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Impact of a system-wide multicomponent intervention
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and other cognitive frailty syndromes: observational
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Background

We determined the impact of a system-wide multicomponent
intervention to improve recognition and documentation of
cognitive frailty syndromes on hospital administrative coding
for delirium.

Methods

A multicomponent intervention including introduction of
structured patient assessment including cognitive/delirium
screen, regular audit/feedback and educational seminars
was undertaken (2012-17). Sensitivity and specificity of
administrative International Classification of Diseases, 10th
revision (ICD-10) delirium codes for the gold standard of
prospectively clinically diagnosed delirium were calculated
in consecutive patients admitted to acute medicine over five
8-week cycles (2010-18).

Results

Among 1,281 consecutive unselected admissions to acute
medicine overall (mean / standard deviation age = 70.0/19.2
years; n=615 (48.0%) male), 320 had clinical delirium
diagnosis (n=220 delirium only; n=100 delirium on dementia).
Sensitivity of delirium coding increased from 12.8% (95%
confidence interval (CI) 5.6-26.7) in 2010 to 60.2% (95% CI
50.1-69.7; Ptreng<<0.0001) in 2018 while specificity remained at
>99% throughout.

Conclusion

A multicomponent intervention increased sensitivity of
hospital administrative diagnostic coding for delirium almost
six-fold without increasing the false positive diagnosis rate.
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Introduction

Delirium affects one-fifth of acute general medicine patients
with rates of over 40% in the oldest age bracket."? Delirium

is associated with high nursing needs, increased costs, death,
dependency and future dementia."? Recognition and diagnosis
of delirium is important to facilitate individualised patient care,
including communication with patients and families, mitigation of
symptoms and avoidance of complications, discharge planning,
and flagging of future dementia/delirium risks to primary care.'?
However, clinical staff may have difficulty in recognising delirium
owing to its transient and fluctuating nature and an emphasis

on the physical aspects of disease.! Unsurprisingly, therefore, the
few available published data suggest that hospital administrative
diagnostic coding for delirium substantially underestimate the
true delirium rate.>”’

International Classification of Diseases, 10th revision (ICD-10)
diagnostic coded data are used in commissioning, remuneration,
quality assurance, audit and benchmarking/adjusting for case-
mix and also form the basis of Hospital Episode Statistics (HES)
which are increasingly used in large-scale epidemiologic research
and ‘big data’ studies.®"° Lack of coding for delirium and
other cognitive frailty syndromes will therefore lead to reduced
hospital reimbursement payments (tariff), suboptimal case-

mix adjustment, commissioning and service planning, as well
as under-estimation of the cognitive frailty burden in hospital
cohorts.?

We therefore carried out a system-wide multicomponent
intervention (2012 onwards) within the Oxford University Hospitals
NHS Foundation Trust (OUHFT) to improve clinical identification
and documentation, and administrative coding, of cognitive
frailty including delirium as part of a programme of work to
improve the process of care of patients with comorbid cognitive
disorders.?"™" The intervention included structured acute patient
assessment and documentation, regular educational seminars,
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implementation of a trust-wide dementia strategy, and liaison Hospital administrative diagnostic ICD-10 coded data
with the coding team.

In the current observational prospective study, we aimed to
determine the impact of the multicomponent intervention on
hospital administrative coding for delirium and, specifically,
whether delirium coding sensitivity was improved without
sacrificing specificity. ICD-10 diagnostic coded data for delirium
obtained from the administrative coding team were compared

