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

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Use of hospital services by age and comorbidity after an index heart 
failure admission in England: observational study 

AUTHORS Bottle, Alex; Goudie, Rosalind; Bell, Derek; Aylin, Paul; Cowie, 
Martin 

 

VERSION 1 - REVIEW 

REVIEWER Brad Hammill 
Duke University, USA 

REVIEW RETURNED 10-Dec-2015 

 

GENERAL COMMENTS The authors use the Hospital Episodes Statistics database to 
describe the use of hospital services--subsequent inpatient stays, 
outpatient (OPD) visits, and emergency department visits--following 
discharge from heart failure hospitalizations in England. They found 
that early follow-up with a cardiology specialist, a new 
recommendation from NICE, was low (6.8%). The proportion of 
patients with any OPD appointment in the year following discharge 
was high and nearly half of these patients were readmitted within the 
year.  
 
Major issues:  
* It is apparent that the authors wish to talk about the effects of age 
and comorbidity on use of hospital services, but run into difficulty 
because while higher age is associated with more comorbidity, the 
effects of higher age and more comorbidity appear to be working in 
the opposite direction. Perhaps the most obvious way to estimate 
the independent effects of these two important characteristics is a 
regression model. Why have the authors not chosen to use a 
regression model for the outcomes of interest?  
* Related, let's for the moment assume that the effects of age and 
comorbidity worked in the same direction, the two distinct groups 
that are shown in the results (age <65 v. age 80+ with 3+ 
comorbidities) are not really two ends of a continuum. Shouldn't the 
younger group be Age <65 with <3 comorbidities? The lack of a 
comorbidity component in the younger group is distracting and 
should be addressed if the author's wish to stay with the current by-
group analysis strategy.  
* Data presentation is lacking. See specific comments on Table 3 
and the Figures below. Additionally, is Table 2 necessary?  
 
Minor issues:  
* In the abstract, the word "compliance" is not entirely appropriate as 
it implies that the guidelines were in effect for the period during 
which the study hospitalizations occurred. This is the only place in 
the manuscript in which this appears, so it should be simple enough 
to reword.  
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* Clarify in the patient cohort description that only a single admission 
per person during the study period was selected as an index 
admission. It is not clear as currently written.  
* Table 3 needs some attention. Too many disjointed metrics are 
shown. Among the other issues: (1) One of the key metrics (% with 
cardiology appointment w/in 2 weeks) is not even in this table; (2) 
Total inpatient bed-days should be presented as a mean or median 
instead of a sum over the entire group; (3) No %s are presented for 
emergency department visits; (4) No p-values are presented 
assessing differences between the 2 groups shown; (5) the 
emergency admission outcomes are shown in different places in the 
table and should be presented together.  
* The 95% confidence intervals in the figures can probably be left 
off. They don't add much information.  
* Consider reducing the number of categories shown in Figures 2 & 
3.  
* The population used for Figure 3 is oddly specific. What is the 
value of showing this particular age group alone?   

 

REVIEWER Yuichi Imanaka 
Kyoto University Graduate School of Medicine,  
Japan 

REVIEW RETURNED 24-Dec-2015 

 

GENERAL COMMENTS This manuscript analyzed UK administrative data to evaluate the 
clinical practice performance for heart failure as well as to assess 
the guideline performance. The authors described various process 
and outcome measures and analyzed the differences of hospital 
service utilization by age and the number of comorbidities.  
 
Major issues:  
1. It is not clear how the results support the conclusions. Further 
clarification is necessary.  
 
2. Results are not well integrated and are dispersed in the tables, 
figures and in the manuscript itself, which make the readers 
confused. They don’t seem to be related to the objectives.  
 
3. The number of comorbidities does not always indicate the severity 
of the disease itself. Please clarify the clinical significance to use the 
number of comorbidities which contains diseases not related to heart 
failure and far from exacerbating heart failure.  
 
4. The authors used the cumulative incidence rates considering 
competing risks of death, but relatively little explanation is provided 
on why and how the authors did this. 

 

REVIEWER Adam DeVore 
Department of Medicine and Duke Clinical Research Institute,  
Duke University School of Medicine, Durham, North Carolina, USA. 
 
I have no financial or other conflicts of interest between my work and 
that of the authors. 

