, Cooney LM Jr (1999) A multicompo-
nent intervention to prevent delirium in hospitalized older patients.
N Engl ] Med 340:669-676

Inouye SK, Leo-Summers L, Zhang Y, Bogardus ST Jr, Leslie DL,
Agostini JV (2005) A chart-based method for identification of de-
lirium: validation compared with interviewer ratings using the con-
fusion assessment method. J Am Geriatr Soc 53:312-318

Inouye SK, Brown CJ, Tinetti ME (2009) Medicare nonpayment,
hospital falls, and unintended consequences. N Engl J Med 360:
2390-2393

Inouye SK, Westendorp RG, Saczynski JS (2014) Delirium in el-
derly people. Lancet 383:911-922

Kalisvaart KJ, de Jonghe JF, Bogaards MJ, Vreeswijk R, Egberts
TC, Burger BJ, Eikelenboom P, van Gool WA (2005) Haloperidol
prophylaxis for elderly hip-surgery patients at risk for delirium: a
randomized placebo-controlled study. J Am Geriatr Soc 53:1658—
1666

Korc-Grodzicki B, Sun SW, Zhou Q, Iasonos A, Lu B, Root JC,
Downey RJ, Tew WP (2015) Geriatric assessment as a predictor of
delirium and other outcomes in elderly patients with cancer. Ann
Surg 261:1085-1090

Lakatos BE, Capasso V, Mitchell MT, Kilroy SM, Lussier-Cushing
M, Sumner L, Repper-Delisi J, Kelleher EP, Delisle LA, Cruz C,
Stern TA (2009) Falls in the general hospital: association with de-
lirium, advanced age, and specific surgical procedures.
Psychosomatics 50:218-226

Larsen KA, Kelly SE, Stern TA, Bode RH Jr, Price LL, Hunter DJ,
Gulezynski D, Bierbaum BE, Sweeney GA, Hoikala KA, Cotter JJ,
Potter AW (2010) Administration of olanzapine to prevent postop-
erative delirium in elderly joint-replacement patients: a randomized,
controlled trial. Psychosomatics 51:409-418

Leslie DL, Marcantonio ER, Zhang Y, Leo-Summers L, Inouye SK
(2008) One-year health care costs associated with delirium in the
elderly population. Arch Intern Med 168:27-32

Ljubisavljevic V, Kelly B (2003) Risk factors for development of
delirium among oncology patients. Gen Hosp Psychiatry 25:345—
352

Long JS (1997) Regression models for categorical and limited de-
pendent variables. Sage, Thousand Oaks

Mahoney FI, Barthel DW (1965) Functional evaluation: the Barthel
index Maryland state medical journal, vol 14, pp 61-65
Marcantonio ER, Flacker JM, Wright RJ, Resnick NM (2001)
Reducing delirium after hip fracture: a randomized trial. J] Am
Geriatr Soc 49:516-522

Martin BJ, Buth KJ, Arora RC, Baskett RJ (2010) Delirium as a
predictor of sepsis in post-coronary artery bypass grafting patients:
a retrospective cohort study. Crit Care 14:R171

McCusker J, Cole M, Abrahamowicz M, Primeau F, Belzile E
(2002) Delirium predicts 12-month mortality. Arch Intern Med
162:457-463

Ohta T, Waga S, Handa H, Saito I, Takeuchi H, Suzuki J, Takaku A
(1974) New grading of level of disordered consciousness (in
Japanese) Jpn J Neurosurg 2: 623-627

Paulson CM, Monroe T, McDougall GJ Jr, Fick DM (2016) A
family-focused delirium educational initiative with practice and re-
search implications. Gerontol Geriatr Educ 37:4-11

Pompei P, Foreman M, Rudberg MA, Inouye SK, Braund V, Cassel
CK (1994) Delirium in hospitalized older persons: outcomes and
predictors. ] Am Geriatr Soc 42:809-815

Prakanrattana U, Prapaitrakool S (2007) Efficacy of risperidone for
prevention of postoperative delirium in cardiac surgery. Anaesth
Intensive Care 35:714-719

Rice KL, Bennett M, Gomez M, Theall KP, Knight M, Foreman
MBD (2011) Nurses’ recognition of delirium in the hospitalized older
adult. Clin Nurse Spec 25:299-311



Support Care Cancer (2019) 27:557-565

565

40.

41.

42.

43.

Rothschild JM, Bates DW, Leape LL (2000) Preventable medical
injuries in older patients. Arch Intern Med 160:2717-2728

Siddiqi N, Cheater F, Collinson M, Farrin A, Forster A, George D,
Godfrey M, Graham E, Harrison J, Heaven A, Heudtlass P, Hulme
C, Meads D, North C, Sturrock A, Young J (2016) The PiTSTOP
study: a feasibility cluster randomized trial of delirium prevention in
care homes for older people. Age Ageing 45:652-661

Speed G (2015) The impact of a delirium educational intervention
with intensive care unit nurses. Clin Nurse Spec 29:89-94
Sundararajan V, Quan H, Halfon P, Fushimi K, Luthi JC, Burnand
B, Ghali WA, International Methodology Consortium for Coded

44.

45.

Health 1 (2007) Cross-national comparative performance of three
versions of the ICD-10 Charlson index. Med Care 45:1210-1215
Vasilevskis EE, Han JH, Hughes CG, Ely EW (2012)
Epidemiology and risk factors for delirium across hospital settings.
Best Pract Res Clin Anaesthesiol 26:277-287

Witlox J, Eurelings LS, de Jonghe JF, Kalisvaart KJ, Eikelenboom
P, van Gool WA (2010) Delirium in elderly patients and the risk of
postdischarge mortality, institutionalization, and dementia: a meta-
analysis. JAMA 304:443-451

@ Springer



	Quality...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Study design and setting
	Delirium prevention and management program
	Outcomes
	Statistical analyses

	Results
	Discussion
	Limitations

	Conclusions
	References