Hospital administrative diagnostic coding was undertaken by
OUHFT coding staff after patient discharge according to standard
practice without input from the clinical team. Diagnostic (ICD-10)
coding data for the relevant admission were extracted from the
electronic patient record (EPR) by the Oxford University Hospitals
information team.® ICD-10 codes were then searched for:

with the gold standard clinical delirium diagnosis acquired > any delirium code: F05.9 (delirium unspecified); FO5.1 (delirium
prospectively in acute general medicine patients from 2010-18. superimposed on dementia); F05.0 (delirium not superimposed
We also examined the sensitivity and specificity of dementia on dementia); FO5.8 (other delirium); and any other delirium
ICD-10 coding and the use of non-specific ICD codes for confusion code
or altered behaviour over the same period for comparison. > any dementia code: FO3.X (dementia unspecified); F01.9
(vascular dementia); FOS5.1 (delirium superimposed on
Methods dementia); F00.9 (unspecified dementia in Alzheimer’s disease);
G30.9 (Alzheimer’s disease); and any other dementia code
Patient cohorts > any relevant ICD-10 symptom/sign code: including R41.0

(disorientation unspecified); R41.8 (other and unspecified
symptoms involving cognitive function and awareness); R44.1
(visual hallucinations); R44.3 (hallucinations unspecified); and
R45.1 (restlessness and agitation)

> F06.7 (mild cognitive disorder).

The OUHFT provides secondary care services for a population

of approximately 660,000. The OUHFT acute general medicine
department manages all adults with no separate admissions
system for older patients. All consecutive unselected admissions
to one acute medicine team over five 8-week cycles (September—
November 2010, April-June 2012, October-December 2015,
June-July 2016 and November 2017-January 2018) were included ~ System-wide multicomponent intervention
in the current study. There were no exclusion criteria.

The methodology for prospective patient assessment and
delirium diagnosis has been previously described elsewhere.
However, briefly, all patients were seen within 24 hours of
admission by an experienced consultant physician dually
accredited in acute general (internal) medicine and geriatricswho > Introduction of routine cognitive screening via a structured

The different elements of the multicomponent intervention to

21114 improve recognition and documentation of delirium and other
cognitive frailty syndromes are shown in Fig 1. The intervention
included seven components.

was responsible for the patient’s care, and at least every other clerking pro forma. The cognitive screen (AMTS and CAM for
day thereafter. On admission, patients aged =70 years, or those delirium) and clerking pro forma was designed then piloted in
with confusion, altered behaviour or ‘brain at risk’ (eg history 2010, rolled out in September 2013 (supplementary material
of stroke, alcohol excess or Parkinson’s disease) had a cognitive S1:Fig S1) and introduced into the EPR (Cerner Millennium) in
screen which included the Confusion Assessment Method (CAM) January 2015 (supplementary material $1: Fig $2).2™>'¢ The
and a cognitive test (abbreviated mental test score (AMT) or screen fires automatically in EPR to prompt completion at
mini-mental state examination (MMSE; 2010 only)) administered patient admission.
by the admitting junior doctor, trained in the use of the cognitive > Educational updates on delirium were delivered face-to-face
screen (see supplementary material S1: Figs S1 and $2).2"-"7 to the coding team (2012, 2016 and 2017) including on
Delirium diagnosis was made according to Diagnostic and the revised Charlson Comorbidity Index including ‘delirium
Statistical Manual of Mental Disorders, 4th edn (DSM-IV) criteria superimposed on dementia’.'*~"
by the responsible physician after discussion with the medical > Regular seminars were delivered to internal medicine
team.”® and geratology medical, nursing and allied healthcare
Demographic and clinical data, including pre-admission professionals (2013—present) with one-off seminars to other
diagnosis of dementia, were recorded from the patient, relatives medical and surgical specialties. Inductions of new clinical
and medical records. Cognitive frailty sub-types were defined as staff include information on the cognitive screen and teaching
delirium only, delirium superimposed on dementia, and dementia on delirium/dementia is included in the junior doctor teaching
only as these are commonly used terms in clinical practice programme.
corresponding to existing ICD-10 coding categories.®' Delirium > Although formal evaluation of educational sessions was not
was categorised as prevalent delirium (on admission or occurring obtained for logistical reasons, feedback from the coding team
within the first 48 hours), incident delirium (occurring after the regarding issues around the use of non-specific terms, such as
first 48 hours) or any delirium (occurring at any point during ‘confused’, and lack of a structured patient assessment was
admission).'?™ used to inform the design of the clerking pro forma and the
Relevant anonymised data were entered into the Oxford educational sessions delivered to clinicians.
Cognitive Comorbidity, Frailty and Ageing Research Database > Rates of cognitive frailty including delirium in acute medicine
(ORCHARD). ORCHARD was designed to facilitate observational 2010 onwards were highlighted at governance meetings,
studies, audit and service improvement in older and frail patients. OUHFT board meetings and in the OUHFT dementia strategy.
Some data from the earlier cycles (2010-12) have already been > OUHFT dementia strategy (2014 and 2017) included the need
published.?'?'> ORCHARD is approved by the local regional ethics for routine identification and documentation of cognitive frailty
committee (COREC 18/SC/0184). including delirium in older inpatients.
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Fig 1. Different elements of the system-wide multicomponent intervention to improve identification and documentation of delirium and other
comorbid cognitive disorders. AGM = acute general medicine; CQUIN = Commissioning for Quality and Innovation; OUHFT = Oxford University Hospitals