REVIEW RETURNED 04-Jan-2016 

 

GENERAL COMMENTS This study describes follow-up care in the year following a 
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presentation to an Emergency Department for acute heart failure. 
The outcomes of interest are inpatient, outpatient, and Emergency 
Department-based medical care for patients treated at NHS 
hospitals in England from 2009-2011.  
 
Appropriate statistical methods were utilized for this mainly 
descriptive study and the results are clearly presented with 
appropriate limitations described. Given the current focus on 
preventing heart failure readmissions and improving transitional 
care, this is a timely and important topic of interest to both providers 
and policy makers. An especially interesting aspect of the data is the 
comparison on transitional care between the NHS and the United 
States.  
 
Specific Comments:  
- Please expand on the “offered” OPD appointment. Our group 
analyzed data from Get With the Guidelines-Heart Failure and found 
an important gap between patients with scheduled follow-up visits 
and actual follow-up visits after a hospitalization for heart failure. 
Specifically, less than 30% of Medicare beneficiaries with early 
follow-up scheduled at discharge had an actual follow-up visit occur 
(Circ Heart Fail. 2016). The reasons for this are unclear from our 
data. Are you able to assess for a similar issue with your data?  
- Please provide a hospital-level analysis if these data are available. 
Specifically, what hospital factors are associated with improved early 
follow-up care?  
- Please expand the discussion to describe what interventions 
can/should be taken to improve transitional care in NHS hospitals.  
- One of the limitations that you acknowledge is the time period of 
the study, i.e., before the current focus on transitional care and the 
October 2014 NICE guidelines on early follow-up. Please expand 
the discussion to describe the NICE guidelines on early follow-up 
before/during the study time period.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Brad Hammill  

Institution and Country: Duke University, USA  

 

The authors use the Hospital Episodes Statistics database to describe the use of hospital services--

subsequent inpatient stays, outpatient (OPD) visits, and emergency department visits--following 

discharge from heart failure hospitalizations in England. They found that early follow-up with a 

cardiology specialist, a new recommendation from NICE, was low (6.8%). The proportion of patients 

with any OPD appointment in the year following discharge was high and nearly half of these patients 

were readmitted within the year.  

 

Major issues:  

* It is apparent that the authors wish to talk about the effects of age and comorbidity on use of hospital 

services, but run into difficulty because while higher age is associated with more comorbidity, the 

effects of higher age and more comorbidity appear to be working in the opposite direction. Perhaps 

the most obvious way to estimate the independent effects of these two important characteristics is a 

regression model. Why have the authors not chosen to use a regression model for the outcomes of 

interest?  

 

Our response  
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Our aims were to describe the use of hospital services in patients with HF, with subanalysis showing 

the differences by age and comorbidity. We do not consider it a problem that they appear to have 

opposite effects. While we could have run regression or time-to-event models, it’s more 

straightforward to avoid the need to make model assumptions and easier for the reader to use 

stratification and plots instead.  

 

* Related, let's for the moment assume that the effects of age and comorbidity worked in the same 

direction, the two distinct groups that are shown in the results (age <65 v. age 80+ with 3+ 

comorbidities) are not really two ends of a continuum. Shouldn't the younger group be Age <65 with 

<3 comorbidities? The lack of a comorbidity component in the younger group is distracting and should 

be addressed if the author’s wish to stay with the current by-group analysis strategy.  

 

Our response:  

We have replaced the younger group as you suggest. This is smaller but its confidence intervals for 

the cumulative incidence plots are satisfactory.  

 

* Data presentation is lacking. See specific comments on Table 3 and the Figures below. Additionally, 

is Table 2 necessary?  

 

Our response:  

As we aimed to cover all hospital services covered by HES data including outpatients, which are not 

often reported, we believe that Table 2 is essential. It shows the wide range of specialties used in 

considerable numbers by these patients – something that would be lost if we only focused on 

cardiology activity. Having this broader perspective makes our data unique.  

 

Minor issues:  

* In the abstract, the word "compliance" is not entirely appropriate as it implies that the guidelines 

were in effect for the period during which the study hospitalizations occurred. This is the only place in 

the manuscript in which this appears, so it should be simple enough to reword.  

 

Our response:  

Agreed and changed from “To assess compliance with current guidelines that recommend specialist 

assessment within two weeks of hospital discharge” to “To assess the proportion receiving specialist 

assessment within two weeks of hospital discharge, as now recommended by guidelines.”  

