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Abstract
Objective: We assessed the accuracy of the ICD-10 code for delirium (F05) and its relationship with delirium discharge
summary documentation. Methods: We performed a retrospective chart review at three academic hospitals. The Chart-based
Delirium Identification Instrument (CHART-DEL) was used to identify 108 hospitalized patients aged ≥65 years with delirium,
and 758 patients without delirium as controls. We assessed the proportion of patients who received the F05 code and
calculated the sensitivity and specificity. We compared the rates of F05 code received between patients with and without
“delirium” documented in the discharge summary. Results: Among delirious patients, 46.3% received a F05 code, which has a
sensitivity of 46.3% and specificity of 99.6% for delirium. Of charts with “delirium” in the discharge summary (n = 67), 67.2%
were appropriately coded. Conclusions: Current ICD-10 data inadequately capture delirium. Delirium documentation in the
discharge summary is associated with improved delirium coding.
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Introduction

Delirium is an acute disturbance in attention, awareness, and
cognition, (American Psychiatric Association, 2013) af-
fecting 29–64% of older adults admitted to medical and
geriatric wards (Inouye et al., 2014). The World Health
Organization International Classification of Diseases, Tenth
Revision (ICD-10) is used to capture diagnoses from patient
hospitalizations. These data generate statistics on healthcare
utilization and disease burden for administrative, research
and funding purposes. Within delirium research, identifying
delirium requires prospective clinical assessments using
validated tools such as the Confusion Assessment Method
(CAM), or the time-intensive CHART-DEL, (Inouye et al.,
2005) validated to identify delirium from the chart, in
retrospective studies. Using readily available ICD data is
enticing but has questionable appropriateness and validity.
Previous studies demonstrate exclusive use of ICD data
underestimates delirium (Casey et al., 2019; Katznelson
et al., 2010).

To our knowledge, there have not been studies comparing
the accuracy of ICD-10 coding for delirium with the CHART-
DEL. We aimed to address this gap and identify variables
associated with accurate ICD-10 coding for delirium.

Methods

Setting and Patients

We performed a multi-center retrospective chart review of
patients aged ≥65 years old, consecutively admitted to one of
three academic tertiary acute care hospitals in Toronto,
Canada between April 1 and June 30, 2016, under a medical
(General Internal Medicine/Clinical Teaching Unit, Hospi-
talist, Neurology, Cardiology) or surgical (General Surgery,
Orthopedic Surgery, Cardiac Surgery, Neurosurgery) service.
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These were included based on their higher estimated prev-
alence of delirium and comprised both elective and non-
elective admissions (Inouye et al., 2014). Our study was
approved by our institutions’ research ethics board prior to
commencement with a waiver for individual patient consent.

We consecutively screened 1168 charts for delirium using
the CHART-DEL (74% sensitivity, 83% specificity) (Inouye
et al., 2005). Parallel ratings for 10 charts were completed
between an expert rater (i.e., geriatrician) and each researcher.
We identified 118 patients with a “Definite” or “Probable”
delirium, (Xu et al., 2011) and included 108 patients with
ICD-10 data available. Of 961 patients screened negative for
delirium, 758 patients were included consecutively as con-
trols, and 203 patients excluded due to incomplete ICD-10
data abstraction. We also excluded patients with missing chart
components or who died in hospital, as the latter have ab-
breviated discharge summaries (Figure 1).

Data Collection

For delirious patients, we collected demographic data (e.g.,
age, baseline cognition, functional status, and others). A
history of delirium was identified by reviewing the chart for
documented delirium dating one year prior. Using hospital
administrative ICD datasets, we assessed whether patients
received an ICD-10 code for delirium (F05: “Delirium due to
known physiological condition,” inclusive of all subheadings
within the stem). We defined delirium by the F05 code and its
subheadings based on previous studies assessing for delirium
through ICD-10 data (Casey et al., 2019; Clegg et al., 2011).
We evaluated the proportion of delirious patients who re-
ceived a code relating to symptoms of delirium or other

terminology. As our primary outcome was to evaluate the
accuracy of the F05 code, we did not determine a priori other
codes that could be relevant to delirium. Rather, our ICD-10
dataset included titles of all ICD-10 codes, which allowed us
to evaluate their relevance to delirium. In our institutions,
ICD-10 codes are assigned by trained administrators, inde-
pendent of the patient’s clinical team and our research team.
Assessment of the ICD-10 codes assigned was completed
after CHART-DEL screening to minimize bias during de-
lirium screening.

Of patients identified to have delirium, we assessed each
patient’s discharge summary for delirium documentation.
This included the use of “delirium” specifically, and other
terms, such as “confusion” or “disorientation,” as outlined in
Appendix II, CHART-DEL Manual (Xu et al., 2011).