NHS Foundation Trust.

> Divisional reporting of cognitive screening rates to trust board
(2013—present) was done as part of the dementia and delirium
strategy and to fulfil national requirements (national dementia
Commissioning for Quality and Innovation 2012-16; NHS
England Dementia Assessment and Referral 2016—present).??

Statistical analyses and reporting standards

Sensitivity, specificity, positive predictive values (ppv) and
negative predictive values (npv) for ICD-10 coding for delirium
and for dementia vs the gold standard clinical diagnosis were
calculated for each study cycle. Change in sensitivity of coding
across study cycles from 2010-17/18 was assessed using the
chi-squared test for trend. Clinical characteristics of patients
with coded vs uncoded delirium and coded vs uncoded dementia
were compared using analysis of variance (ANOVA) or chi-
squared test as appropriate for all study cycles combined.

In patients with clinical diagnosis of delirium, independent
associates of delirium coding were determined using logistic
regression including age, sex, dementia diagnosis and total
number of overall ICD-10 codes in the model for all study cycles
combined and for each study cycle separately. Similar analyses
were undertaken to determine the independent associates of
dementia coding.

We evaluated the trust-wide impact of the multicomponent
intervention, after completion of our study, by examining the
proportion of total OUHFT adult acute medicine admissions coded
for delirium between 01 July 2019 and 31 December 2019, and
comparing these data with the proportion of all admissions coded
for delirium in the 2017/18 cohort in our study.

456

This paper was written in accordance with the Standards for
Quality Improvement Reporting Excellence (SQUIRE 2.0) and
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting
observational studies.?>?

Patient and public involvement

ORCHARD was developed in collaboration with a patient and
public involvement (PPI) group comprising prior inpatients, carers
for people with cognitive frailty and a retired general practitioner.
The reporting plan for the current study was discussed at the PPI
meeting held in January 2019.

Results

Among 1,281 patients (mean / standard deviation (SD) age =
70.0/19.2 years (range 16-102); n=615 (48.0%) male) admitted
over the five cycles (2010-2018), 320 patients had clinically
diagnosed delirium (n=220 delirium only; n=100 delirium on
dementia), and 64 had dementia only (Table 1; Fig 2). Patients with
clinically diagnosed delirium or dementia were older than the cohort
overall (mean/SD age = 81.3/11.5 and 84.5/8.5 vs 70.0/19.2 years;
Table 1) and had more diagnostic/symptom ICD-10 codes (mean/
SD codes = 8.6/3.4 and 8.1/3.4 vs 6.5/6.5; Table 1).

