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Abstract
Objective  To provide a description of the Imperial 
College Mortality Surveillance System and subsequent 
investigations by the Care Quality Commission (CQC) 
in National Health Service (NHS) hospitals receiving 
mortality alerts.
Background  The mortality surveillance system has 
generated monthly mortality alerts since 2007, on 122 
individual diagnosis and surgical procedure groups, using 
routinely collected hospital administrative data for all 
English acute NHS hospital trusts. The CQC, the English 
national regulator, is notified of each alert. This study 
describes the findings of CQC investigations of alerting 
trusts.
Methods  We carried out (1) a descriptive analysis 
of alerts (2007–2016) and (2) an audit of CQC 
investigations in a subset of alerts (2011–2013).
Results  Between April 2007 and October 2016, 860 
alerts were generated and 76% (654 alerts) were sent to 
trusts. Alert volumes varied over time (range: 40–101). 
Septicaemia (except in labour) was the most commonly 
alerting group (11.5% alerts sent). We reviewed CQC 
communications in a subset of 204 alerts from 96 trusts. 
The CQC investigated 75% (154/204) of alerts. In 90% 
of these pursued alerts, trusts returned evidence of local 
case note reviews (140/154). These reviews found areas 
of care that could be improved in 69% (106/154) of 
alerts. In 25% (38/154) trusts considered that identified 
failings in care could have impacted on patient outcomes. 
The CQC investigations resulted in full trust action plans 
in 77% (118/154) of all pursued alerts.
Conclusion  The mortality surveillance system has 
generated a large number of alerts since 2007. Quality 
of care problems were found in 69% of alerts with 
CQC investigations, and one in four trusts reported that 
failings in care may have an impact on patient outcomes. 
Identifying whether mortality alerts are the most efficient 
means to highlight areas of substandard care will require 
further investigation.

Introduction
There is greater emphasis on account-
ability and performance monitoring in 
healthcare, especially in the wake of a 
number of high-profile health service scan-
dals in the UK.1–3 In 2007 the Dr Foster 
Unit at Imperial College began gener-
ating monthly mortality alerts for specific 

diagnosis and procedure groups for 
National Health Service (NHS) hospital 
trusts (all English acute non-specialist 
trusts). The Imperial mortality surveil-
lance system was critical in detecting 
problems at Mid Staffordshire NHS 
Foundation Trust. The resulting Public 
Inquiry recommended that all hospital 
trusts should have systems providing real-
time information on mortality, patient 
safety and quality of care.3

Monitoring mortality is now an inte-
gral part of healthcare. Many healthcare 
systems now use routine administra-
tive data to calculate quality indicators, 
including hospital mortality. Examples of 
these are the analytic toolkits, provided 
by commercial companies such as Dr 
Foster (UK), Telstra (Australia) and 3M 
(USA). However, to our knowledge, there 
is no published literature on actions taken 
in response to these toolkits. Case note 
reviews (or databases) have been used for 
some years to monitor outcomes such as 
mortality in various settings4 for specific 
conditions or surgical procedures.5 6

The strength of the Imperial College 
system is its coverage of all acute English 
NHS public hospitals at the diagnosis 
and procedure group level for patients 
admitted for any reason. As a result, the 
alerts may highlight possible failings that 
can be more easily isolated and investi-
gated by hospital trusts than summary 
measures of mortality. The basis for these 
mortality alerts in the Imperial College 
Mortality Surveillance System is a statis-
tical process control chart7 using national 
hospital administrative data, Hospital 
Episodes Statistics (HES).8 The aim is 
to alert trusts when a sustained higher 
than expected mortality rate exceeds 
a threshold set at a 0.1% probability of 
a statistical false alarm in the preceding 
12 months.9 10 Each alert is reviewed 
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individually to decide whether to notify the trust; 
alerts are based on recent activity within the trust 
of a specific condition and therefore may be easier 
to investigate than summary (overall) measures of 
mortality such as the hospital standardised mortality 
ratio. Alerts are not sent to trusts if (1) they represent 
small numbers of deaths (expected <5) or (2) they 
are repeat signals for which the trust has already been 
alerted to within the previous 9 months. Alerts for 
some procedure and diagnostic groups have been with-
held in response to hospitals raising concerns about 
the reliability of the coding (eg, percutaneous translu-
minal coronary angioplasty). Imperial College notifies 
the chief executive of the alerting trust by letter. An 
example letter is shown in online supplementary file 
1. The content details the rationale for sending the 
letter and presents the statistical process control chart 
and statistics for the preceding 12 months (number 
of admissions, deaths, expected deaths, relative risk, 
c-statistic and the probability of the alert occurring 
by chance). Imperial College sends copies of all the 
alerts (including those not sent to trusts) to the Care 
Quality Commission (CQC). The CQC’s purpose is to 
monitor, inspect and regulate services within the NHS 
trusts and to encourage services to improve. It uses the 
Imperial College Mortality Surveillance System as part 
of its ongoing monitoring of trusts’ performance. The 
CQC may write to a trust to request an investigation 
and response.11

The mortality surveillance system’s overall purpose 
is to support hospitals in identifying potential quality 
issues in the care they provide. However, this process 
demands significant resources from the CQC, Imperial 
College and the alerting trusts. Uncertainty still exists 
about the sensitivity of systems that use routinely 
collected hospital data and the way in which healthcare 
providers respond to alerts.11 We aimed to carry out a 
descriptive analysis of alerts generated by the Impe-
rial College Unit since 2007 (to 2016), and present 
the outcome of investigations elicited by the CQC 
for a subset of alerts (sent between 2011 and 2013) 
and to assess the impact of the alerts on the hospitals 
concerned.

