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Constructing
systematic reviews
and quality
assessment

Systematic review
1
Healthcare Question
about diagnosis, screening, prevention, and

therapy

Population, Intervention and Comparison

Study 1 Study2_| |_Study3

! Study 5

Outcome 2 Outcome 3

Outcome 1

Generate an estimate of effect for each outcome

Rate the quality of evidence for each outcome, across
studies

If necessary, reduce the rating for REASONS such as risk of
bias, imprecision, inconsistency of results, indirectness of
evidence, and publication bias

Final rating of evidence quality for each outcome:
HIGH, MODERATE, LOW or VERY LOW

Guideline development

Our goal:

Assume we're given a piece
of evidence from a
systematic review, predict its
quality

’

—
Dataset + Tasks + Models with

heterogeneous inputs

(structured and non-structured)
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Constructing
systematic reviews
and quality
assessment

Systematic review

therapy

Study 1 Study2_| |_Study3

Healthcare Question
about diagnosis, screening, prevention, and

Population, Intervention and Comparison

|_Study 5

Outcome 1 Outcome 2

Outcome 3

Related & existing work:

° '\/:r' °
I,\l RobotReviewer

Given an article abstract/txt,
assess its risk of bias

Assess the risk of bias per study

random sequence generation,
allocation concealment,
blinding of participants & personnel,
blinding of outcome assessment

Final rating:
LOW, HIGH/UNCLEAR
+ rationale




Predictive performance
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Uncertainty-calibrated classifiers

... are reliable because they know what they don’t know

if a system classifies 100
instances as y with probability
0.7, approximately 70 of them

should indeed be y

But modern neural networks are notorious for over-confidence



Reliability analysis of quality assessment models

EvidenceGRADET (imprecision)
09" Expected calibration error: 0.08
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Can we improve the reliability through calibration correction?

relative freq. of positive class
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relative freq. of positive class

Reliability analysis of quality assessment models
with calibration correction

. With re-calibration (temperature scaling): 0.03

EvidenceGRADET (imprecision) — | With re-calibration (label smoothing) : 0.03
U9 Expected calibration error: 0.08
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With re-calibration (temperature scaling):
0.05, 0.07 (SVM-only)
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Selective classification

Assume the ability to decide which predictions should be trusted (kept) and which not

reduce the coverage to reduce the risk of error
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[ Is this a reliable indicator for data sub-groups (medical specialties)? ]
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Selective classification
on average vs. three medical specialties with worst performance

risk of bias
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Disparity in availability of high/moderate-quality evidence

topic

Neonatal care-

Lungs & airways-

Kidney disease -

Cancer-

Heart & circulation -

Pregnancy & childbirth -

Effective practice & health systems-
Neurology -

Rheumatology -

Infectious disease -

Mental health -

Developmental, psychosocial & learning problems -
Pain & anaesthesia-

Skin disorders -

Child health -

Blood disorders -

Tobacco, drugs & alcohol-
Consumer & communication strategies -
Complementary & alternative medicine -
Gynaecology -

Genetic disorders -
Gastroenterology & hepatology -
Ear, nose & throat-

Insurance medicine -

Urology -

Allergy & intolerance -
Orthopaedics & trauma-

Public health -

Eyes & vision-

Endocrine & metabolic-

Dentistry & oral health-

Health & safety at work-

Wounds -
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Conclusion

e Reliability of quality assessment models
e Re-calibration
e Selective classification for practical use

e Disparity across medical specialties