The sensitivity of administrative ICD-10 coding for delirium for
clinical delirium diagnosis increased over time from 12.8% (95%
confidence interval (CI) 5.6-26.7 %) in 2010 to 60.2% (50.1-69.7 %)
in 2018, peng<<0.0001 (Table 2; Fig 3). The proportion of both
prevalent and incident delirium cases coded for delirium also rose
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Table 1. Demographic details for the cohort and for patients with clinical diagnosis of delirium and dementia

and ICD-10 coding status

Age, mean/SD, years
Age <65 years, n (%)
Age 65-74 years, n (%)
Age >74 years, n (%)

Male, n (%)
Dementia, n (%)

Number of ICD-10
codes, mean/SD

Any delirium, n (%)

Prevalent delirium, n (%)

Incident delirium, n (%)

Both incident and

All
n=1,281

70.0/19.2
411 (32.1)
205 (16.0)
665 (51.9)
615 (48.0)
164 (12.8)
6.5/6.5

320 (24.9)
260 (20.3)
120 (9.4)
60 (4.7)

All delirium Delirium

n=320

81.3/11.5
26 (8.1)
37(11.6)
257 (80.3)
130 (40.9)
100 (31.1)
8.6/3.4

320 (100)
260 (80.7)
120 (37.3)
60 (18.6)

Delirium  p value® All dementia Dementia Dementia p
coded not coded n=164 coded not coded value®
n=111 n=209 n=103 n=61
83.1/8.2 80.2/12.8 0.04 84.5/8.5 84.5/9.0 84.4/7.7 0.91
2(1.8) 24(11.5)  0.01° 2(1.2) 1(1.0) 1(1.6) 0.89¢
15(13.8) 22(10.5) 15(9.1) 10(9.7) 5(8.2)

94 (84.7) 163 (78.0) 147 (89.6)  92(89.3) 55(90.2)

43 (39.4) 87 (41.6) 0.69 67 (40.9) 41(39.8) 26(42.6) 0.72
38(349) 62(29.1) 029 164 (100) 103 (100) 61(100) n/a
10.2/29 7.8/34 <0.0001 8.1/3.4 8.7/3.1 7.0/3.6 0.002
111 (100) 209 (100) n/a 100 (61.0)  65(63.1) 35(57.4) 0.47
94(86.2) 166 (77.9) 0.07 86 (52.4) 57 (55.3) 29(47.5) 0.33
35(32.1) 85(39.9) 0.17 34(20.7) 24(233) 10(16.4) 0.29
22(20.1) 38(17.8) 0.65 20(12.2) 16 (15.5) 4(6.6) 0.09

prevalent delirium, n (%)

@ = delirium coded vs not coded; ® = dementia coded vs not coded; © = chi-squared across age groups; ICD-10 = International Classification of Diseases, 10th

revision; n/a = not applicable; SD = standard deviation.

over the five study cycles: 3/21, 3/49, 14/62, 20/39, 54/89 and
5/32,4/15, 8/32, 7119, 11/22, respectively. Only 2/959 of patients
without a clinical delirium diagnosis throughout the study period
were allocated a delirium ICD-10 code, one of whom had dementia
(Table 3). Specificity of administrative coding for delirium for clinical
delirium diagnosis was therefore high throughout the study period

140+
120 M Delirium only

M Delirium on dementia
100 Dementia only

Patients, n

at over 99% (Table 2). Positive predictive value for delirium was also
high ranging from 95.8% (76.2-99.4) to 100% (Table 2) but npv
was lower, ranging from 77.7% (76.3-79.1) to 85.7% (84.1-87.1).

Sensitivity of administrative coding for dementia for clinically
recorded dementia diagnosis rose non-significantly over the study
period from 56% (34.9-75.6) in 2010 to 66.7 % (52.1-79.2) in
2018 although rates were highest at 73.5% (55.6—-87.1) in 2015,
Prrend=0.13. No patient had a dementia code in the absence
of clinical recording of dementia diagnosis and specificity of
dementia coding remained at 100% throughout the study period
(Table 2). Positive predictive value for dementia coding was
100% throughout the study period with npv ranging from 92.5%
(90.5-94.7) t0 96.7% (94.3-98.1; Table 2).