 

* Clarify in the patient cohort description that only a single admission per person during the study 

period was selected as an index admission. It is not clear as currently written.  

 

Our response:  

Agreed. Changed from “We derived a cohort of HF patients admitted as an emergency (ICD10 I50 as 

the primary diagnosis) discharged between April 2009 and March 2011: these admissions are defined 

as index admissions” to “We extracted emergency admissions for HF (ICD10 I50 as the primary 

diagnosis) with discharge dates between April 2009 and March 2011: for each patient, the first of 

these admissions was defined as their index admission.”  

 

* Table 3 needs some attention. Too many disjointed metrics are shown. Among the other issues: (1) 

One of the key metrics (% with cardiology appointment w/in 2 weeks) is not even in this table; (2) 

Total inpatient bed-days should be presented as a mean or median instead of a sum over the entire 

group; (3) No %s are presented for emergency department visits; (4) No p-values are presented 

assessing differences between the 2 groups shown; (5) the emergency admission outcomes are 

shown in different places in the table and should be presented together.  
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Our response:  

We agree that Table 3 includes a number of disparate metrics and could be improved. The metrics 

are grouped into inpatient, outpatient and ED, and we have now tried to make the measures for each 

department more consistent while retaining the need to recognise how the departments are different.  

We have moved the total number of bed days to the text of the Results and replaced it in the table 

with the median and IQR as you suggest.  

We have removed “Time to first offered OPD appt post-discharge: median days (IQR) in those with 1+ 

post-discharge OPD” and replaced “% with OPD appt within a week of discharge” with “% with OPD 

appt within two weeks of discharge” as the key metric. “We have removed “OPD appts: median 

number of appts (IQR) in those with 1+” and put some of this information into the text of the Results. 

We have replaced it with the % of patients with one or more OPD appts.  

For ED attendances, we have added the % with none and the % with one or more.  

We have moved the readmission rates up to below the emergency admission figures.  

We have added p values for the comparisons between the two subgroups.  

 

* The 95% confidence intervals in the figures can probably be left off. They don't add much 

information.  

 

Our response:  

We prefer to retain the CIs in the graphs to indicate the sample size and the extent to which chance 

could affect the apparent differences (not at all in Figure 1, only a little in Figure 2, and to a large 

extent for the first 2-3 months of follow-up in Figure 3).  

 

* Consider reducing the number of categories shown in Figures 2 & 3.  

 

Our response:  

For Figure 2, we have now combined three adjacent groups to give 65-79 and kept the original other 

five to give six groups instead of eight. For Figure 3, we have combined 3+ comorbidities to give four 

groups instead of six. We think this new grouping retains most of the original information.  

 

* The population used for Figure 3 is oddly specific. What is the value of showing this particular age 

group alone?  

 

Our response:  

As stated in the Methods, Figure 3 uses the commonest age group for this patient population, 80-84. 

The pattern is similar for the other age groups.  

 

 

Reviewer: 2  

Reviewer Name: Yuichi Imanaka  

Institution and Country: Kyoto University Graduate School of Medicine, Japan  

 

This manuscript analyzed UK administrative data to evaluate the clinical practice performance for 

heart failure as well as to assess the guideline performance. The authors described various process 

and outcome measures and analyzed the differences of hospital service utilization by age and the 

number of comorbidities.  

 

Major issues:  

1. It is not clear how the results support the conclusions. Further clarification is necessary.  

2. Results are not well integrated and are dispersed in the tables, figures and in the manuscript itself, 

which make the readers confused. They don’t seem to be related to the objectives.  
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Our response:  

Our first aim was to describe hospital inpatient, emergency department (ED) and outpatient 

department (OPD) activity for patients in the year following their first emergency admission for heart 

failure (HF). This is covered by Tables 2 (for OPD activity) and 3 (for all three departments). Our 

second aim was to assess the proportion receiving specialist assessment within two weeks of hospital 

discharge, as now recommended by guidelines. This is explored in Figures 1-3.  

 

As stated in the Abstract, we concluded that “patients with HF are high users of hospital services. 

