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Introduction 
 

Information Services Division has produced quarterly Hospital Standardised Mortality 
Ratios for all Scottish hospitals participating in the Scottish Patient Safety Programme 
since December 2009. The original aim of the Scottish Patient Safety Programme was to 
reduce hospital mortality by 15% by December 2012 subsequently extended to a 20% 
reduction by December 2015. Following this the opportunity was taken to update the 
methodology used to produce the Scottish Hospital Standardised Mortality Ratio and re-
base it. The new aim of the Scottish Patient Safety Programme is to reduce hospital 
mortality by a further 10% by December 2018. 
 
HSMRs published from August 2016 onwards cannot be compared to previous 
releases using a different baseline period.  
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Dashboard 
The dashboard is grouped into three sections. Each one corresponds to a particular area 
of reporting around HSMR. All data represented in this dashboard comes from the ISD 
Scotland (SMR01) linked data set. This source reflects completeness of SMR01 
submissions to ISD for individual hospitals. 
 

Home page 

The Home page includes the navigation menu allowing the user to view specific HSMR 
data and charts.   
 
This includes: 

 HSMR & Crude Rate Data: includes trends by Health Board and Hospital, including 
regression line and latest percentage reduction. 

 Funnel Plot: includes the latest funnel plot, allowing comparisons to be made 
between each hospital and the average for Scotland. 

 Run Charts & Control Charts: includes Statistical Process Control charts for HSMR, 
Crude Observed and Crude Predicted Mortality Rates by Hospital 

 

HSMR page 

 

The overview page consists of the latest HSMR time series and quarterly data. The blue 
boxes immediately above the chart show the current quarter, crude mortality rate, HSMR 
and percentage change since Jan-Mar 2014. 
 

 
 
 
 
 
 
 
 
 
 
 
There are four different trend charts available on this page: 

HSMR 

There are two series in the chart. Depicted in blue is the HSMR for the selected hospital. 
Depicted in black is the HSMR for Scotland.  

HSMR with regression line 

There are two series in the chart. Depicted in blue is the regression line for HSMR for the 
selected hospital. Depicted in black is the HSMR for the selected hospital. The regression 
line starts from Jan-Mar 2014 (the first quarter after the baseline period) to the current 
quarter. A regression line is used to smooth out seasonal variations in HSMR in order to 
monitor long term change.  

Functionality: 
Use the drop down menus to select a Health Board, the Hospital drop down will then 
update to include only those hospitals within the selected Health Board. Once a hospital 
has been selected the chart and table below it will update.  
 
On the chart, hover the mouse over a data point to display the quarter and the exact 
value of that point. 
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Number of observed and predicted deaths 

There are two series in the chart. Depicted in blue is the observed number of deaths per 
quarter for the selected hospital. Depicted in black is the predicted number of deaths per 
quarter for the selected hospital. Note that Scotland can also be selected from the ‘Select 
Hospital’ drop-down menu. 

Crude rate 

There are two series in the chart. Depicted in blue is the HSMR for the selected hospital. 
Depicted in black is the HSMR for Scotland.  
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Funnel Plot page 

This page contains the latest Funnel Plot to aid the review process of HSMR. There is 
further information about interpreting this chart in Appendix 1. 
 
 
 
 
 
 
 
 
 
 
 
The funnel plot represents the Scotland wide picture for a single quarter.  
 
Predicted deaths are plotted along the horizontal axis and HSMR is plotted along the 
vertical axis. Each hospital is represented by a dot. Note that the dots representing the 
hospitals within the selected Health Board are enlarged. Hovering over each dot will 
display the hospital name and the data that corresponds to that hospital. 
 
There are five lines to aid interpretation. The central blue line represents the average 
(mean) HSMR value across all hospitals. The curved orange lines directly above and 
below the average line are placed at two standard deviations away from the average. 
These are the warning limits. The red curved lines above and below the warning limits are 
the control limits and are placed at three standard deviations away from the average. 
 

  

Functionality: 
Use the drop down menus to select a Health Board. This will highlight the hospitals 
within that Board on the chart by enlarging the relevant bubbles. The table below the 
chart will also update showing the latest HSMR for the hospitals within that Health 
Board. 
 
On the chart, hover the mouse over a data point to display the quarter and the exact 
value of that point. 
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Run & Control Charts page 

 
This page contains two types of Statistical process Control Chart (SPC), namely Run and 
Control charts, developed to aid the review process of HSMR. There is further information 
about interpreting these charts in Appendix 1. 
 
 
 
 
 
 
 
 

Control Chart 

Variation in HSMR is normal and expected. However, some values may seem extreme 
enough to justify further investigation. The control chart is designed to help viewers be 
more objective when distinguishing normal random variation from ‘extreme’ or ‘out of 
control variation’.  
 
Depicted in blue is the selected measure (e.g.HSMR) for the selected hospital. The 
central black line represents the average (mean) value. The grey lines directly above and 
below the average line are the upper and lower control limits. 
 
Note that the mean and control limits for each hospital are calculated from all data points 
from Jan-Mar 2011 to the latest publication quarter. Hence these lines will change position 
slightly each quarter. 
 
To aid interpretation, where special cause variation exists, this has been highlighted on the 
chart i.e.  

 Observations representing a Shift of eight or more consecutive observations, either 
above or below the centreline, are highlighted with a blue circle. 