Among the group of patients with clinically diagnosed delirium,
those who received an ICD-10 delirium code were older than
uncoded patients (mean/SD age = 83.1/8.2 years vs 80.2/12.8
years; p=0.04) and had more diagnostic codes overall (10.2/2.9
vs 7.8/3.4; p<<0.00071; Table 1). However, when age, sex, dementia
and number of diagnostic codes were entered in a regression
model, only the number of diagnostic codes remained significant
(odds ratio (OR) 1.25 (1.16-1.36); p<<0.0001). Dementia coding
in patients with clinically recorded dementia diagnosis was also
associated with the overall number of diagnostic codes after
adjustment for age and sex and delirium (OR 1.17 (1.06-1.29);
p=0.003). The association between number of diagnosis codes
and delirium and dementia coding in those with the relevant

© T © B w® 9 w® 9 © T
2 3 2 3 2 3 2 3 2 g dinically diagnosed syndrome was maintained throughout the
= o = 0O = o = o = o
o © o v c v c v O ©  study period (data not shown).
2010 2012 2014 2016 2017/18 In the 111 patients with delirium who were coded, only 14 had
Year a primary diagnosis ICD-10 code for delirium, the remainder

Fig 2. Clinical diagnosis and ICD-10 coded diagnosis of delirium only,
delirium on dementia and dementia only for each study cycle. ICD-10 =
International Classification of Diseases, 10th revision.

© Royal College of Physicians 2020. All rights reserved.

being secondary diagnoses. The most commonly used code was
FO5.9 (delirium unspecified; n=75), followed by FO5.1 (delirium
superimposed on dementia; n=17), FO5.0 (delirium not superimposed
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Table 2. Sensitivity, specificity, positive predictive values and negative predictive values of ICD-10 coding for

delirium and dementia vs clinical diagnosis of delirium and recording of dementia diagnosis

Study cycle year
2010 2012
Delirium coding
sensitivity 12.8 (4.3-27.4) 9.8 (3.7-20.2)
specificity 100 (98.2-100) 100 (99.1-100)
ppv 100 100
npv 85.7 (84.1-87.1)  77.7 (76.3-79.1)

Dementia coding

sensitivity 56.0 (34.9-75.6)  45.2(27.3-64.0)
specificity 100 (98.3-100) 100 (98.4-100)
PPV 100 100

npv 95.2 (92.7-96.9)  92.5(90.5-94.7)

2015

20.8 (12.2-32.0)
100 (98.4-100)

100

79.7 (77.7-81.6)

73.5 (55.6-87.1)
100 (98.4-100)

100

96.7 (94.3-98.1)

2016

48.9 (34.1-63.9)
99.2 (95.4-100)
95.8 (76.2-99.4)
83.0(78.7-86.6)

69.6 (47.1-86.8)
100 (97.4-100)

100

95.3 (91.6-97.4)

2018

60.2 (50.1-69.7)
99.6 (97.5-100)
98.4 (89.7-99.8)
84.4(81.0-87.3)

66.7 (52.1-79.2)
100 (98.7-100)
100

94.2 (91.6-96.0)

p value

<0.0001
ns
ns

ns

0.13

ns

ns

ICD-10 = International Classification of Diseases, 10th revision; ppv = positive predictive values; npv = negative predictive values; ns = non-significant.

on dementia; n=14) with F05.8 (other delirium) being least common
(n=5; Table 3). The proportion coded as F05.9 (delirium unspecified)
decreased slightly over the study period from 80.0% (37.6-96.4)

in 2010 to 66.7% (54.1-77.3) in 2018 but differences were non-
significant. In patients with delirium without comorbid dementia, the
vast majority (59/71) received F05.9 (delirium unspecified), and none
was given a dementia code (Table 3).