Methods
Mortality alerts
The Imperial College Mortality Surveillance System 
generates monthly alerts which are specific to a proce-
dure or a diagnosis group. Diagnosis groups are based 
on the Agency for Healthcare Research and Quality’s 
Clinical Classification Software (CCS)12; a list of the 
conditions covered by the system is provided in online 
supplementary file 2. The Dr Foster Unit at Imperial 
holds records of all alerts generated and sent to trusts. 
We created a database of the alert information using 
data extracted from the alert letters. We assembled a 
further database of trusts mergers and closures using 
data supplied by the CQC. We carried out a descriptive 

analysis of all alerts generated from April 2007 to 
October 2016. We investigated alerts by diagnosis or 
procedure group, by year, and for the top 5 alerting 
trusts. We investigated trends using a non-parametric 
test for trend across ordered groups.13

Data collection at CQC
Copies of all the alerts, including those not sent 
to trusts, are sent to the CQC. The CQC has been 
running its own mortality surveillance system using 
the HES.11 On the basis of either system, the CQC can 
open a case by writing to a trust to request a trust-
level investigation and response.11 When the CQC 
receives a response from the trust, a panel of clinicians 
and analysts reviews the information. At this stage the 
CQC may close the case (and request follow-up by 
their regional teams) or request further information. 
The process chart outlining the CQC’s follow-up of 
mortality alerts is shown in figure 1.

We systematically reviewed the documents held by 
the CQC for each mortality alert generated by Impe-
rial College, focusing on a subset of alerts sent between 
2011 and 2013. We chose this period to allow suffi-
cient time for investigations to be completed, and to 
limit the scope of the study to ensure data collection 
was achievable with our resources. One reviewer (SW) 
collected and compiled the CQC data at the CQC 
site to protect the potentially sensitive information 
contained in the documents. We checked the quality 
of the data collected at random to ensure accuracy; for 
example, dates were checked to identify non-sequen-
tial correspondence. We only had access to documen-
tation relating to alerts triggered by Imperial College 
Unit and did not have access to information relating to 
alerts generated by other monitoring systems.

The CQC checked the data that we collected prior 
to releasing the information to us. We developed a data 
collection form in Excel, which we piloted and refined. 
In the pilot phase the data collection comprised up 
to 121 pieces of data per alert; however, these were 
progressively refined to a core of 44 relevant pieces 
of information, collected from 4 document types. The 
documents described in table 1 were the main source of 
information in our study. As letter dates were predomi-
nantly sequential, that is, trust responses should follow 
the CQC data requests, we checked dates regularly to 
identify non-sequential letters.

Where possible, we used the record of the CQC 
panel meeting, the ‘CQC assessment of response’, 
as the source of summary information. We used the 
findings from trust investigations, as summarised 
by the CQC analysts, to classify the trust’s conclu-
sion as to the reasons for the alert. Where the CQC 
analysts noted that trusts had identified deficiencies, 
we included these findings in our data collection. The 
CQC analysts responded in five broad ways: (1) no 
evidence of underlying problems in care; (2) mortality 
alert was due to an unusual casemix; (3) mortality 
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Figure 1  Process chart outlining the Care Quality Commission’s (CQC) follow-up of mortality alerts.

Table 1  Summary of data and documents available at the Care Quality Commission (CQC) relating to mortality alert reviews

Document name Document description Key data items

Analyst report Created by CQC analysts, collates CQC information for the trust and 
recent mortality data.

Decision to pursue or close, and date compiled.

CQC information request Letters sent to trusts from the CQC requesting information. Letter dates.
Trust response Letters received by the CQC from trusts, containing responses to 

information request.
Details of case note reviews and letter dates.

CQC assessment of response Summary document used by the CQC panel that summarises the 
case and the information received from the trust.

Results of case note reviews, action plan status, 
panel recommendations and dates.

alert due to inaccuracies in coding; (4) problems in 
care were evident; and (5) a combination of care 
and coding problems. We therefore classified their 
response as (1) no improvement required; (2) casemix; 
(3) coding; (4) care; and (5) care and coding. Where 
the CQC analysts had not summarised the findings 
from a trust, the reviewer classified the trust response 
using information taken directly from ‘Trust response’ 
documents. For example, if the trust referred to plans 
to improve both care and coding, then we classi-
fied the alert as ‘care and coding’. We analysed the 
recorded frequency of trusts reporting that patient 

outcomes were likely to have been affected by issues 
identified. No sensitive information was stored in the 
final data set.

