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This section shows indicators for hip and knee joint 
replacement procedures by Trust, Local Health 
Board and unit (hospital). This was first included in 
2012 and is part of the Government’s transparency 
agenda. It is based on procedures carried out during 
the 2017 calendar year and submitted to the NJR by  
28 February 2018. 

Note: Part Four information (excluding outlier analysis) 
is based on the actual operation date (1 January 
2017 to 31 December 2017) whereas data in 
Part One is based on the date the procedure was 
submitted (1 April 2017 to 31 March 2018).



Part 4
4.2  Unit 
outlier analysis 
methodology
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Unit outlier analysis covers all primary procedures 
performed from 1 April 2003 to 1 March 2018. 

The outlier analyses make use of funnel plots from 
statistical process control methodology. These aim to 
distinguish normal variation between units (which is to 
be expected) from unusual differences (termed ‘special 
cause’ variation), which may indicate the need for further 
investigation. Funnel plots enable units of different sizes 
to be compared; performance indicators based on 
smaller numbers of patients will have greater variability 
and this in turn is reflected by wider control limits. 

Summary of the methodology for unit revision rates: 

•	The standardised revision ratio (SRR) is plotted against 
the number of expected revisions. The SRR is the total 
number of revisions divided by the number of expected 
revisions for that unit’s caseload in respect of the age 
group, gender and the diagnosis of the patients. If the 
SRR is 1, the number of revisions is compatible with 
the number expected for that unit 

•	Control limits for funnel plots are normally set at 
95% and 99.8% (approximates to 2 or 3 standard 
deviations). Our normal six-monthly review process 
focuses on those above the upper limit of the latter. 
One might expect, however, that one in 500 would 
be outside the 99.8% limits (above or below) just by 
chance. In the following table we have highlighted in 
red (1) units above the upper of the 99.8% control 
limits. Previously we have reported on those units 
above the 99.99% control limits but this has been 
removed from this year’s report 

Summary of the methodology for unit 90-day  
mortality rates: 

•	The standardised mortality ratio (SMR) is plotted 
against the number of expected deaths. The SMR 
is the number of actual deaths within 90 days of 
primary joint replacement divided by the number 
of expected deaths in this period. The number of 
expected deaths has been calculated after adjustment 
for patient characteristics (age, gender and ASA grade 
of patients). Analysis for hips has excluded operations 
undertaken for trauma, failed hemi-arthroplasty and, 
since November 2014 (when recording of this began), 
hips implanted for metastatic cancer 

•	Control limits are as for revisions 

Any units identified as potential outliers in Part Four 
have been notified. All units are provided with an Annual 
Clinical Report and additionally have access to an  
online NJR Management Feedback system which is 
updated annually. 

In earlier Annual Reports, the NJR have reported outlying 
hospitals based on all cases submitted to the NJR since 
April 2003. To reflect changes in hospital practices and 
component use, the NJR now also reports outlying 
hospitals based on only the last five years of primary 
operation data. This five-year cut of data excludes the 
majority of withdrawn outlier implants and metal on metal 
total hip replacements from analysis, and thus better 
represents contemporary practice.

Please note for the data in following table:

Compliance, Consent and Linkability are: 

	 Red if lower than 80% 

	 Amber if equal to or greater than 80% and lower than 95% 

	 Green if 95% or more 

•	Linkability for some hospitals will be lower than expected if they have private patients from outside England and Wales 

•	Part Four data covers procedures carried out between 1 January 2017 and 31 December 2017 

Outlier analyses are: 

	 Red if units are above the upper of the 99.8% control limits (approximates to 3 standard deviations (SDs)) 

The table uses the following footnotes: 
1	 Compliance (NHS Trust/Local Health Board Only) - the percentage of cases submitted to the NJR compared to HES/PEDW. 
2	 Consent Rate - percentage of cases submitted to the NJR with patient consent confirmed. 
3	 Linkability - the proportion of records which include a valid patient’s NHS number compared with the number of procedures recorded on the NJR. 
4	 Outliers with respect to 90-day mortality following primary operations performed from 2013 onwards. Units above the upper of the 99.8% control limits 

(approx 3 SDs) are flagged in red (1). 
5	 Outliers with respect to revisions (at any time) following primary operations performed from 2003 onwards [from 1 April 2003 to 1 March 2018 inclusive]. 

Units above the upper of the 99.8% control limits (approx 3 SDs) are flagged in red (1). 
6	 Outliers with respect to revisions (at any time) following primary operations performed from 2013 onwards [from 1 March 2013 to 1 March 2018 inclusive]. 

Units above the upper of the 99.8% control limits (approx 3 SDs) are flagged in red (1). 
7	 Data for hospitals are excluded as there is no tracing service for units in Northern Ireland. 
8	 Compliance figures were unavailable.
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