Post-discharge cardiology OPD follow-up rates fell well below current NICE guidelines, particularly for 

the elderly and those with less comorbidity.” Our conclusion that patients with HF make great use of 

hospital services is supported by Table 2 for OPD use and Table 3 for inpatient, OPD and ED use; 

please also see our response to reviewer 1 for the changes we now make to Table 2 to improve 

clarity. The low compliance with current NICE compliance on early post-discharge specialist follow-up 

and differences in this by age and comorbidity are shown in the text and in Figure 1 for overall 

compliance, and in Figure 2 (by age) and Figure 3 (by comorbidity).  

 

 

 

 

3. The number of comorbidities does not always indicate the severity of the disease itself. Please 

clarify the clinical significance to use the number of comorbidities which contains diseases not related 

to heart failure and far from exacerbating heart failure.  

 

Our response:  

We agree that comorbidity is not the same as HF severity (which is not available in the data) and 

have used the number of comorbidities as a marker of patient complexity. The list of comorbidities 

was taken from our previous studies, which we reference; these in turn were influenced by a 

systematic review of the predictors of unplanned readmissions by Ross et al (2008).  

 

4. The authors used the cumulative incidence rates considering competing risks of death, but 

relatively little explanation is provided on why and how the authors did this.  

 

Our response:  

In the Methods we state that “For the plots of activity over time within the first year after discharge, we 

accounted for the competing risk of death using cumulative incidence rates [12]. Kaplan-Meier curves 

treat deaths as censored, giving invalid risk estimates for non-death outcomes.” The statistical details 

are generally of less interest to medical readers, which is why we limited them in the manuscript. 

Briefly, patients who die cannot of course be admitted or have OPD appointments afterwards. Kaplan-

Meier curves are sometimes used to plot rates of non-fatal events, but this is wrong; cumulative 

incidence plots do not treat patients who die as censored and so give valid estimates of the outcome 

rates.  

 

 

Reviewer: 3  

Reviewer Name: Adam DeVore  

Institution and Country: Department of Medicine and Duke Clinical Research Institute, Duke 

University School of Medicine, Durham, North Carolina, USA.  

 

This study describes follow-up care in the year following a presentation to an Emergency Department 

for acute heart failure. The outcomes of interest are inpatient, outpatient, and Emergency 

Department-based medical care for patients treated at NHS hospitals in England from 2009-2011.  
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Appropriate statistical methods were utilized for this mainly descriptive study and the results are 

clearly presented with appropriate limitations described. Given the current focus on preventing heart 

failure readmissions and improving transitional care, this is a timely and important topic of interest to 

both providers and policy makers. An especially interesting aspect of the data is the comparison on 

transitional care between the NHS and the United States.  

 

Specific Comments:  

- Please expand on the “offered” OPD appointment. Our group analyzed data from Get With the 

Guidelines-Heart Failure and found an important gap between patients with scheduled follow-up visits 

and actual follow-up visits after a hospitalization for heart failure. Specifically, less than 30% of 

Medicare beneficiaries with early follow-up scheduled at discharge had an actual follow-up visit occur 

(Circ Heart Fail. 2016). The reasons for this are unclear from our data. Are you able to assess for a 

similar issue with your data?  

 

Our response:  

Our OPD data set covers all appointments that were made (offered). It distinguishes between 

appointments that were then cancelled by the hospital and those cancelled by the patient; if the 

appointment did occur, it notes whether the patient attended or not. We excluded those cancelled by 

the hospital – we counted these as “not offered” and sometimes also excluded those cancelled by the 

patient – we counted these as “offered”.  

 

- Please provide a hospital-level analysis if these data are available. Specifically, what hospital factors 

are associated with improved early follow-up care?  

 

Our response:  

That is a very interesting question and is indeed work that we plan to do, but it is a considerable piece 

of analysis and too much to include in this manuscript.  

 

- Please expand the discussion to describe what interventions can/should be taken to improve 

transitional care in NHS hospitals.  