We reported trust findings across all diagnosis/
procedure groups and also focused on septicaemia 
(except in labour) alerts, a common reason for an alert, 
which, for simplicity, we term sepsis alerts. We defined 
a multiple alert as two or more alerts occurring within 
a trust for the same condition within 12 months of 
each other. We combined these multiple alerts into a 
single event to determine whether multiple alerts were 
more likely to signal problems with quality of care 
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Table 2  Description of sent alerts

Characteristics
Alert count (%), 
n=654

Year
 � 2007* 46 (7.0) 
 � 2008 76 (11.6)
 � 2009 101 (15.4)
 � 2010 60 (9.2)
 � 2011 85 (13.0)
 � 2012 65 (9.9)
 � 2013 57 (8.7)
 � 2014 40 (6.1)
 � 2015 70 (10.7)
 � 2016* 54 (8.3)
Diagnosis or procedure
 � Diagnosis 514 (78.6)
 � Procedure 140 (21.4)
Top 5 diagnoses
 � Septicaemia (except in labour) 75 (11.5)
 � Coronary atherosclerosis and other heart 

disease
32 (4.9)

 � Urinary tract infections 28 (4.3)
 � Fluid and electrolyte disorders 26 (4.0)
 � Acute myocardial infarction 25 (3.8)
Top procedure
 � Coronary artery bypass graft (other) 26 (4.0)
Top 5 most alerting trusts
 � A 20 (3.1)
 � B 15 (2.3)
 � C 13 (2.0)
 � D 13 (2.0)
 � E 12 (1.8)
Number of alerts sent 2007–2016, showing top alerting diagnoses and 
procedures, years and anonymised top alerting trusts.
*Incomplete years.

than single alerts. We tested difference in proportions 
between groups using the χ2 test.

Patient involvement
This paper is part of a larger project evaluating a 
national surveillance system for mortality alerts. 
There were two patient representative members of 
the Scientific Advisory Group who contributed to the 
development of the research question and outcomes 
of this study. There was a consultation with members 
of the public through ​peopleinresearch.​org, and five 
participants attended a focus group which discussed 
mortality alerts and the justification for using personal 
data to generate them.

Results
All alerts
Between April 2007 and October 2016, Imperial 
College generated 860 alerts (all alerts were sent to the 
CQC for reference). Of these 317 alerts (37%) were 
multiple alerts (alerts for the same trust and condition 
within 12 months of each other). Of the alerts, 76% 
(654/860) were sent to 143 trusts and the Department 
of Health; 206 were withheld. The mean number of 
alerts sent each year was 68, with another 22 withheld. 
There was no statistically significant evidence that the 
proportion of alerts sent to trusts had changed over 
the course of the study. Annual volumes of alerts sent 
have varied over time, ranging from 40 to 101 alerts 
(table 2). There also did not appear to be any seasonal 
trends in the number of alerts sent; the average number 
of alerts sent each month was 7. The time between 
cumulative mortality rates exceeding a set threshold 
(generating an alert) and the letter sent to the alerting 
trust ranged from 13 to 22 weeks, with a median of 
15 weeks.

Sepsis was the most commonly alerting CCS group 
with 96 alerts (75 sent), which accounted for 11.5% 
of all alerts sent (table  2). Coronary artery bypass 
graft (CABG) (other) was the most commonly alerting 
procedure (4% of all alerts); ‘Other’ in this case means 
not first-time, isolated CABG.

Twenty out of 154 acute NHS trusts (13%) had never 
received an alert by 2016. Of the 143 notified alerting 
trusts over the study period, 20 (14%) received a single 
alert while 123 (86%) received more than one alert. 
Seventy-one (50%) trusts received more than one alert 
for a single condition over the study period, while 43 
(30%) trusts alerted more than once for a single condi-
tion within 12 months.

Sepsis had the highest proportion of multiple alerts. 
The highest number of alerts sent to a single trust, for 
a single condition, was six alerts for CABG (other).

CQC investigations
We examined a subset of CQC records for 204 alerts 
sent to 96 hospital trusts by Imperial College for alerts 
occurring between 2011 and November 2013.

Alerts are first reviewed by the CQC analysts who 
compile a report using CQC data on the trust. On 
average, the time between an alert letter and the 
analyst’s report was 6 weeks (median). At this stage, 
one in four (50/204) alerts were not pursued by the 
CQC, and these cases were closed. In 154 alerts, the 
CQC asked the trust to investigate the alert.

