
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.  Some articles will have been 

accepted based in part or entirely on reviews undertaken for other BMJ Group journals. These will be 

reproduced where possible. 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Fall in peptic ulcer mortality associated with increased consultant 
input, prompt surgery and use of high dependency care; a 
continuous, peer-review audit 

AUTHORS H Aga, David Readhead, Gavin MacColl and AM Thompson 

 

VERSION 1 - REVIEW 

REVIEWER David Henry  
President and CEO, Institute for Clinical Evaluative Sciences, 
Toronto  
Professor, Department of Medicine, University of Toronto,  
Adjunct Professor, University of Newcastle, NSW, Australia  

REVIEW RETURNED 21/08/2011 

 

GENERAL COMMENTS This paper addresses an important topic – deaths from complicated 
peptic ulcer in patients referred for surgery and what factors might 
be responsible for the apparent decline in mortality in recent years.  
The work comes from a national audit service for deaths in surgical 
services in Scotland.  
The authors claim that he fall in deaths is “associated with increased 
consultant input, prompt surgery and use of high dependency care”  
 
The methodological details are a bit lightweight but it seems that 
they have collected a range of information from audit reports for 
deaths on surgical services and have related that to numbers of 
hospital admissions for peptic ulcers over the same period. There is 
a fall in the numbers of admissions for peptic ulcer and a greater fall 
in the number of deaths collected through the surgical audit.  
 
I think that there are some serious problems with this paper and the 
authors’ interpretation of the results.  
 
1) While the denominator is (presumably) a reasonable estimate of 
all patients admitted to Scottish hospitals with peptic ulcer (most will 
have had complications), the numerator does not completely 
account for deaths that occur in hospital. In fact if we use the 
numerators and denominators provided we can derive implausibly 
low mortality rates of 2% in 1994 and 1% in 2006. I assume that the 
deaths reported here occurred only in the subset of patients who 
were admitted onto surgical floors, but they don’t report this latter 
number so they cannot derive a figure for case fatality rate. Some 
died during or after surgery and some died without a procedure 
being performed. In other words there must be a substantial group of 
patients who were managed in gastroenterology and general 
medicine wards, some of whom died. A shift in practice from surgical 
to endoscopic treatment of bleeding peptic ulcer is likely to have 
reduced the proportion referred to surgeons and deaths occurring in 
this group will not have been counted in the audit. So, a change in 
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referral and management practices could account for some of the 
changes noted in the paper. This could only be addressed with an 
audit of all cases, not just those who died after referral to surgeons.  
 
2) The changing management of peptic ulcer is not addressed in the 
paper. The authors mention acid inhibitory drugs. With a clearer 
recognition of etiology, improved prevention of complications 
through eradication of H Pylori and more judicious use of NSAIDs, 
including the use of acid suppressing drugs, appear to be changing 
the epidemiology of this condition. The impact of these trends on 
surgical referrals and deaths is not discussed.  
 
3) Even if the authors were working with valid estimates of all deaths 
and all admissions due to complicated peptic ulcer they have not 
analysed their data adequately. They would need to compare dying 
cases with survivors using multivariate analysis in order to evaluate 
the independent effects of consultant input, prompt surgery, use of 
high dependency care and other factors.  
 
I think the authors are correct in saying that peptic ulcer 
complications and deaths are falling, including mortality among 
those referred to surgeons, but this paper doesn’t provide convincing 
evidence of this or the likely causes.  
  

 

REVIEWER Dr David Cromwell  
Senior Lecturer,  
London School of Hygiene and Tropical Medicine  
UK  
 
I have no competing interests or conflicts of interest. 

REVIEW RETURNED 24/09/2011 

 

THE STUDY This article describes the changing pattern of deaths from peptic 
ulcer under surgical care between 1994 and 2006 in Scotland. The 
study uses data from the Scottish Audit of Surgical Mortality and the 
Scottish routine dataset of hospital admissions (SMR01). The 
authors found an overall decline in the number of deaths (232 to 76), 
which although partly reflects a fall in the number of procedures 
(11564 to 7019), also appears to reflect a fall in the rate of mortality 
from 2% to 1% (reviewer derived from Table 1). This fall in the 
number of deaths is compared against trends in three aspects of 
care: an increase in levels of consultant presence, operations 
performed with 2 hours of admission, and use of HDU/ITU. The 
authors conclude patients with peptic ulcer should be offered these 
three aspects of care. 
 
