


Abstract

Background: Computerized decision support systems (DSS) have mainly focused on
improving clinicians' diagnostic accuracy in unusual and challenging casesvetpwsince
diagnostic omission errors may predominantly result from incomplete workup ingouti
clinical practice, the provision of appropriate patient- and context-spesifimders may
result in greater impact on patient safety. In this experimental stunly, @ easy and
difficult simulated cases were used to assess the impact of a novel diaggrosioter
system (ISABEL) on the quality of clinical decisions made by variousegraf clinicians

during acute assessment.

Methods: Subjects of different grades (consultants, registrars, seniordfificess and

medical students), assessed a balanced set of 24 simulated cases wrebdit@l Subjects
recorded their clinical decisions for the cases (differential diagnosisyrigering and

treatment), before and after system consultation. A panel of two pediatricteotsul
independently provided gold standard responses for each case, against which subjiggts’ qua
of decisions was measured. The primary outcome measure was change in the count of
diagnostic errors of omission (DEO). A more sensitive assessment of thm’syishpact

was achieved using specific quality scores; additional consultation tsukimg from DSS

use was also calculated.

Results: 76 subjects (18 consultants, 24 registrars, 19 senior house officers and 1§ student
completed a total of 751 case episodes. The mean count of DEO fell from 5.5 to 5.0 hcross al
subjects (repeated measures ANOVA, p<0.001); no significant interacteosesa with

subject grade. Mean diagnostic quality score increased after system canms(@44; 95%






In the initial performance evaluation, the ISABEL system formed the unite¥antion,

and the quality of its diagnostic suggestions was validated against data dran89fr
hypothetical cases and 100 real patients. Key findings from casesntenredanto the

system in free text by one of the developers. The system included the digrabsis in 95%

of the cases [39]. This design was similar to early evaluations of a numberrahdttelual
diagnostic DSS [40][41][42], as well as a large study assessing the perferman
characteristics of four expert diagnostic systems [43]. Since this athpdstSABEL in

isolation, and did not include users uninvolved in the development of the system, it was vital
to examine DS3npacton decision making by demonstrating in the subsequent step that the
clinician-DSS combination functioned better than either the clinician or gtemyworking

in isolation [44][45]. Evaluation of impact is especially relevant to ISABELpiegood

system performance when tested in isolation, clinicians may not benefiitéranvice either

due to variability associated with user data entry leading to poor resuhs, iaability to
distinguish between diagnostic suggestions due to the lack of ranking [46]. A previous
evaluation of Quick Medical Reference (QMR) assessed a group of clinietakimg a set

of difficult cases, and suggested that the extent of benefit gained bynliffisers varied

with their level of experience [47].

In this study, we aimed to perform an impact evaluation of ISABEL in a quasitegntal

setting in order to quantify the effects of diagnostic advice on the qualitynit decisions

made by various grades of clinicians during acute assessment, usingfeeasy and

difficult simulated cases drawn from all pediatric sub-specialtieslyStesign was based on

an earlier evaluation of the impact of ILIAD and QMR on diagnostic reasoningnmuéated
environment [48]. Our key outcome measure focused on appropriateness of decisions during

diagnostic workup rather than accuracy in identifying the correct diagnosisaliti¢y of









test-ordering and treatment plans both pre- and post-ISABEL consultatiore Eigusvides

a schematic diagram of the complete scoring procedure.

Primary outcome

1. Change in the number of diagnostic errors of omission among subjects.

Secondary outcomes

1. Mean change in subjects’ diagnostic, test-ordering and treatment plap sg@ies.

2. Change in the number of irrelevant diagnoses contained within the diagnostic workup.

3. Proportion of case episodes in which at least one additional ‘important’ diagesists, t
treatment decision was considered by the subjéet DSS consultation.

4. Additional time taken for DSS consultation.

Analysis

Subjects were used as the unit of analysis for the primary outcome measwaa&ch-subject,
the total number of DEOs was counted separately for pre- and post-DSS diagondsiic
plans; only subjects who had completed all assigned cases were includedaicthéagion.
Statistically significant changes in DEO count following DDSS consultatial interaction
with grade was assessed by two-way mixed-model analysis of valgiracie being
between-subjects factor and time being within-subjects factor). Mean nunbECsf was
calculated for each subject grade, and DEOs were additionally analyznediagco level of

case difficulty. Statistical significance was set at a p value of 0.05.

Subjects were used as the unit of analysis for the change in mean quality beores (t
development of quality scores and their validation has been previously described;rhoweve

the scores have never been used as an outcome measure prior to this evaluatidirstin the
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s isabel

www, lpabel,.org, vk Duagnertic Teal Trial:

To obtain accurate results, follow these simple miles

Case mdex: 05

Query 10: 0802

Step 1: read the case

Step 2: select age group

A& T-rmonth old infant 15 seen for imitability, poor Feedeng snd
vamiting with high termperatuce for the pravious 2 days. Thars i1
no ragh and no disnhess. Thare it no sigrificant pazt Rigtere.
Examinstion revesls an oritable infant with & temparature of 39 £
A& wunny nose i obvious, The throat i nflamed, Tympanic
marnbrares sra red and inflared. Chest exarmination is nosmal.
Thare is ns hapstedplansmagsly.

l infant (28 days - 1year) |«

Step 3: summanse the chnical featuras

irritable

poor Ieeding
nigh Iever
CURnY nose
inflamed Throat

Step 4: my differential diagnosis Step 5: 1 have ordered these Step 6: my
i investigations treatment/management plan is
sepeis the admie
URTI srp mepric scresn
B

Figure 1

step 7: submit (&)



Figure 3

A 6-week old infant is admitted with a week’s history of poor feeding. Whereas previously the
infant had been growing along the 25th centile, he has now fallen below the 10th centile. In the
past week, his parents also think he is breathing quite quickly. He has a cough and is vomiting

most feeds.

On examination, he is tachypnoeic, has moderate respiratory distress, and a cough. A grade 3
murmur is heard all over his precordium. He also has a 3 cm liver palpable.

Initial lab results show Haemoglobin 9 g/dL, White cell count 12.4 x 10%/pL, Platelets 180 x
10%pL.

*This case was assigned to Cardiology and case level 2 by both investigators

failure to thrive, growth below 10th centile, previous growth on 25th centile,
User A . . . .
tachypnoeic, moderate respiratory distress, cough, precordial grade 3 murmur,
palpable liver 3cm, neutrophilia, thrombocytophilia
User B poor feeding for 1/52, FTT, DIB + COUGH + vomiting, HEART MURMUR, liver
palpable
User C . . . .
Weight loss, cough, vomiting, respiratory distress, heart murmur, hepatomegaly
User D poor feeding, failure to thrive, tachypnoeic, cough, vomiting, respiratory distress,
heart murmur, large liver, anaemia
User E . . .
poor feeding, wt loss, tafchypneic, cardiac murmur

‘Most likely diagnosis’ ‘Clinically important’ diagnoses (panel)

Ventricular septal defect Ventricular septal defect (or other congenital
heart disease with left to right shunt)

Nasopharyngitis (or Bronchiolitis)
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