In the 100 patients with clinical diagnosis of delirium
superimposed on dementia, overall, 74 had at least one delirium
or dementia code but only 30 received both a dementia code and
a delirium code with 35 being coded as dementia only and nine
as delirium only (Table 3). However, there were improvements

in coding for delirium on dementia over the study period: 0/11
patients with clinically diagnosed delirium on dementia were coded
for both delirium and dementia in 2010 and only 2/18 (11.1%)
in 2012 vs 6/13 (46.2%) in 2016 and 19/34 (55.8%) in 2018. Use
of the FO5.1 (delirium superimposed on dementia) code also
increased from 1/2in 2012 and 1/6 in 2016 to 16/19 of patients
coded for both delirium and dementia in the 2017/18 cohort.

In 103 patients with clinical recording of dementia who had
a dementia code, the allocated ICD-10 code was most often
FO03.X (dementia unspecified; n=63), followed by FO1.9 (vascular
dementia; n=23) and F05.1 (delirium superimposed on dementiq;
n=18) with G30.9 (Alzheimer’s disease) being least common (n=9;
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2 50-
2
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Y 404
Fig 3. Sensitivity of ad- 30+
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Table 3). Ten patients had two dementia codes (F03.X + G30.9 =
3;G30.9 + FO1.9 = 1;FO5.1 + F03.X = 6) and in 14/18 with F05.1
(delirium superimposed on dementia), no other dementia code
was given. Allocation of FO3.X (dementia unspecified) decreased
non-significantly over the period of the study from 11/14 (78.6%)
patients coded for dementia in 2010 to 19/34 (55.9%) of patients
coded for dementia in 2018.

Undercoding of cognitive frailty syndromes throughout the
study period meant that ICD-10 data under-estimated the total
burden of cognitive frailty (Fig 2), although this improved from
19/53 (35.8 %) coded with either or both a delirium or dementia
code in 2010 to 77/120 (64.2%) coded in 2018. In addition, at the
beginning of the study, ICD-10 data implied that most cognitive
frailty was dementia alone (14/19 coded cases in 2010) with
delirium including delirium on dementia being relatively rare (Fig 2).
In the latter part of the study when delirium coding substantially
increased, ICD-10 data gave a more representative picture of the
relative proportions of the different cognitive frailty sub-types with
delirium with or without comorbid dementia being more common
(57177 (74%) coded cases) than dementia alone (Fig 2).

Fifty patients had an ICD-10 symptom/sign (R) code indicating
confusion or hallucinations, three of whom had two such codes
(Table 3). The majority of patients with at least one R code (39/50)
had a clinically diagnosed cognitive syndrome (Table 3) but only
14/39 had an allocated ICD-10 delirium or dementia code. In
patients with clinical delirium, 2/24 with R41.0, 2/5 with R41.8, 1/3
with R44.1, 0/1 with R44.3 and 4/5 with R45.1 also received an ICD-
10 code for delirium. Therefore 29 patients with clinical delirium
received a symptom code without a delirium code. One patient
received a code of FO6.7 (mild cognitive disorder) who had clinical
delirium but no delirium code.

Following completion of our study, we obtained ICD-10 coding
data for all adult acute medicine admissions to the OUHFT
between July and December 2019 (3,880 patients) in whom 579
(14.9%; 95% CI 13.8-16.1) were coded for delirium. This compared
with a rate of 60/325 (18.0%; 14.2-22.7 %) patients coded for
delirium in the 2018 cohort managed by our team.

Other
F06.7

R44.3 R45.1

Symptom
11

17

17

17
18

Dementia

FO5.0 F05.8 F03.X FO05.1 F01.9 G309 R41.0 R41.8 R44.1
34
29

14

17

18
dementia unspecified; F05.0 = delirium not superimposed on dementia, so described; FO5.1 = delirium superimposed on dementia;

F05.8 = other delirium; F05.9 = delirium unspecified; FO6.7 = mild cognitive disorder; G30.9 = Alzheimer’s disease; R41.0 = disorientation unspecified; R41.8 = other and unspecified symptoms involving cognitive function and

awareness; R44.1 = visual hallucinations; R44.3 = hallucinations unspecified; R45.1 = restlessness and agitation.