The article is well structured and clearly written. It is good to see an 
article on the benefits of national audits in surgery. The background 
is focused and the rationale for the study is well explained. 
Unfortunately, various parts of the method are unclear, which casts 
doubt on the conclusions. The article would have also benefited from 
a more in-depth statistical analysis. The discussion commented well 
on the benefits of surgical audit, but it should also have considered 
the limitations of the study.  
 
The article would be improved if the following methodological point 
was addressed.  
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1. The definitions of the variables on consultant presence, 
operations performed with 2 hours of admission, and use of 
HDU/ITU are not stated. The source of the data for these variables 
is also not stated. It is therefore not clear what the denominator is for 
the proportions in Figures 2 and 3. If the denominator related to 
deaths, then it is not correct to infer greater exposure to these 
aspects of care reduces the risk of death. This is only valid if the 
variables are defined in relation to all patients undergoing surgery for 
peptic ulcer.  

RESULTS & CONCLUSIONS The article would be improved if the following points was 
addressed.  
1. It would be better to report deaths as rates rather than absolute 
numbers. Rates may not have been calculated because figures from 
SMR data were not thought to give an appropriate denominator (one 
limited to patients undergoing surgery). I would have thought it 
would be possible to derive an appropriate denominator from SMR 
data  
2. The analysis uses the chi-square test to test for trends. This is not 
wrong but it ignores the ordered nature of the data and an ordinal 
test would have been better. The association between the fall in 
deaths and exposure to the aspects of care should have been 
examined using an appropriate regression model. At present, the 
conclusion about deaths being associated with these aspects of care 
is based on inspection  

 

REVIEWER Peter McCulloch  
Reader in Surgery  
University of Oxford  
 
I have no competing interests 

REVIEW RETURNED 03/10/2011 

 

THE STUDY The main outcome measure used is deaths per year, but the data to 
provide a ratio to episodes (much more informative) is available but 
not used. It would be entirely appropriate (and much more useful) to 
represent the first versus last year data as either an OR or HR (in 
this case the number mean that the difference is negligible) using 
the hospital episodes figures to calculate the denominator. This 
would then allow direct calculation of the significance of the fall in 
risk. The data could also be displayed graphically to show whether 
the fall in mortality risk was gradual or stepwise, and regression 
against time would give additional (and better) information on 
signficance (and the effects of other factors like ASA if multiple 
regression was used). The summary etc fail to discuss the 
limitations of this kind of data in a realistic fashion and draw 
unwarranted strong inferences (see below). Under strengths and 
weaknesses, one might have put: "STRENGTHS: large prospective 
dataset: high quality validated (?) data collection with few omissions: 
population study; WEAKNESSES: unknown selection bias effects in 
data omission or miscoding; cannot allow for change in the nature of 
the disease, or the population suffering it (same sex ratio and age 
but ? change in ASA) cannot identify specific changes in 
management technique which may have helped. Audit only covers 
deaths so demoninator information missing.  
 
I did not understand the percentages attached to the accounts of 
adverse events. Of what are these percentages? 

RESULTS & CONCLUSIONS As noted above, the reductions in mortality need to be presented on 
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the basis of falling incidence. The data are plausible and support the 
hypothesis but are far from providing conclusive evidence of 
causality.The correlation of better outcome with better practice 
needs to be considered in the context of the significant potential for 
confounding via cohort effects. In effect the risk of death under 
surgical care for patients with at least one episode halved during the 
study period. Factors which might have contributed include better 
general health (ASA results not reported), changes in the 
background of the patients (less alcohol and more NSAID induced 
perforations, for example) changes in the nature of the disease (eg 
less severe bleeds), changes in coding practice or in the accuracy or 
completeness of the database, etc. Essentially, the limitations of the 
study design, and the caution one must consequently out around the 
conclusions, needs to be properly discussed. 

REPORTING & ETHICS The correct answer would be "partly". Items 9 and from 13 onwards 
on the STROBE checklist were not adequately complied with, but 
the rest were. 

GENERAL COMMENTS I thnk these are important and useful data, but need better 
presentation and analysis, and considerably more balanced 
discussion of their limitations.  

 

VERSION 1 – AUTHOR RESPONSE 

We thank the editor and reviewers for the opportunity to respond to the reviews. we feel the reviews 

have been extremely useful in enhancing the quality of the manuscript and have responded to 

individual issues below (marked with >>>).  

