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Background
• Public reporting of outcomes of individual consultant surgeons was
introduced in England in 2013
• Outcomes mostly limited to mortality
• Aim is to stimulate improvement in quality of care among those
found to be ‘worse than expected’
• However, three main limitations in the current use of mortality data
for compare outcomes between consultants

Background
• Firstly, mortality is a rare outcome
– 90 day mortality following hip replacement was 0.3% in 2011 and for knee
replacements averaged 0.4% between 2003 and 2013

• Secondly, no account is taken of differences in outcomes between
hospitals when comparing surgeons
• Thirdly, post-operative mortality is an indicator of safety and
provides no indication of how effective surgery is at improving
patients’ health status and health-related quality of life
• Our aim was to explore the use of PROMs as an indicator of
consultants’ outcomes in three elective surgical procedure (hip
replacement, knee replacement, hernia repair)

Methods
• Data from the National PROMs Programme for elective surgery in England
• All patients undergoing one of three elective procedures (hip replacement,
knee replacement, groin hernia repair) between April 2009 and March 2012
invited to complete pre-operative PROMs
• Follow-up PROMs questionnaires mailed 3 (hernia) or 6 (hip and knee
replacement) months after surgery
• Completed questionnaires linked to Hospital Episode Statistics for
information on each patient’s consultant and the hospital where the
operation was performed

• Effectiveness assessed using disease-specific (Oxford Hip Score, Oxford
Knee Score) and generic (EQ-5D) PROMs

Data
• Limited analysis to (i) NHS providers and treatment centres (hospitals) with
PROMs data on 40 or more patients in the period 2009-2012 for each
procedure and (ii) consultants with at least 10 patients in the same period

• Data on patients’ age, sex, socio-economic status, self-reported
comorbidities, previous surgery, and relevant pre-operative PROMs score
used for adjusted analyses
• Data on around 1000 consultants for each procedure
Hip replacement
(n)

Knee replacement
(n)

Hernia repair
(n)

Hospitals

183

188

197

Consultants

948

1130

974

65 465

68 107

38 965

Patients

Analysis
• Used case-mix adjusted multivariable linear regression to compare
outcomes between consultants
• Three models used for each PROM/procedure:
– Fixed effects model to compare outcomes between consultants
– Random effects (two level) model to compare outcomes between consultants
– Multilevel random effects model (three levels: hospital/consultant/patient) that
allows for variation in outcome between consultants and between hospitals

• Identified the number and proportion of consultants more than +/- 2
standard deviations from the average for each procedure and PROM

• Used RunMLWin in Stata to perform analyses

Hip replacement
Number (%) of consultants with case-mix adjusted mean outcomes
more than two SDs different from average
PROM

Better than
expected

As expected

Worse than
expected

Fixed effects

53 (5.6%)

820 (86.5%)

75 (7.9%)

Random effects

52 (5.5%)

856 (90.3%)

40 (4.2%)

Multilevel random effects

7 (0.7%)

926 (97.7%)

15 (1.6%)

Fixed effects

50 (5.3%)

848 (89.4%)

50 (5.3%)

Random effects

34 (3.6%)

900 (94.9%)

14 (1.5%)

Multilevel random effects

5 (0.5%)

940 (99.2%)

3 (0.3%)

Oxford Hip Score

EQ-5D

Knee replacement
Number (%) of consultants with case-mix adjusted mean outcomes
more than two SDs different from average
PROM

Better than
expected

As expected

Worse than
expected

Fixed effects

47 (4.2%)

1024 (90.6%)

59 (5.2%)

Random effects

31 (2.7%)

1071 (94.8%)

28 (2.5%)

Multilevel random effects

10 (0.9%)

1115 (98.7%)

5 (0.4%)

Fixed effects

35 (3.1%)

1055 (93.4%)

40 (3.5%)

Random effects

11 (1.0%)

1112 (98.4%)

7 (0.6%)

Multilevel random effects

2 (0.2%)

1126 (99.6%)

2 (0.2%)

Oxford Knee Score

EQ-5D

Hernia repair
Number (%) of consultants with case-mix adjusted mean outcomes
more than two SDs different from average
PROM

Better than
expected

As expected

Worse than
expected

Fixed effects

4 (0.4%)

944 (96.9%)

26 (2.7%)

Random effects

0 (0.0%)

974 (100%)

0 (0.0%)

Multilevel random effects

0 (0.0%)

974 (100%)

0 (0.0%)

EQ-5D

Hip replacement: example
of three hospitals

Hip replacement: example
of three hospitals

Hip replacement: example
of three hospitals

Discussion
• As expected, fixed effects models more sensitive for detecting
‘outliers’ but lack the specificity of random effects models
• Multilevel (three level) approach offers a way to distinguish between
consultants and hospitals contributions to differences in patients’
outcomes
• Almost all residual variation in the multilevel models was at the
patient level
• Limitations to consider: missing data (non-NHS providers; low
volume hospitals and consultants; patients), case-mix adjustment,
cross-classification, attribution of variation, and responsible
consultant.

Conclusions
• PROMs offer a more appropriate and sensitive method for
comparing consultants’ outcomes
• The influence of variation in outcomes between hospitals should be
considered when comparing outcomes between consultants
• Improvements more likely to be achieved by shifting overall
distribution rather than focusing on reducing variation between
consultants
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