FO5.9 FO05.1

Delirium
59
16

Discussion

A multicomponent intervention to improve clinical identification
and recording of delirium was associated with a six-fold increase in
sensitivity of administrative ICD-10 coded data for clinical delirium
without sacrificing specificity. As a result, ICD-10 coded data at
the end of the intervention period were more representative of
the true rate of delirium occurrence and of the relative proportion
of delirium vs dementia. Trust-wide rates of coding for delirium in
acute medicine 1 year after study completion were similar to those
for patients managed by our team at study end suggesting that
the impact of the intervention was felt across the hospital system
and was sustained. Although calculation of the associated health
economic impact was beyond the scope of this study, inclusion of
a delirium code may move a given patient from a lower to a higher
health resource group potentially doubling the payment received
by the hospital for a given admission episode (see supplementary
material S2).

To our knowledge, there are no other studies examining delirium
coding accuracy from the UK, but the overall low rates of delirium
coding we observed at study start are in keeping with previous
reports from non-UK settings.>~ However, after the intervention,
delirium coding approached that for dementia coding even
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though its fluctuating and transient nature presents diagnostic
challenges. Sensitivity of delirium coding rose for both prevalent
and incident delirium, although in the later periods, prevalent
delirium was coded more often than incident delirium possibly
because screening was mandatory on admission. One US study
also showed increased delirium coding over time but there was no
accompanying gold standard clinical diagnosis for comparison.®

Coding sensitivity for clinically recorded dementia diagnosis
showed much smaller increases over time possibly because
dementia coding was already relatively high. Death certification
of dementia has increased slightly over recent years possibly
because of greater awareness.?® Sensitivity of dementia coding for
clinical dementia diagnosis (ie not including undiagnosed (occult)
dementia cases) was similar to that reported elsewhere in the UK
using a mental healthcare database dementia diagnosis as the
gold standard.?®

The association between a greater total number of ICD-10
codes and coding of both delirium and dementia was unexpected.
Coding for dementia on death certificates is less likely in the
presence of multiple comorbidities.2> However, the positive
association we observed suggests that either coders expected
delirium and dementia to be more common in those with
multimorbidity, or that delirium and dementia codes were
allocated more often by administrators who achieved better
coding depth overall. It should be noted that senior coding staff
remained the same throughout the study and the impact of the
intervention might have been reduced with higher staff turnover.

Most delirium was coded as ‘delirium unspecified’ probably
because the clinical documentation did not clearly link the delirium
to an underlying medical condition even when one (eg urinary
tract infection) was present. We observed changes in coding for
delirium occurring in the context of a known dementia diagnosis
over the course of the study. In the early years, in particular,
under-coding of delirium resulted in patients with delirium on
dementia being coded as dementia only, whereas later, most of
these patients were assigned FO5.1 (delirium superimposed on
dementia) probably because of the inclusion of this diagnosis in
the Charlson Comorbidity Index and its subsequent use by the
coding team.””~?" Use of ICD-10 symptom codes for confusion
without a code for delirium lessened over the course of the study
as delirium coding increased.

‘Dementia unspecified’ was the most commonly allocated
dementia code throughout the study in keeping with data from
the USA.?” In addition, patients coded as “delirium superimposed
on dementia’ often did not have another dementia code. Hospital
administrative diagnostic data are therefore likely to be of limited
use in subtyping of dementia notwithstanding their use in linkage
studies. We did not examine the underlying reasons behind the
lack of coding for specific dementia subtypes but information from
the coding team indicated that suboptimal clinical documentation
is the most likely cause, possibly in part because mental health
records are not easily accessible. Coders cannot use information
from other admissions or make assumptions about dementia
subtype because of accompanying pathology (eg cerebrovascular
disease). Where a specific subtype code was used, this was more
often for vascular dementia than for Alzheimer’s disease in
contrast to the known relative rates of the two dementia subtypes
in the background population.?®