 

Reviewer: David Henry  

President and CEO, Institute for Clinical Evaluative Sciences, Toronto  

Professor, Department of Medicine, University of Toronto,  

Adjunct Professor, University of Newcastle, NSW, Australia  

 

This paper addresses an important topic – deaths from complicated peptic ulcer in patients referred 

for surgery and what factors might be responsible for the apparent decline in mortality in recent 

years.  

The work comes from a national audit service for deaths in surgical services in Scotland.  

The authors claim that he fall in deaths is “associated with increased consultant input, prompt surgery 

and use of high dependency care”  

 

The methodological details are a bit lightweight  

 

>>>The methods are published and referenced, but further detail has now been inserted (methods 

para 2).  

 

but it seems that they have collected a range of information from audit reports for deaths on surgical 

services and have related that to numbers of hospital admissions for peptic ulcers over the same 

period. There is a fall in the numbers of admissions for peptic ulcer and a greater fall in the number of 

deaths collected through the surgical audit.  

 

I think that there are some serious problems with this paper and the authors’ interpretation of the 

results.  

 

1)While the denominator is (presumably) a reasonable estimate of all patients admitted to Scottish 

hospitals with peptic ulcer (most will have had complications), the numerator does not completely 
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account for deaths that occur in hospital. In fact if we use the numerators and denominators provided 

we can derive implausibly low mortality rates of 2% in 1994 and 1% in 2006. I assume that the deaths 

reported here occurred only in the subset of patients who were admitted onto surgical floors, but they 

don’t report this latter number so they cannot derive a figure for case fatality rate. Some died during or 

after surgery and some died without a procedure being performed. In other words there must be a 

substantial group of patients who were managed in gastroenterology and general medicine wards, 

some of whom died. A shift in practice from surgical to endoscopic treatment of bleeding peptic ulcer 

is likely to have reduced the proportion referred to surgeons and deaths occurring in this group will not 

have been counted in the audit. So, a change in referral and management practices could account for 

some of the changes noted in the paper. This could only be addressed with an audit of all cases, not 

just those who died after referral to surgeons.  

 

>>>We appreciate this insightful view and have to agree with the reviewer. This has required a 

completely revised analysis of the data set and writing new syntax; a necessary (if time consuming) 

piece of work to ensure the data are valid. To clarify this key point, the numerator now = number of 

inpatients dying under the care of a surgeon with a diagnosis of peptic ulcer disease (as already 

defined in the methods). The denominator has been modified to = number of patients admitted to 

hospital into a surgical specialty with a diagnosis of peptic ulcer disease. While the reviewers point is 

well made, and has been fully accepted, the effect on the data presented does not change the overall 

messages from the study.  

 

2)The changing management of peptic ulcer is not addressed in the paper. The authors mention acid 

inhibitory drugs. With a clearer recognition of etiology, improved prevention of complications through 

eradication of H Pylori and more judicious use of NSAIDs, including the use of acid suppressing 

drugs, appear to be changing the epidemiology of this condition. The impact of these trends on 

surgical referrals and deaths is not discussed.  

 

>>>This helpful comment has now been incorporated into the introduction paragraph 1.  

 

3)Even if the authors were working with valid estimates of all deaths and all admissions due to 

complicated peptic ulcer they have not analysed their data adequately. They would need to compare 

dying cases with survivors using multivariate analysis in order to evaluate the independent effects of 

consultant input, prompt surgery, use of high dependency care and other factors.  

 

>>>Such analyses, while an excellent concept that we would very much like to pursue, are technically 

impossible. SASM data is an audit of surgical mortality and does not therefore record patient episodes 

where the patient survived. The data obtained prospectively on the SASM proforma in relation to 

patients who have died is not available for patients who survived and for whom we only have SMR01 

data. SMR01 measures all patient episodes with a diagnosis of peptic ulcer; the data for SASM and 

for SMR01 are not yet linked so the variables recorded on SASM are not measured on SMR01.  

 

I think the authors are correct in saying that peptic ulcer complications and deaths are falling, 

including mortality among those referred to surgeons, but this paper doesn’t provide convincing 

evidence of this or the likely causes.  

 

>>>We hope the referee may be more convinced by the complete revision of and additional analyses, 

particularly the linear regression analyses, now provided to show the significance of potential factors 

that may have influenced mortality rates.  

 

Reviewer: Dr David Cromwell  

Senior Lecturer,  

London School of Hygiene and Tropical Medicine  
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UK  

 

I have no competing interests or conflicts of interest.  