Statistical Analysis

Using the CHART-DEL as our reference standard to identify
delirium, we calculated the sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV)
of the F05 code. We calculated the proportion of patients with
delirium documentation in their discharge summary who
received the F05 code and used a chi-squared analysis to
assess differences in F05 coding between patients with and
without delirium discharge summary documentation.

A univariate and multivariable logistic regression was
performed on delirious patients (n = 108) to identify factors
predictive of receiving a F05 code. Variables were selected a
priori, by researcher consensus (two geriatricians with clin-
ical and/or research expertise in delirium). These included
patient sex, history of dementia, Charlson Comorbidity Index

Figure 1. Patient screening, inclusion, and exclusion.
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(CCI), length of stay, delirium symptoms prior to hospital-
ization, delirium recognition by the attending team, formally
diagnosed delirium, delirium type, delirium duration, dis-
charge summary structure, documentation of delirium in the
discharge summary, and author of discharge summary. A
multivariate logistic regression model using an Akaike In-
formation Criterion stepwise backwards approach determined
independent predictors for the F05 code. Model discrimi-
nation was calculated with the C-statistic and calibration with
the Hosmer and Lemeshow goodness of fit test.

Results

We included 108 patients with delirium identified from the
chart and 758 patients as controls. Patients were on average
79.7 years old and 55.6% were male (Table 1).

Accuracy of the F05 Code for Delirium

Less than half (n = 50, 46.3%) of delirious patients identified
by the CHART-DEL received the F05 code. Fifty-eight de-
lirious patients did not receive the F05 code (false negatives),
and 16 received another related ICD-10 diagnosis or
symptom (Table 2). Of patients without delirium, 3 patients
received a F05 code, and 755 patients did not (Appendix 1).
The F05 code had a sensitivity of 46.3% (95% CI .37–.56),
specificity of 99.6% (95%CI .988–.999), PPVof 94.3% (95%
CI .84–.99) and a NPV of 92.8% (95% CI .91–.95) for
delirium.

F05 Coding and Delirium Discharge
Summary Documentation

Sixty-seven delirious patients (62.0%) had “delirium”

documented in the discharge summary, whereas 85 delirious
patients (78.7%) had more broadly, “delirium” or another
acceptable term. Charts with “delirium” in the discharge
summary received a F05 code significantly more than those
without documentation (67.2% vs. 12.2%, p < .001). Charts
with “delirium” or acceptable term in the discharge summary
similarly received significantly more F05 codes compared to
charts without documentation (54.1% vs. 17.4%, p = .002).
Of charts without delirium discharge summary documenta-
tion (n = 21), 90.5% (n = 19) were diagnosed with delirium
using the term “delirium”, as documented in the chart
somewhere other than the discharge summary.

Factors Affecting Delirium International Classification
of Diseases Coding

The only univariate positive predictor for receiving a F05
code was having “delirium” documented in the discharge
summary (OR 9.72, 95% CI (2.95–32.02]) (Table 3). Other
variables that negatively predicted F05 coding included
hypoactive delirium (OR .25, 95% CI [.09–.74]), delirium
being the presenting reason for admission (OR .4, 95% CI
[.17–.93]) and increasing CCI (OR .77 per 1-unit increase,
95% CI [.63–.94]).

Multivariable regression analysis demonstrated having
“delirium” documented in the discharge summary was an
independent positive predictor for the F05 code (OR 14.19,
95% [CI 3.11–64.81]). Both hypoactive delirium (OR .08,
95% CI .02–.45]) and increasing CCI score (OR .68 per unit,
95% CI [.50–.93]), were independent negative predictors for
the F05 code.

Table 1. Study population demographic information.

Characteristic Total (n = 108)

Age (years), mean (SD) 79.7 (8.5)
Male sex, n (%) 60 (55.6)
English as primary languagea, n(%) 70 (65.4)
Dementiab, n (%) 29 (26.9)
Baseline functional statusa,c, n (%)
Independent 28 (29.5)
Impairment in 1–2 domains 43 (45.3)
Dependent in ≥3 domains 24 (25.3)

Pre-admission residencea,d, n (%)
Home 82 (76.6)
Nursing home/LTC 13 (12.1)
Retirement home 10 (9.3)
Other 2 (1.9)

Pre-admission social supportsa,e, n (%)
Alone 22 (27.2)
Alone with external supports 11 (13.6)
Living with family 31 (38.3)
Living with family with external supports 17 (21.0)

History of previous deliriuma, n (%) 31 (33.0)
Charlson comorbidity indexb, median (IQR) 2.0 (1.0, 4.0)
Number of home medications, mean (SD) 8.8 (4.9)
Length of stay, median days (IQR) 9.0 (5.0, 23.3)