The information on why the CQC decided to pursue 
or not was limited. In 62% (127/204) of all cases, there 
was no information found on this decision. Of those 
not pursued the most common reason (eight cases) was 
because there was an ‘overlap with other alert’. These 
could be due to a CQC triggered warning or a multiple 
Imperial College alert. There was only a single case 
where the reason for not pursuing was recorded as a 
‘repeat alert’. However, the CQC seemed less likely to 
pursue a case when the trust had previously alerted for 
the same condition within 12 months, compared with 
those that had not, 44% (11/25) vs 79% (143/179) 
(p=0.001).
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Box 1  Examples of areas of care that could be 
improved or other areas that could impact on care, 
highlighted after trust investigations

Examples of areas of care that could be improved.
►► Appropriate escalation of early warning scores.
►► Time to consultant review.
►► Communication between clinical teams.
►► End-of-life discussions with patients and their families.
►► DNACPR decision-making.
►► Use of, and compliance with, care bundles.
►► Timely access to CT scan.
►► Fluid balance monitoring.
►► Delays in assessment and initial treatment.
►► Timely administration of antibiotics.
►► Communication between clinical teams.
►► Weekend medical cover and access to theatres.
►► Advance care planning for patients in care homes.

Examples of other areas that impact on care.
►► Quality of documentation.
►► Recording of comorbidities.
►► Coding accuracy.

On receipt of a trust response, a panel of clinicians 
and analysts reviews the information received. At 
this stage the CQC may close the case (and request 
follow-up by their regional teams) or request further 
information. On average, cases were open with the 
CQC for 23 weeks (median). This is the number of 
weeks between the date on the mortality alert letter 
and the end of the CQC investigation. The longest 
case that we reviewed was 59 weeks, and the shortest 
case was pursued for 9 weeks. In total, 3856 sets of 
patient notes were reviewed as a result of the mortality 
surveillance system between 2011 and 2013.

In 90% (140/154) of investigated cases, trusts 
reported results of a case note review to the CQC. On 
average these reports included details of 24 patients 
(median) per alert (range 5–100). Case note reviews 
focused mostly (85%, 119/140) on the period when 
the alert was generated, although information on 
periods covered in the audit was missing in 12 of these 
cases and audits covered periods that were not during 
the alert period in 9 cases. The median time for inves-
tigations involving case note reviews was 1 year (364 
days) and ranged from 30 to 546 days. Investigations 
at the trusts were not standardised and carried out 
according to local practice.

In their local investigations, hospital trusts found 
areas of care that could be improved for 69% (106/154) 
of the cases pursued by the CQC. Examples of these 
areas of care highlighted by trust investigations are 
shown in box 1.

Comparing sepsis alerts with all other alerts inves-
tigated, a higher proportion of trusts (85%, 16/19) 
(table  3) reported deficiencies in care (p=0.122) 

(the difference was not statistically significant). 
A lower proportion of trusts (52%, 14/27) with 
multiple (combined) alerts reported deficiencies in 
care compared with 75% for a single alert (91/122) 
(p=0.019).

Coding issues were identified in 50% (77/154) of 
cases. A lower proportion of trusts with multiple 
(combined) alerts reported coding issues (33%, 9/27) 
compared with 55% with single alerts (67/122) 
(p=0.042).

Twenty (13%) cases reported that no areas for 
improvement were identified or where casemix 
only was deemed the issue. The proportion of trusts 
reporting ‘casemix’ or ‘no improvement required’ 
was higher in multiple (combined) alerts (22%, 6/27) 
compared with single alerts (10%, 12/122) (p=0.074). 
According to trust reports, deficiencies in care may 
have been related to patient outcomes in 25% (38/154) 
of the investigated alerts.

Action plans acceptable to the CQC were created 
in 64% (98/154) of the cases after the initial investi-
gation and 77% (118/154) by the time the cases were 
closed. Where care was identified as an issue, 85% of 
cases (90/106) had action plans in place, acceptable 
to the CQC by the end of the study period. In 13 of 
the remaining cases, although plans were present, the 
CQC determined that they were incomplete or lacked 
time scales for action. Action plans were created in 
58% (28/48) of those cases where areas of care were 
not cited as needing improvement. In 17 of these cases, 
coding was cited as a key factor for the outcome, while 
for the remaining 11 cases the findings included ‘no 
improvement required’ and casemix.

Discussion
Key findings
From the inception of the Imperial College Mortality 
Surveillance System in October 2016, 860 mortality 
alerts have been generated, of which 76% were sent 
to trusts. The majority of acute NHS trusts in England 
(134/154) have received an alert since the alerting 
system began, and 43 (30%) trusts received more than 
one alert for a single condition within 12 months. In 
a subset of 204 alerts sent to trusts between 2011 and 
2013, 154 (75%) were investigated by the CQC. Of 
these pursued alerts, hospital trusts’ local investigations 
found areas of care that could be improved in 69% of 
all alerts, 84% of sepsis alerts and 52% of multiple 
alerts. Care was considered, by the trusts themselves, 
to potentially have been related to patient outcomes in 
25% of all investigated alerts. The CQC investigations 
resulted in action plans in 77% of all pursued cases.