 

This article describes the changing pattern of deaths from peptic ulcer under surgical care between 

1994 and 2006 in Scotland. The study uses data from the Scottish Audit of Surgical Mortality and the 

Scottish routine dataset of hospital admissions (SMR01). The authors found an overall decline in the 

number of deaths (232 to 76), which although partly reflects a fall in the number of procedures (11564 

to 7019), also appears to reflect a fall in the rate of mortality from 2% to 1% (reviewer derived from 

Table 1). This fall in the number of deaths is compared against trends in three aspects of care: an 

increase in levels of consultant presence, operations performed with 2 hours of admission, and use of 

HDU/ITU. The authors conclude patients with peptic ulcer should be offered these three aspects of 

care.  

 

>>>We have updated the paper with better denominator figures. Proxy SMR01 denominator figures 

have been used which are the best fit to the data collected by SASM.  

 

The article is well structured and clearly written. It is good to see an article on the benefits of national 

audits in surgery. The background is focused and the rationale for the study is well explained. 

Unfortunately, various parts of the method are unclear, which casts doubt on the conclusions. The 

article would have also benefited from a more in-depth statistical analysis.  

 

>>>Linear regression has now been used to show the significance in reducing the operative death 

rate. This is now included in the revised figures 1,2,3.  

 

The discussion commented well on the benefits of surgical audit, but it should also have considered 

the limitations of the study.  

 

>>>The limitations are now included in the discussion, paragraph 6.  

 

The article would be improved if the following methodological point was addressed.  

1. The definitions of the variables on consultant presence, operations performed with 2 hours of 

admission, and use of HDU/ITU are not stated. The source of the data for these variables is also not 

stated.  

 

>>>These are now defined in the methods paragraph 2.  

 

It is therefore not clear what the denominator is for the proportions in Figures 2 and 3. If the 

denominator related to deaths, then it is not correct to infer greater exposure to these aspects of care 

reduces the risk of death. This is only valid if the variables are defined in relation to all patients 

undergoing surgery for peptic ulcer.  

 

>>>Figures 1,2,3 are revised and are now regression analyses; We have updated the paper with 

better denominator figures. Proxy SMR01 denominator figures have been used which are the best fit 

to the data collected by SASM.  

 

The article would be improved if the following points was addressed.  

1. It would be better to report deaths as rates rather than absolute numbers. Rates may not have 

been calculated because figures from SMR data were not thought to give an appropriate denominator 

(one limited to patients undergoing surgery). I would have thought it would be possible to derive an 

appropriate denominator from SMR data  
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>>>These rates now provided and the denominator revised; however, the take home messages 

remain consistent.  

 

2. The analysis uses the chi-square test to test for trends. This is not wrong but it ignores the ordered 

nature of the data and an ordinal test would have been better. The association between the fall in 

deaths and exposure to the aspects of care should have been examined using an appropriate 

regression model. At present, the conclusion about deaths being associated with these aspects of 

care is based on inspection .  

 

>>>Linear Regression has now been used; the following factors are significant in the reducing 

operating death rate:  

• Consultant Involvement  

• ITU/HDU Care/Treatment  

This information is now included in the abstract, results, final line and in the main results section.  

 

Reviewer: Peter McCulloch  

Reader in Surgery  

University of Oxford  

 

I have no competing interests  

 

The main outcome measure used is deaths per year, but the data to provide a ratio to episodes 

(much more informative) is available but not used. It would be entirely appropriate (and much more 

useful) to represent the first versus last year data as either an OR or HR (in this case the number 

mean that the difference is negligible) using the hospital episodes figures to calculate the 

denominator. This would then allow direct calculation of the significance of the fall in risk. The data 

could also be displayed graphically to show whether the fall in mortality risk was gradual or stepwise, 

and regression against time would give additional (and better) information on signficance (and the 

effects of other factors like ASA if multiple regression was used).  

 

>>>Following the helpful suggestion, rates, graphs (new figures 1,2,3) and linear regression are now 

provided. We are reluctant to simply use first v last year of analyses as this may not adequately 

consider annual variation and one of the strengths of the SASM process is year on year data accrual.  

 

The summary etc fail to discuss the limitations of this kind of data in a realistic fashion and draw 

unwarranted strong inferences (see below). Under strengths and weaknesses, one might have put: 

"STRENGTHS: large prospective dataset: high quality validated (?) data collection with few 

omissions: population study; WEAKNESSES: unknown selection bias effects in data omission or 

miscoding; cannot allow for change in the nature of the disease, or the population suffering it (same 

sex ratio and age but ? change in ASA) cannot identify specific changes in management technique 

which may have helped. Audit only covers deaths so demoninator information missing.  