LTC = long term care.
aMissing data (n). Language (1), Functional status (13), Residence (1), Sup-
ports (1), Previous delirium (14). Proportions calculated by excluding missing
data from the total sample (n=108).
bBased on documented past medical history.
cBaseline functional status was assessed based on their independence with
basic and instrumental activities of daily living (BADLs, IADLs). Independent
(no BADL or IADL impairment), impairment (assistance with one to two
BADLs or one to two IADLs), dependent (assistance with three or more
BADLs).
dOther category included complex continuing care, long-term care unit in
hospital. Retirement homes are multi-residence living facilities generally for
adults ≥65 years, who have their own unit; additional facilities are often
provided by the home such as recreational activities or meals. Nursing home
and long-term care homes are living facilities for individuals who require
assistance for their basic activities of daily living and who have a higher level of
medical care required.
eBaseline social supports were evaluated for patients residing at home and
excluded those living in institutionalized care. External supports included
government and privately funded services
fCharlson Comorbidity Indexwas calculated by the research team using chart
abstraction data, rather than ICD-10 coding data. Weighting was inclusive of
dementia, but not adjusted for age (Charlson et al., 1987).
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Discussion

Less than half (n = 50) of delirious patients identified by the
CHART-DEL received the F05 code. The sensitivity of 46.3%
is improved from previously reported sensitivities of 3–12%.
(Inouye et al., 2005; Katznelson et al., 2010; Pendlebury et al.,

2020) We suspect differences are attributed to the reference
standard used (CAM vs. CHART-DEL). Inouye et al. found
absent delirium documentation increased false negative coding
results (Inouye et al., 2005). Our study identified more true
positives, related to improved delirium documentation, as
selected for by our screening methodology; however, we likely

Table 2. ICD-10 code for delirium and relevant symptoms.

n
Code for delirium (n) Code for other related diagnosis or symptom (n)

Presence of delirium F05.9 F05.1 F05.8 F05.0 F10.4 F22.0 R41.0 R41.88 R41.80 R45.1 R40.0 G93.9 G93.4

Delirium 108 24 3 20 3 1 0 6 3 2 1 1 1 1
No delirium 758 3 0 0 0 0 2 1 1 1 1 1 0 0
Total 866 27 3 20 3 1 2 7 4 3 2 2 1 1

Documentation in Discharge
Summary in Delirious
Patients (n=108)

n Code for delirium (n) Code for other related diagnosis or symptom (n)

“Delirium” 67 45 4
Other term 18 1 8
No documentation 23 4 4

F05.9 = delirium, unspecified, F05.1 = delirium superimposed on dementia, F05.8 = other delirium, F05.0 = delirium not superimposed on dementia, so
described, F10.4 = mental and behavioral disorders due to use of alcohol, withdrawal state with delirium, F22.0 = delusional disorder, R41.0 = disorientation,
unspecified, R41.88 = other and unspecified symptoms and signs involving cognitive functions and awareness, R41.80 = transient alteration of awareness, R45.1 =
restlessness and agitation, R40.0 = somnolence, G93.9 = disorder of brain, unspecified, G93.4 = encephalopathy, unspecified.

Table 3. Variables affecting the accuracy of ICD-10 Coding of delirium.

Variablea Univariate Odds Ratio (95% CI) Multivariable Odds Ratio (95% CI)

Male sex 1.03 (0.48–2.21)
No history of dementia 1.08 (0.46–2.55)
CCI, per 1-point increase 0.77 (0.63–0.94) 0.68 (0.50–0.93)
LOS, per day 1.01 (0.99–1.03) 1.00 (0.98–1.03)
Delirium as presenting reason for admission 0.4 (0.17–0.93)
Presence of delirium symptoms prior to admission 0.50 (0.23–1.11)
Delirium or its symptoms recognized by attending team 1.78 (0.31–10.14)
Formal diagnosis of delirium madeb >100 (CI not calculable) Not included due to model fit
Delirium type

Mixed 0.47 (0.18–1.23) 0.27 (0.06–0.45)
Hypoactive 0.25 (0.09–0.74) 0.08 (0.02–0.45)
Hyperactive Reference level Reference level

Duration of deliriumc 1.00 (0.99–1.01)
Structured discharge summaryd 0.62 (0.23–1.67)
“Delirium” documented in discharge summary 9.72 (2.95–32.02) 14.19 (3.11–64.81)
Discharge summary authore

Early trainee 0.55 (0.17–1.80)
Senior resident 0.55 (0.17–1.72)
Staff 0.54 (0.14–2.17)
Other Clinician Reference level

