NVR Data Analysis Methodology and Presentation of Results in Reports

Background

The National Vascular Registry (NVR) was established to measure the quality and outcomes of care
for adult patients who undergo major vascular procedures in NHS hospitals, and to support vascular
services to improve the quality of care for these patients.

NVR reports publish information on emergency and elective procedures for the following patient

groups:

1. patients with peripheral arterial disease (PAD) who undergo either (a) lower limb
angioplasty/stent, (b) lower limb bypass surgery, or (c) lower limb amputation

2. patients who have a repair procedure for abdominal aortic aneurysm (AAA)

3. patients who undergo carotid endarterectomy or carotid stenting.

The scope of the NVR extends only to patients who underwent a procedure. The NVR does not
collect the details of patients who were admitted to hospital with a vascular condition (e.g. a
ruptured AAA) but did not undergo an operation.

Data Analysis

Data is extracted from the NVR IT system a few months after the date of the latest procedure to be
included in the analysis. This was to enable NHS hospitals to enter follow-up information about the
patients having these vascular interventions, and to provide a period in which NHS consultants could
check the completeness and accuracy of their data. Data analysis only includes records on the NVR IT
system that are “locked” by NHS staff (i.e. this mechanism indicates that data entry is complete).

Presentation of Results

Results are typically presented as totals and/or percentages, medians and interquartile ranges (IQR).
Where appropriate, numerators and denominators are given. In a few instances, the percentages do
not add up exactly to 100%, which is typically due to the rounding up or down of the individual
values, or where multiple responses can be recorded.

Where individual NHS trust and Health Board results are given, the denominators are based on the
number of cases for which the question was applicable and answered. The number of cases included
in each analysis may vary depending on the level of information that has been provided by NHS
services and the total number of cases that meet the inclusion criteria for each analysis. Details of
data submissions are given in the NHS trusts tables available on the NVR website.

For clarity of presentation, the terms NHS trust or Trusts are used generically to describe NHS trusts
and Health Boards.

Unless stated otherwise, results are presented for all four UK nations. Where case ascertainment is
mentioned, the number of records in the NVR were compared to the number of procedures
recorded in the administrative hospital databases used in each nation: HES in England, PEDW in
Wales, SMRO1 in Scotland and HIS in Northern Ireland. Case ascertainment rates are shown in
categories in the outcomes section of the VSQIP website.
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Funnel Plots

Funnel plots are used to assess whether there are systematic differences in mortality rates between
NHS organisations. This is a widely used graphical method for comparing the outcomes of hospitals.
In these plots, each dot represents an NHS organisation. The solid horizontal line is the national
average. The vertical axis indicates the outcome, with dots higher up the axis showing NHS trusts
with a higher stroke and/or death rate. The horizontal axis shows NHS trust activity, with dots
further to the right showing the Trusts that perform more operations.

The benefit of funnel plots is that they show whether the outcomes of NHS trusts differ from the
national average by more than would be expected from random fluctuations. Random variation will
always affect outcome information like mortality rates, and its influence is greater among small
samples. This is shown by the funnel-shaped dotted lines. These lines define the region within which
we would expect the outcomes of NHS trusts to fall if their outcomes only differed from the national
rate because of random variation.

The inner set of lines are the ‘alert’ lines and the outer set of lines are the ‘alarm line.” For more
information on how the NVR uses these, please read our Qutlier Policy.

The postoperative mortality rates for each NHS vascular unit are adjusted to take into account
differences in the case mix of patients treated at each organisation. The risk-adjusted rates were
derived using multivariable logistic models. These models estimate the likelihood of postoperative
death for each individual having a procedure, and these probabilities were then summed to calculate
the predicted number of events for each NHS trust.

NHS Organisation Plots

NHS Organisation plots are used to show the comparison of NHS trusts. In some of these plots the
median time is represented by a black dot. The interquartile ranges (IQRs) are shown by horizontal
green lines. Any horizontal lines in red indicate that the upper quartile is beyond the upper limit of
the x axis of the graph (usually as a result of a small volume of procedures).

In other plots, the dot represents a percentage and the horizontal lines show the 95% confidence
intervals.

The vertical red line on the graphs represents the current national average or the national target.
Box Plots

In some chapters, the change in distribution of patient waiting times by month is shown using a
graph that uses a sequence of box plots. Each box plot summarises five points in the distribution.
The bottom and top lines of the blue rectangles indicate the lower (Q1) and upper quartiles (Q3).
The horizontal line inside the rectangle represents the median time. The lower and upper whiskers
show the minimum or maximum values (or the distance that is 1.5 times the inter-quartile range (Q3
- Q1) if this is closer to the median).
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https://www.vsqip.org.uk/resource/nvr-outlier/

