N
N

N

HAL

open science

Sensitivity x PPV is a recognized test called the clinical
utility index (CUI+)
Alex J. Mitchell

» To cite this version:

Alex J. Mitchell. Sensitivity x PPV is a recognized test called the clinical utility index (CUI+).
European Journal of Epidemiology, 2011, 26 (3), pp.251-252. 10.1007/s10654-011-9561-x .

00682420

HAL Id: hal-00682420
https://hal.science/hal-00682420
Submitted on 26 Mar 2012

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

hal-


https://hal.science/hal-00682420
https://hal.archives-ouvertes.fr

Dear Sir

I was pleased to see the article by Ostergaard et al published in EJE (2010; 25:151-154). Few psychiatrists have
taken an interest in the statistics of screening but it is clearly an important area for all clinicians interested in
diagnostic tests. However, I was surprised that the authors propose to label the product of sensitivity and positive
predictive value (se x PPV) “screening marker index” when I developed and named this test over four years
previously. Our group and other independent researchers have extensively cited this test with its original name, the
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“clinical utility index” (CUI) in at least 10 peer reviewed articles to date.”™" we have also made its validation freely

available online'? and included it in several book chapters.*?

May I use this opportunity to highlight my rationale for developing this test. The authors are correct that the
Youden index has modest clinical value as it simply averages the product of sensitivity and specificity, giving both
equal weight and ignoring the relative importance of false positives or false negatives. I developed the clinical
utility index in 2007 in order to take into account both occurrence and discrimination. Both are important aspects
of test performance for clinicians. Further it is vital to realize that test results can be valuable both when positive
and negative. The product of sensitivity and PPV is only a useful calculation when a positive result of a test is
under scrutiny. A mirror image calculation namely specificity x NPV is recommended when a negative test is under
scrutiny. In the case of a high PPV or high NPV, a correction is needed for occurrence of that test in each
respective population. Take for example the occurrence of all five symptoms from DSM-1V as a “test” for
depression. In those who test positive (that is those who suffer all five symptoms) let us say the PPV is
hypothetically 88% but often actually having all five symptoms is rare (say 28%) in clinical practice. Any test with
a high PPV will be devalued if it occurs rarely in true cases. Clinically relevant rule in accuracy can be considered a
product of the PPV and sensitivity and in this example the CUI+ for all five symptoms is 0.88 x 0.28 = 0.32. Now
consider the calculation needed for ruling-out a diagnosis. For example the absence of the symptom loss of drive
might have a high NPV of 96% but might only be absent (negative) in 70% of non-depressed patients. Thus the
negative clinical utility index (CUI-) would be 0.96 x 0.70 = 0.67. To help with the application of this index I
proposed scores can be converted into qualitative grades as follows: excellent utility >= 0.81, good utility >=0.64
and satisfactory utility >=0.49 and poor utility < 0.49.% These principles apply to any test whether psychological,

symptom based or biological.

I hope these clarifications are useful and that the authors ill respect my original name for this test.

Alex Mitchell

References

1. Mitchell Al. The clinical significance of subjective memory complaints in the diagnosis of mild cognitive

impairment and dementia: a meta-analysis. Int J Geriatr Psychiatry. 2008 Nov;23(11):1191-202.

2. Mitchell AJ. The 3 item anxiety subscale of the Edinburgh Postpartum Depression Scale may detect postnatal
depression as well as the 10 item full scale. Evid Based Ment Health. 2009 May;12(2):44.



3. Mitchell AJ, McGlinchey JB, Young D, Chelminski I, Zimmerman M. Accuracy of specific symptoms in the
diagnosis of major depressive disorder in psychiatric out-patients: data from the MIDAS project.
Psychol Med. 2009 Jul;39(7):1107-16. Epub 2008 Nov 12.

4. Mitchell AJ, Bird V, Rizzo M, Meader N. Diagnostic validity and added value of the Geriatric Depression Scale for
depression in primary care: a meta-analysis of GDS30 and GDS15. ] Affect Disord. 2010 Sep;125(1-3):10-7. Epub
2009 Oct 2.

5. Pentzek M, Wollny A, Wiese B, Jessen F, Haller F, Maier W, Riedel-Heller SG, Angermeyer MC, Bickel H, Mdsch E,
Weyerer S, Werle J, Bachmann C, Zimmermann T, van den Bussche H, Abholz HH, Fuchs A; AgeCoDe Study
Group. Apart from nihilism and stigma: what influences general practitioners' accuracy in identifying incident
dementia? Am J Geriatr Psychiatry. 2009 Nov;17(11):965-75.

6. Mitchell AJ, Meader N, Symonds P. Diagnostic validity of the Hospital Anxiety and Depression Scale (HADS) in
cancer and palliative settings: a meta-analysis. J Affect Disord. 2010 Nov;126(3):335-48. Epub 2010 Mar 5.

7. Mitchell AJ. CSF phosphorylated tau in the diagnosis and prognosis of mild cognitive impairment and
Alzheimer's disease: a meta-analysis of 51 studies. J Neurol Neurosurg Psychiatry. 2009 Sep;80(9):966-75. Epub

2009 May 21.

8. Mitchell AJ. Clinical utility of Glycated haemoglobin Alc for diagnosing diabetes. Reply to BMJ
340:doi:10.1136/bmj.c2249 (Published 17 May 2010)

9. Mitchell AJ, Monge-Argilés JA, Sanchez-Paya J. Do CSF biomarkers help clinicians predict the progression of mild
cognitive impairment to dementia? Pract Neurol. 2010 Aug;10(4):202-7.

10. Mitchell AJ, Hussain N, Grainger L, Symonds P. Identification of patient-reported distress by clinical nurse

specialists in routine oncology practice: a multicentre UK study. Psychooncology. 2010 Aug 4. epub

11. Goncalves et al. Case finding in dementia: comparative utility of three brief instruments in the memory clinic

setting. International Psychogeriatrics: in press 2011

12. http://www.psycho-oncology.info/PG analyse ajmitchell.pdf

13. Mitchell AJ. 5. How Do We Know When a Screening Test is Clinically Useful? In Screening for Depression in
Clinical Practice: An Evidence-Based Guide (Eds) Alex J. Mitchell and James C. Coyne ISBN10: 0195380193 OUP
2009


http://www.psycho-oncology.info/PG_analyse_ajmitchell.pdf

The authors reply:

We thank Dr. Mitchell for his interest in our paper (1), which presents an index completely identical to his original
“clinical utility index” (2,3). When reviewing the literature on medical screening during our work on the “screening
marker index” in the summer of 2009, we unfortunately did not discover the published papers using the index
developed by Dr. Mitchell. We sincerely apologize for this misunderstanding. The index calculated as the product of
sensitivity and positive predictive value shall of course be referred to as the clinical utility index, as defined by Dr.
Mitchell.

The fact that the clinical utility index became of interest to both Dr. Mitchell and us, quite independently, supports

the need for its use (4).

Best regards

Sgren Dinesen @stergaard, Unit for Psychiatric Research, Aalborg Psychiatric Hospital, Aarhus University Hospital,

Aalborg, Denmark.
Peter Thisted Dinesen, Department of Political Science, Aarhus University, Aarhus, Denmark.

Leslie Foldager, Centre for Psychiatric Research, Aarhus University Hospital, Risskov, Denmark and

Bioinformatics Research Centre (BiRC), Aarhus University, Aarhus, Denmark.
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