Findings in relation to other studies
Our study systematically reviewed evidence held 
within a national independent health regulator (CQC), 
covering communications with hospitals relating to a 
mortality surveillance system, resulting in full data 
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Table 3  Care Quality Commission findings of alerts sent 2011–2013 for all diagnosis/procedure groups, single, combined multiple* and 
sepsis

All alerts Multiple index alerts* Sepsis† 

n=154 n=32 n=19

Total Single Combined multiple* Sepsis†

Care 51 (33%) 42 (34%) 9 (33%) 10 (53%)
Care and coding 55 (36%) 49 (40%) 5 (19%) 6 (32%)
Coding only 22 (14%) 18 (15%) 4 (15%) 1 (5%)
Casemix 3 (2%) 1 (1%) 2 (7%) 0 (0%)
No review 3 (2%) 0 (0%) 2 (7%) 0 (0%)
No improvement required 17 (11%) 11 (9%) 4 (15%) 1 (5%)
No cause stated 3 (2%) 1 (1%) 1 (4%) 1 (5%)
Total 154 122 27 19
*Multiple alerts are two or more alerts generated within a year of each other for a trust for the same condition. These alerts were combined and treated 
as one event.
†Septicaemia (except in labour).

capture over a study period. By reviewing the docu-
ments held by the CQC, we have built up a clearer 
understanding of the complexities of the mortality 
surveillance system as an intervention. We also gained 
an insight into some of the consequences of our 
alerts. For example, trusts were usually able to iden-
tify areas for improvement within their care pathways 
and implemented action plans to address these issues. 
Some trusts have independently reported details of 
their responses to mortality alerts, which support our 
findings. For example, Northern Devon Healthcare 
published a mortality report in response to the CQC 
after an Imperial College Mortality Alert in 2015.14 
It investigated all deaths that were identified in the 
mortality alert letter. Each death was scored against 
the Hogan Scale, National Confidential Enquiry into 
Patient Outcome and Death (NCEPOD) and Hogan 
Quality Scale (as requested by the CQC). The audit 
did not identify any ‘preventable’ deaths, but there 
was evidence that the quality of care could have been 
better. The audit also flagged up issues with coding.

Interpretation of findings
This is the first comprehensive analysis of a national 
mortality surveillance system for hospitals. This 
descriptive study was not enough to determine whether 
the surveillance system is effective at identifying poor 
care. An alternative approach, such as random case 
note audits in alerting compared with non-alerting 
hospitals, might provide stronger evidence of whether 
the surveillance system identifies care problems any 
more effectively than other approaches. Structured 
case note reviews of hospital deaths have been used to 
identify cases judged to be preventable with ordinary 
standards of care,15 and found that death was poten-
tially avoidable in around 5% of all inpatient deaths.16 
Although Hogan et al16 found little evidence that these 
‘avoidable’ deaths were associated with measures of 
hospital quality, this could be due to their selection 

of quality indicators, the very narrow definition of 
preventable death or the lack of statistical power in the 
study. Interestingly the researchers did find evidence 
of avoidable deaths in 100% of hospitals sampled, 
which may reflect their more systematic approach to 
case note reviews. A combination of a structured case 
note review and statistical alerts may therefore be a 
helpful tool to systematically identify quality of care 
problems, particularly for assessing the quality of care 
for conditions with high case fatality.17

We found that most trusts (87%) had received an 
alert letter at some point in time between 2007 and 
2016. However, the fact that a trust did not receive 
an alert letter is no guarantee that a trust is without 
quality issues. The threshold for an alert is very high; 
we base our threshold on a false alarm rate of 0.1%, 
which limits the system’s sensitivity, but decreases the 
risk of a false alert.

Strengths and weaknesses
In our review of the CQC communications with trusts, 
decisions on the classifications of findings were carried 
out by a single researcher, but our methodological 
approach to categorising subjective findings will limit 
potential biases. The local trust investigation process 
will, however, be prone to bias. An example of this 
might be hindsight bias. The fact that an alert has been 
triggered will mean that hospital case note reviews 
may be looking for potential issues. In the absence of 
controls, we cannot ascertain whether these issues also 
occur in non-alerting trusts.

Given that Imperial College produces the alerts, 
there is potential for bias in the interpretation of any 
evaluation of the system by Imperial researchers. To 
mitigate this potential bias, the research team included 
two independent researchers from external institu-
tions (AE and CV) and an independent Scientific Advi-
sory Committee to oversee and advise on the conduct 
of the research.
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Our study found that in 25% of the pursued alerts, 
trusts reported that they considered that deficiencies 
in care may have been related to patient outcomes. 
The remaining 75% of trusts did not report such a 
relationship. Although we cannot be certain, it seems 
likely that these trusts did not consider that quality of 
care contributed to their outcomes.