 

>>>These helpful comments have now been included in the Discussion paragraph 5. There was no 

change in ASA: this is now stated, Results paragraph 1.  

 

I did not understand the percentages attached to the accounts of adverse events. Of what are these 

percentages?  

 

>>>This has now been clarified, Results, paragraph 4.  

 

As noted above, the reductions in mortality need to be presented on the basis of falling incidence. The 

data are plausible and support the hypothesis but are far from providing conclusive evidence of 
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causality. The correlation of better outcome with better practice needs to be considered in the context 

of the significant potential for confounding via cohort effects. In effect the risk of death under surgical 

care for patients with at least one episode halved during the study period. Factors which might have 

contributed include better general health (ASA results not reported), changes in the background of the 

patients (less alcohol and more NSAID induced perforations, for example) changes in the nature of 

the disease (eg less severe bleeds), changes in coding practice or in the accuracy or completeness of 

the database, etc. Essentially, the limitations of the study design, and the caution one must 

consequently out around the conclusions, needs to be properly discussed.  

 

>>>No change in ASA, now stated Results paragraph 1; median age at death declined from 77 years 

to 76 years; the cautions are now highlighted in the discussion, final paragraph.  

 

Items 9 and from 13 onwards on the STROBE checklist were not adequately complied with, but the 

rest were.  

 

>>>Where possible remaining STROBE items have been addressed  

 

I thnk these are important and useful data, but need better presentation and analysis, and 

considerably more balanced discussion of their limitations.  

 

>>>>We hope the revised manuscript, significantly improved by the referees thoughtful 

commentaries, will now address this referees concerns.  

 

VERSION 2 – REVIEW 

REVIEWER Dr David Cromwell  
Senior Lecturer  
London School of Hygiene and Tropical Medicine 

REVIEW RETURNED 29/11/2011 

 

GENERAL COMMENTS The review relates to the revised article on the changing pattern of 
deaths from peptic ulcer under surgical care between 1994 and 
2006 in Scotland.  
 
In summary, the study uses data from the Scottish Audit of Surgical 
Mortality and the Scottish routine dataset of hospital admissions 
(SMR01). The authors found an overall decline in the number of 
deaths which appears to reflect a fall in the rate of mortality from 
4.8% to 2.8% (Table 2). This fall in the number of deaths is 
compared against trends in the number of deaths due to adverse 
events and three aspects of care among patients who died: an 
increase in levels of consultant presence, operations performed with 
2 hours of admission, and use of HDU/ITU.  
 
The authors conclude that patients with peptic ulcer should be 
offered these three aspects of care.  
 
The revised article has addressed various points raised in the review 
of the previous article: improving the clarity of definitions and the 
type of analysis. The discussion now contains a section on the 
limitations of the study but I would have expected more insight into 
their effect. I note that the numbers of deaths and the number of 
SMR operations have changed but assume this is because of 
improved methodology.  
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I still have reservations about the conclusions of the article as 
currently stated. The study is an ecological study and it does not 
support inferences about causality such as “increased consultant 
involvement and increased use of ITU/HDU, for operative deaths 
were significant factors in the fall in operative death rate”. This is 
because data are not available on whether patients who did not die 
had these interventions. We have only data on process factors 
among patients who died.  
 
I would suggest a more defendable conclusion would be based on 
the fall in the number of adverse events. The deaths due to adverse 
events can be seen as avoidable. They now make up a smaller 
proportion of all deaths, which suggests care has improved. It is 
unclear to me how much the lack of any one of the three aspects of 
care can be considered an “adverse process” event, but if so, then 
the lower proportion of patients without these factors could be 
corroborative/circumstantial evidence that the proportion of 
avoidable deaths has decreased over time.  
 
Other comments are as follows:  
1. In Table 1, the number of consultant assisted or consultant 
operated does not always add up to the total. I would have thought 
the groups were mutually exclusive  
2. Table 1 and 2 contain a lot of information, and duplicate each 
other. Some redundancy could be removed.  
3. The numbers of Table 3 do not seem to correspond to other 
numbers in the article.  
4. I would have like to see in the discussion something on further 
opportunities for improvement. For example, the proportion of 
operations performed outside the 2 hour target is still low among 
patients who died and this seems to offer an opportunity for 
improvement.  

 

REVIEWER Peter McCulloch  
University of Oxford  
 
No competing interests 

REVIEW RETURNED 07/12/2011 

 

The reviewer completed the checklist but made no further comments.  on M
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