Strengths of our study include the large inclusive sample, and
determination of delirium coding accuracy on which data are
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scarce, against careful prospective ascertainment of a clinical gold
standard delirium diagnosis in a real-world clinical setting. The
multicomponent intervention appeared to have had a substantial
and lasting impact on delirium coding across acute medicine
consistent with major institutional cultural change. Limitations
include the restriction to one institution, but our sample was

free of selection bias which may nevertheless affect multicentre
studies. We were also not able to examine the impact on delirium
coding accuracy in non-medical specialties owing to lack of gold
standard delirium diagnosis for comparison. Second, we were not
able to examine which specific aspects of the intervention were
most effective. We suspect that the introduction of the cognitive
screen and meetings with the coding team were important. Third,
there was no independent verification of delirium diagnosis but
we used established methodology and rates were similar to those
reported from comparable populations."*" Fourth, we were not
able to examine whether under-coding of delirium was caused by
suboptimal recording by clinicians or by coding omissions. Accurate
clinical documentation is likely to be key, but the associations of
delirium/dementia codes and overall coding depth suggests a
possible effect of coder experience/engagement. Fifth, we used

a classification of cognitive frailty restricted to purely cognitive
phenotypes corresponding to ICD-10 coding categories used for
hospitalised patients. Other classifications of cognitive frailty exist,
including some that combine physical and cognitive deficits, but
these are generally designed for use in community settings and do
not reflect the dynamic nature of cognition in the context of acute
illness.?

Conclusion

Our study demonstrates that substantial (six-fold) improvements
in sensitivity of administrative ICD-10 diagnostic coding for
delirium can be achieved through a multicomponent intervention
involving structured patient assessment, feedback via governance
processes and education inclusive of the coding team, without
losing diagnostic specificity. Further studies are required to
determine the long-term impact beyond 1 year and whether
coding for delirium can be further improved in the future. These
findings have important implications for the quality of hospital
administrative diagnostic coding in general and thereby case-

mix adjustment, appropriate tariff allocation and remuneration,
service planning and the examination of time trends. Finally,
ICD-10 coded data for delirium, and therefore HES data, should be
used with caution in comparisons of delirium rates across different
time periods, services and institutions and in estimating the
burden, associates and outcomes of delirium in hospital cohorts. m

Summary box
What is known

Delirium is prevalent in patients with unplanned hospital
admission and is associated with high nursing needs, increased
costs, death, dependency and future dementia. Despite its
importance, available data suggest that hospital administrative
coding of delirium is poor. Lack of coding for delirium leads to
reduced hospital reimbursement payments (tariff), suboptimal
case-mix adjustment and service planning, as well as under-
estimation of the cognitive frailty burden in hospital cohorts.
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What is the question

We wished to determine the impact of a multicomponent
intervention to improve the identification and documentation
of cognitive frailty on the sensitivity and specificity of hospital
administrative coding for delirium versus the gold standard of
prospectively ascertained clinical delirium diagnosis.

What was found

The multicomponent intervention had a substantial impact on
the accuracy of administrative coding for delirium: Sensitivity
of ICD-10 coded data for the Gold standard clinical diagnosis
of delirium increased six-fold from 12.8 % in 2010 to 60.2 %
in 2018 while specificity remained at >99 % throughout. The
effect of the intervention was maintained trust-wide at 1 year
after the study ended.

What is the implication for practice now?

System-wide interventions can significantly improve delirium
coding without increasing false positive coding rates. Any
associated costs should be offset by gains in remuneration,
better case-mix adjustment and more informed service planning,
commissioning and health policy. Our findings have implications
for hospital coding in general: coding accuracy can be improved
by relatively simple measures, even in diagnostically challenging
disorders.

Supplementary material

Additional supplementary material may be found in the online
version of this article at www.rcpjournals.org/clinmedicine:

S1 - Cognitive screens delivered via the paper clerking pro forma
and via the electronic patient record.

S2 — Sample calculation to illustrate how inclusion of a delirium
code may change the tariff received by a hospital for a given
patient episode.
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