Our study found that action plans were created in 
64% of CQC cases after the initial investigation but 
77% by the time the cases were closed. This suggests 
that the CQC may be more likely to pursue the case 
until an acceptable action plan is created. We are 
unable to determine whether it was our alerts alone 
or CQC’s pursuance of alerts that triggered the 
creation of action plans. We also found action plans 
were created in 58% of cases (28/48) where areas of 
care were not cited as needing improvement. In the 
majority of these cases (17/28), coding was cited as a 
factor and action plans may have focused on improving 
coding. However, there were still some cases (11/28) 
where the case note reviews concluded that outcomes 
were due to the patient casemix, or overall there was 
no improvement required but action plans were still 
created. These could be due to the CQC being notified 
of actions plans which do not directly relate to the case 
under investigation, for example action plans already 
under way or as a result of identified opportunities to 
make improvements to a service.

The creation of action plans to improve care in 
‘outlier’ trusts is highlighted in the CQC annual 
reports.11 18 We noted from this that there was huge 
variation in the case note review standards used by 
the trusts in their responses. For example, some trusts 
reported they considered the findings from their audit 
may have been related to patient outcomes, whereas 
others did not consider this.

Implications for clinicians and policymakers
Over the last 9 years most trusts (87%) have experi-
enced the process of receiving a mortality alert. This 
work enables trust staff to more fully understand the 
meaning of an alert, the process for communicating 
with the CQC and the potential implications for 
care. We have shown the interacting factors within 
the mortality surveillance system and how the CQC 
follows up on alerts, including the length of time taken 
for the process to be completed.

For policymakers this descriptive analysis highlights 
the resources used as part of Imperial College Mortality 
Surveillance System, and will be helpful when assessing 
this and future systems for monitoring patient safety. 
Overall, our research finds that alerts followed up by the 
CQC often result in trusts identifying problems in care 
(69%), indicating value in the system.

Unanswered questions and future research
We hypothesised that if multiple alerts are indicating 
a persistent problem within a hospital, the CQC 

findings would indicate an issue either with quality 
of care or coding. However, we found that hospitals 
were less likely to report care or coding issues if they 
alerted more than once for the same condition within 
12 months. The number of multiple alerts was small 
and the associations were borderline. However, if true, 
further research is required to understand why trusts 
that receive multiple alerts are less likely to unearth 
quality issues. We cannot yet be certain whether the 
mortality alerts are highlighting areas of substandard 
care or whether the process of completing case note 
reviews in response to the CQC requests is simply to 
highlight areas in care that could be improved regard-
less of whether these problems were implicated in the 
mortality alerts. Only an independent comparison of 
case notes in trusts that alert and trusts not alerting in 
specific diagnosis or procedure groups could answer 
this question definitively.

Our study did not establish whether action plans 
were implemented. Previous research has ques-
tioned the value of root cause analysis.19 Our paper, 
however, does not set out to discuss the method of 
investigation used by hospitals, to document the 
changes in patient care within the alerting hospital 
trusts or to measure changes in outcome. The study 
is part of a larger project,20 which does explore alert 
response and outcomes. Elsewhere in our project, the 
response to a mortality alert was considered using 
indepth qualitative interviews with key stakeholders 
within trusts.20 We undertook 11 institutional case 
studies in trusts that alerted for two target conditions: 
sepsis and acute myocardial infarction (AMI). The 
alerts triggered institutional responses across all the 
case study sites. These responses included infrastruc-
ture changes; changes in patient pathways; changes 
in diagnosis of sepsis and AMI; and improvement 
to and training in case note review and coding. Also 
investigated were the subsequent trends in mortality 
after alert notification using interrupted time analysis 
and the relation between mortality alerts and other 
measures of quality.21

Conclusion
The mortality surveillance system has generated a large 
number of alerts since 2007. The most common alert 
was for sepsis, and most trusts have received at least 
one mortality alert since the system began. The letter 
from Imperial College London that accompanies each 
alert suggests a number of possible explanations for 
the findings, including random variation, poor data 
quality or coding problems, and casemix issues. This 
study finds that following receipt of an alert letter, 
local trust investigations find areas of care that could 
be improved in nearly 70% of these investigations. 
Identifying whether mortality alerts are the most effi-
cient means to highlight areas of substandard care will 
require further investigation.

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2018-008364 on 8 O

ctober 2018. D
ow

nloaded from
 

http://qualitysafety.bmj.com/


981Cecil E, et al. BMJ Qual Saf 2018;27:974–981. doi:10.1136/bmjqs-2018-008364

Original research

Acknowledgements  We thank Melissa Williams and Amy 
Lloyd, Analyst Team Leaders at the Care Quality Commission, 
for their support during data collection and for valuable 
feedback while drafting the paper. Also we thank the 
reviewers for their insightful feedback resulting in substantial 
improvements to the paper.The Dr Foster Unit is an academic 
unit in the Department of Primary Care and Public Health, 
within the School of Public Health, Imperial College London. 
The unit receives research funding from the National Institute 
of Health Research and Dr Foster Intelligence, an independent 
health service research organisation (a wholly owned subsidiary 
of Telstra). The Dr Foster Unit at Imperial is affiliated with the 
National Institute of Health Research (NIHR) Imperial Patient 
Safety Translational Research Centre. The NIHR Imperial 
Patient Safety Translational Centre is a partnership between the 
Imperial College Healthcare NHS Trust and Imperial College 
London. The Department of Primary Care & Public Health 
at Imperial College London is grateful for support from the 
NW London NIHR Collaboration for Leadership in Applied 
Health Research & Care (CLAHRC) and the Imperial NIHR 
Biomedical Research Centre.