CCI = Charlson Comorbidity Index; CI = confidence interval; LOS = length of stay.
aVariables were selected based on consensus between researchers.
bDiagnosis made by any involved physician, and specifically documented as “delirium.”
cDefined as proportion of hospital stay.
dDefined as having standardized discharge summary headings (e.g., Chief complaint, History of presenting illness, Medications...etc.).
eEarly trainee = medical students, Year 1 residents; Senior trainees = Year 2 and higher residents, fellows; Other clinician = physician assistants, nurse
practitioners.
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omitted delirious patients with poor chart documentation. Over
half (53.7%) of our delirious patients did not receive a F05
code, which illustrates inaccurate coding despite adequate
chart documentation. However, 16 delirious patients who did
not receive a F05 code received a related ICD-10 diagnosis or
symptom (Table 2). Although coders are not permitted to infer
diagnoses, 98 of the 108 delirious patients received a diagnosis
through the specific term “delirium” as documented in the chart
somewhere other than the discharge summary. This significant
discrepancy in accurate F05 coding can have implications on
our local hospital funding and reported delirium statistics.

The specificity of the F05 code remains high (99.6%),
similar to previous (Inouye et al., 2005; Pendlebury et al.,
2020). Notably, the sensitivity and specificity reported is for
delirium identified by the CHART-DEL as the reference
standard. As the CHART-DEL has a sensitivity of 74% for
detecting delirium, our reported sensitivity of the F05 code
(46.3%) is an overestimate. Therefore, our results support
using the F05 code to identify delirium instead of the labor-
intensive CHART-DEL. However, the F05 code cannot reli-
ably identify all delirium cases, and therefore, cannot be used
to exclude delirium or estimate prevalence or incidence. If used
exclusively to identify delirium, researchers must acknowledge
the bias toward patients with better delirium documentation.

Although the F05 code has a high PPV (94.3%) and NPV
(92.8%) for delirium, both tests are a function of disease
prevalence. As delirium prevalence increases, the NPV of the
F05 code is expected to decrease. This differs from sensitivity
and specificity, which remain unchanged irrespective of prev-
alence, and therefore are of greater utility. Hence, improving the
sensitivity of the F05 code is important and our results support
the impact of “delirium” documentation on accurate F05 coding.

A limitation of our study is the ICD-10 outcomes were not
used to determine our sample size, as this study was com-
pleted in follow-up to another investigation. We also ac-
knowledge our sample inherently captures patients with
adequate delirium chart documentation, as this was required
for detection by the CHART-DEL. However, not all charts
had “delirium” documented in the discharge summary, and
when it was, a F05 code was assigned significantly more
often. This emphasizes the importance of documenting
“delirium” in the discharge summary by the attending team to
improve coding accuracy. Another way of improving the
accuracy of coding for delirium involves implementing
multicomponent interventions as outlined by Pendlebury
et al., which increased the sensitivity of the F05 coding for
delirium, as identified by the gold standard of prospective
clinical assessments using the CAM and DSM criteria, from
12.8% to 60.2% (Pendlebury et al., 2020).

The presence of delirium symptoms at presentation was
negatively associated with accurate ICD-10 coding, but not
maintained in our multivariable analysis. We emphasize the
impact of detailed discharge summaries on accurate coding as
our previous study showed delirium symptoms at admission
was negatively associated with delirium documentation in the

discharge summary (Chuen et al., 2021). Additionally, hy-
poactive delirium and increasing comorbidity scores were
negatively associated with receiving a F05 code in our
multivariable analysis. Hypoactive delirium is underrecog-
nized and poorly documented (Voyer et al., 2008). This
negatively impacts coding accuracy as coding administrators
rely solely on chart information. Our results demonstrate
increasing comorbidity by the CCI score was also negatively
associated with receiving a F05 code. This conflicts with
previous results from Pendlebury et al., where it was asso-
ciated with improved delirium coding (Pendlebury et al.,
2020). This may be attributed to differences in methodology,
as our CCI scores were calculated from abstracted chart data
rather than ICD-10 codes received, or differences in training
or depth of chart review for coding administrators. Another
study has also demonstrated more comorbid patients expe-
rience greater inaccuracies in coding (Boustani et al., 2010).

The American Health Information Management Associa-
tion specifies the discharge summary and its listed diagnoses as
key components to improving coding accuracy and specificity
(Cassidy, 2012). Our results demonstrate delirium documen-
tation in the discharge summary is associated with increased
delirium ICD-10 coding accuracy. Efforts are needed to im-
prove delirium documentation in discharge summaries.

Identifying delirium retrospectively is challenging and
time consuming. The F05 code for delirium is highly specific
for identifying delirium. Unfortunately, the sensitivity is
subpar, which limits its utility in estimating delirium inci-
dence or prevalence. In delirious patients, the documentation
of “delirium” in the discharge summary was predictive for
receiving a F05 code. Therefore, improving the delirium
documentation in discharge summaries is one method of
improving ICD-10 delirium coding accuracy.
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