 Trends of six or more successive observations, either increasing or decreasing are 
highlighted in black. 

 Outliers or observations above the upper control limit are highlighted with a red 
circle. 

Run Chart 

While it is possible to identify trends in data by eye, it is important to ensure that any 
decisions with regards to trends have an objective foundation. The run chart has been 
designed with this in mind.  
 
Depicted in blue is the measure (e.g. HSMR) for the selected hospital. The first black line 
represents the median HSMR of the first 12 quarters (i.e. the baseline period January 
2011 to December 2013). This black line is called the first baseline1.  
 
To aid interpretation, where special cause variation exists, this has been highlighted on the 
chart i.e.  

 Observations representing a Shift of six or more consecutive observations either all 
above or below the centreline, which fall after the first 12 points of the baseline are 
highlighted with a blue circle. 

                                                 
1
All baselines are extended in grey to the current quarter for clarity. 

Functionality: 
Use the drop down menus at the top of the page to select a hospital and measure. 
There are three measures: 

 HSMR 

 Observed deaths per 100 admissions (%) 

 Predicted deaths per 100 admissions (%) 
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Observations on the centreline do not count towards nor break a shift. 

 If a shift consists of nine or more points, a new baseline is created. This second 
baseline now represents the median measure of the first eight points of the shift. If 
another shift of nine or more points is observed relative to the second baseline a 
third baseline is created; and so on.  

 Trends of five or more successive observations, either increasing or decreasing are 
highlighted in black. 
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Appendix 1: Statistical Process Control Charts 

Statistical Process Control (SPC) techniques, when applied to measurement data, can be 
used to highlight areas that would benefit from further investigation. These techniques 
enable the user to identify variation within their process. Understanding this variation is the 
first step towards quality improvement.  
 
There are many different SPC techniques that can be applied to data. The simplest SPC 
techniques to implement are the run and control charts. The purpose of these techniques 
is to identify when the process is displaying unusual behaviour.  
 

Funnel Chart  
 
SPC Chart for cross-sectional data at a particular point in time. The rate of the process 

(e.g. mortality rate, survival rate etc) is plotted on the vertical axis and the denominator 

(i.e. population, number of admissions etc) is plotted on the horizontal axis. The centreline 

is calculated by the mean. Generally, only control limits are calculated, as the rule for 

warning limits does not apply to cross-sectional data.  

The rules for identifying special cause variation in a static process are very simple and are 

identified purely by an observation falling out with the control limits.  

Funnel Chart Rule  

If one of the observations does fall outwith the control limits, it is said to exhibit ‘special 

cause variation’, and is often worth investigating that particular process more fully with a 

control chart over time (i.e. dynamic process).  

 Variations may reflect a number of factors, such as characteristics of the patients being 

cared for (case-mix), the quality of clinical care, errors in the data submitted by hospitals or 

even variation by chance. A single apparently high value of the HSMR is not sufficient 

evidence on which to conclude that a poor quality or unsafe service is being 

provided. This is why it is important not to focus solely on ‘outliers’ when making reliable 

judgements about the quality of patient care.   

Control Chart  

A time ordered sequence of data, with a centreline calculated by the mean. Control charts 

bring the addition of control limits (and warning limits – optional). A control chart enables 

the monitoring of the process level and identification of the type of variation in the process 

over time with additional rules associated with the control (and warning) limits.  

The same rules for identifying special cause variation in run charts also apply to control 

charts, with the addition of two extra rules.  

Control Chart Rules  

Additional rules for identifying Special Cause Variation  

 Control Limits: If there is one or more observation outwith the control limits.  

 Warning Limits: If there are two successive observations outwith the same 

warning limits.  
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The setting of control limits and warning limits are an attempt to balance the risk of 

committing two possible types of error:  

• Type I – False positives  

• Type II – False negatives  

Run Chart  

A time ordered sequence of data, with a centreline drawn horizontally through the chart. A 

run chart enables the monitoring of the process level and identification of the type of 

variation in the process over time.  

The following definitions are useful before proceeding onto the rules for detecting special 

variation within run charts and later, control charts.  

 Useful Observations: Those observations that do not fall directly on the centreline 

are known as ‘useful observations’. The number of useful observations in a sample 

is equal to the total number of observations minus the number of observations 

falling on the centreline.  

 Run: A sequence of one or more consecutive useful observations on the same side 

of the centreline. The observations falling directly on the centreline can be ignored.  

 Trend: A sequence of successive increases or decreases in your observations is 

known as a ‘trend’. An observation that falls directly on the centreline, or is the 

same as the preceding value is not counted.  

Run Chart Rules  

Identifying Special Cause Variation  

 Number of Runs: If there are too few or too many runs in the process. (N.B. for 30 

observations, approx 11 would be too few and 21 would be too many).  

 Shift: If the number of successive useful observations, falling on the same side of 

the centreline is too long i.e greater than 6 (With 20 plus data points, a run of 8 or 

more may be considered too long).  

 Trend: If the number of successive useful observations, either increasing or 

decreasing, is greater than 5.  

 Zig-Zag: If the number of useful observations, decreasing and increasing 

alternately (creating a zig-zag pattern), is greater than 14.  

 Wildly different: If a useful observation is deemed as wildly different from the other 

observations. This rule is subjective and is easier to identify when interpreting 

control charts.  

 Cyclical Pattern: If a regular pattern is occurring over time – for example a 

seasonality effect.  

 