Contributors  All authors contributed to the conception and 
design of this study. SW carried out data collection at the 
Care Quality Commission. EC carried out the data analysis. 
All authors took part in interpreting the data for this study. 
All authors commented on and helped to revise drafts of this 
paper. All authors have approved the final version.

Funding  This study was funded by the National Institute 
for Health Research, Health Servicesand Delivery Research 
Programme (HS&DR - 12/178/22).

Disclaimer  The views expressed are those of the authors and 
not necessarily those of the NHS, the NIHR or the Department 
of Health and Social Care.

Competing interests  All authors have completed the Unified 
Competing Interest form (available on request from the 
corresponding author), and PPA and AB declare that they 
are partially funded by grants from Dr Foster Intelligence, 
an independent healthcare information company. CV reports 
funding from the Health Foundation for Research and Haelo (a 
commercial innovation and improvement science organisation) 
for consultancy work. EC, SW and AE declare no support 
from any organisation for the submitted work; no financial 
relationships with any organisations that might have an interest 
in the submitted work in the previous 3 years; and no other 
relationships or activities that could appear to have influenced 
the submitted work.

Patient consent  Not required.

Provenance and peer review  Not commissioned; internally 
peer reviewed.

Open access  This is an open access article distributed in 
accordance with the Creative Commons Attribution 4.0 
Unported (CC BY 4.0) license, which permits others to copy, 
redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link 
to the licence is given, and indication of whether changes were 
made. See: http://​creativecommons.​org/​licenses/​by/​4.​0/

References
	 1	 Kennedy I, 2001. Learning from bristol: The report of the 

public inquiry into children’s heart surgery at the bristol royal 
infirmary 1984-1995. Available from: http://​webarchive.​
nationalarchives.​gov.​uk/​20090811143745/​http://​www.​bristol-​
inquiry.​org.​uk/​final_​report/​the_​report.​pdf

	 2	 Aylin P, Best N, Bottle A, et al. Following Shipman: a pilot 
system for monitoring mortality rates in primary care. Lancet 
2003;362:485–91.

	 3	 Francis R, 2013. Report of the Mid Staffordshire NHS 
Foundation Trust Public Inquiry - Executive summary. 
Available from: http://​webarchive.​nationalarchives.​gov.​uk/​

20150407084003/​http://​www.​mids​taff​spub​lici​nquiry.​com/​sites/​
default/​files/​report/​Executive%​20summary.​pdf [accessed 1 Mar 
2017].

	 4	 Pronovost PJ, Miller MR, Dorman T, et al. Developing and 
implementing measures of quality of care in the intensive care 
unit. Curr Opin Crit Care 2001;7:297–303.

	 5	 Spiegelhalter DJ. Surgical audit: statistical lessons from 
nightingale and codman. J R Stat Soc Ser A Stat Soc 
1999;162:45–58.

	 6	 Russell EM, Bruce J, Krukowski ZH. Systematic review 
of the quality of surgical mortality monitoring. Br J Surg 
2003;90:527–32.

	 7	 Steiner SH, Cook RJ, Farewell VT, et al. Monitoring surgical 
performance using risk-adjusted cumulative sum charts. 
Biostatistics 2000;1:441–52.

	 8	 Health and Social Care Information Centre, 2017. Hospital 
episode statistics. Available from: http://www.​hscic.​gov.​uk/​hes 
[accessed 13 Jan 2017].

	 9	 Bottle A, Aylin P. Intelligent information: a national system 
for monitoring clinical performance. Health Serv Res 
2008;43:10–31.

	10	 Bottle A, Aylin P. Predicting the false alarm rate in 
multi-institution mortality monitoring. J Oper Res Soc 
2011;62:1711–8.

	11	 Care Quality Commision, 2014. Annual report and accounts 
2013/14. Available from: https://www.​cqc.​org.​uk/​sites/​default/​
files/​20140708-​cqc-​annual-​report-​web-​final.​pdf [accessed 13 
Jan 2017].

	12	 Agency for Healthcare Research and Quality, 2017. Clinical 
classifications software URL. Available from: http://www.​
ahrq.​gov/​research/​data/​hcup/​icd10usrgd.​html [accessed 13 Jan 
2017].

	13	 Cuzick J. A Wilcoxon-type test for trend. Stat Med 
1985;4:87–90.

	14	 Northern Deveon Healthcare NHS Trust, 2015. Mortality 
review report in response to the CQC regulation 17 
request letter dated 30.09.15. Available from: http://www.​
northdevonhealth.​nhs.​uk/​wp-​content/​uploads/​2015/​11/​Annex-​
2.​7-​Board-​01.​12.​15-​CQC-​Mortality-​Alert-​Report.​pdf

	15	 Vincent C, Neale G, Woloshynowych M. Adverse events in 
British hospitals: preliminary retrospective record review. BMJ 
2001;322:517–9.

	16	 Hogan H, Healey F, Neale G, et al. Relationship between 
preventable hospital deaths and other measures of safety: an 
exploratory study. Int J Qual Health Care 2014;26:298–307.

	17	 Hogan H, Healey F, Neale G, et al. Preventable deaths due to 
problems in care in English acute hospitals: a retrospective case 
record review study. BMJ Qual Saf 2012;21:737–45.

	18	 Care Quality Commision, 2013. Annual report and accounts 
2012/13. Available from: http://www.​cqc.​org.​uk/​sites/​default/​
files/​documents/​annual_​report_​2012_​2013.​pdf [accessed 13 
Jan 2017].

	19	 Kellogg KM, Hettinger Z, Shah M, et al. Our current 
approach to root cause analysis: is it contributing to our failure 
to improve patient safety? BMJ Qual Saf 2017;26:381–7.

	20	 Aylin P, Bottle A, Burnett S, et al. Evaluation of a national 
surveillance system for mortality alerts: a mixed-methods 
study. Health Services and Delivery Research 2018;6:1–314.

	21	 Cecil E, Bottle A, Esmail A, et al. Investigating the association 
of alerts from a national mortality surveillance system with 
subsequent hospital mortality in England: an interrupted time 
series analysis. BMJ Qual Saf 2018;27:965–73.

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2018-008364 on 8 O

ctober 2018. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://webarchive.nationalarchives.gov.uk/20090811143745/http://www.bristol-inquiry.org.uk/final_report/the_report.pdf
http://webarchive.nationalarchives.gov.uk/20090811143745/http://www.bristol-inquiry.org.uk/final_report/the_report.pdf
http://webarchive.nationalarchives.gov.uk/20090811143745/http://www.bristol-inquiry.org.uk/final_report/the_report.pdf
http://dx.doi.org/10.1016/S0140-6736(03)14077-9
http://webarchive.nationalarchives.gov.uk/20150407084003/http://www.midstaffspublicinquiry.com/sites/default/files/report/Executive%20summary.pdf
http://webarchive.nationalarchives.gov.uk/20150407084003/http://www.midstaffspublicinquiry.com/sites/default/files/report/Executive%20summary.pdf
http://webarchive.nationalarchives.gov.uk/20150407084003/http://www.midstaffspublicinquiry.com/sites/default/files/report/Executive%20summary.pdf
http://dx.doi.org/10.1097/00075198-200108000-00014
http://dx.doi.org/10.1111/1467-985X.00120
http://dx.doi.org/10.1002/bjs.4126
http://dx.doi.org/10.1093/biostatistics/1.4.441
http://www.hscic.gov.uk/hes
http://dx.doi.org/10.1111/j.1475-6773.2007.00742.x
http://dx.doi.org/10.1057/jors.2010.121
https://www.cqc.org.uk/sites/default/files/20140708-cqc-annual-report-web-final.pdf
https://www.cqc.org.uk/sites/default/files/20140708-cqc-annual-report-web-final.pdf
http://www.ahrq.gov/research/data/hcup/icd10usrgd.html
http://www.ahrq.gov/research/data/hcup/icd10usrgd.html
http://dx.doi.org/10.1002/sim.4780040112
http://www.northdevonhealth.nhs.uk/wp-content/uploads/2015/11/Annex-2.7-Board-01.12.15-CQC-Mortality-Alert-Report.pdf
http://www.northdevonhealth.nhs.uk/wp-content/uploads/2015/11/Annex-2.7-Board-01.12.15-CQC-Mortality-Alert-Report.pdf
http://www.northdevonhealth.nhs.uk/wp-content/uploads/2015/11/Annex-2.7-Board-01.12.15-CQC-Mortality-Alert-Report.pdf
http://dx.doi.org/10.1136/bmj.322.7285.517
http://dx.doi.org/10.1093/intqhc/mzu049
http://dx.doi.org/10.1136/bmjqs-2011-001159
http://www.cqc.org.uk/sites/default/files/documents/annual_report_2012_2013.pdf
http://www.cqc.org.uk/sites/default/files/documents/annual_report_2012_2013.pdf
http://dx.doi.org/10.1136/bmjqs-2016-005991
http://dx.doi.org/10.3310/hsdr06070
http://dx.doi.org/10.1136/bmjqs-2017-007495
http://qualitysafety.bmj.com/

	National hospital mortality surveillance system: a descriptive analysis
	Abstract
	Introduction
	Methods
	Mortality alerts
	Data collection at CQC
	Patient involvement

	Results
	All alerts
	CQC investigations

	Discussion
	Key findings
	Findings in relation to other studies
	Interpretation of findings
	Strengths and weaknesses
	Implications for clinicians and policymakers
	Unanswered questions and future research

	Conclusion
	References