 

Thank you for this suggestion. We have added a new paragraph to the discussion in the Clinical 

Implications section, which we have also reordered slightly. The new paragraph reads:  

 

“The lack of detailed advice on hospital and transitional care was recognised, and NICE issued new 

guidelines on the diagnosis and treatment of acute (i.e. hospitalised) heart failure in 2014 [8] and 

related Quality Standards in 2015 [29] after the period of our study. Four recommendations related to 

the organisation of hospital and transitional care [8]. All hospitals were to provide a specialist heart 

failure team based on a cardiology ward and providing outreach services; everyone admitted with 

suspected heart failure was to have early and continuing input from the specialist team; discharge 

from hospital and subsequent management in primary care (including ongoing monitoring and care by 

a multidisciplinary team) should be planned; and a follow-up clinical assessment should be 

undertaken by a member of the specialist heart failure team within two weeks of the person being 

discharged from hospital. These recommendations were then endorsed in the new NHS Quality 

Standards for Acute Heart Failure, issued on 3 December 2015 [29]. It remains to be seen how 

quickly and consistently these standards will be implemented across the NHS in England. For our 

study period only 6.7% of index survivors had a cardiology OPD appointment within two weeks of 

their index HF admission, and only half had one within a year. Our work suggests that there will need 

to be considerable organisational change to reach the two-week follow-up target. It will be important 

to monitor progress against this measure in the future.”  

 

- One of the limitations that you acknowledge is the time period of the study, i.e., before the current 
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focus on transitional care and the October 2014 NICE guidelines on early follow-up. Please expand 

the discussion to describe the NICE guidelines on early follow-up before/during the study time period.  

 

Thank you for this comment. We have added a further paragraph to the discussion so that the first 

part of the Clinical Implications section now reads:  

“Our findings reaffirm both the high mortality and high hospital service utilisation for ED, inpatient and 

outpatient sectors in patients with heart failure. The England and Wales national audit report, our 

recent study that combined the audit results with HES [7] and work from outside the UK [6, 24] all 

showed the benefit of cardiologist input and follow-up. This is now recommended by NICE and the 

ESC [8, 25] but UK guidelines have changed over time. We studied index admissions from April 2009 

to March 2011. At the start of the study period, the guidance to the NHS in England from NICE 

(issued in July 2003) [26] stated that “patients with heart failure should generally be discharged from 

hospital only when their clinical condition is stable and the management plan is optimised. Timing of 

discharge should take into account patient and carer wishes and the level of care and support that 

can be provided in the community”. There was no mention of care after discharge other than to state 

that all patients “require monitoring… to include clinical assessment, a review of medication, and 

serum urea, electrolytes, creatinine and eGFR”, with a recommendation that this should take place at 

least every six months. An update to this guidance was issued during our study period (on 25 August 

2010) [27], which reiterated the same advice but added a recommendation that during hospital 

admission the medical team should seek advice from a specialist in heart failure. Quality Standards 

related to this guidance were not issued until after our study period (June 2011) [28].” 

VERSION 2 – REVIEW 

REVIEWER Brad Hammill 
Duke University, USA 

REVIEW RETURNED 15-Mar-2016 

 

GENERAL COMMENTS I thank the authors for their attention to the previous set of 
comments. The figures and Table 3 are easier to digest. And I defer 
to the authors on their assessment of the usefulness of Table 2.  
 
On Table 3, the added footnote reflects the results of statistical 
testing. The methods used for this testing should be explained in the 
_Analysis_ section of the manuscript.  
 
The authors indicated a change to the text in their response letter 
that I did not see reflected in the revised manuscript. If they could 
please check this. It was the change from “We derived a cohort of 
HF patients admitted as an emergency (ICD10 I50 as the primary 
diagnosis) discharged between April 2009 and March 2011: these 
admissions are defined as index admissions” to “We extracted 
emergency admissions for HF (ICD10 I50 as the primary diagnosis) 
with discharge dates between April 2009 and March 2011: for each 
patient, the first of these admissions was defined as their index 
admission” _Patient cohort and subgroups_ section.  

 

VERSION 2 – AUTHOR RESPONSE 

On Table 3, the added footnote reflects the results of statistical testing. The methods used for this 

testing should be explained in the _Analysis_ section of the manuscript.  

 

Our response:  

Chi-squared tests were used: this is now mentioned in the Analysis section as requested.  
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The authors indicated a change to the text in their response letter that I did not see reflected in the 

revised manuscript. If they could please check this. It was the change from “We derived a cohort of 

HF patients admitted as an emergency (ICD10 I50 as the primary diagnosis) discharged between 

April 2009 and March 2011: these admissions are defined as index admissions” to “We extracted 

emergency admissions for HF (ICD10 I50 as the primary diagnosis) with discharge dates between 

April 2009 and March 2011: for each patient, the first of these admissions was defined as their index 

admission” _Patient cohort and subgroups_ section.  

 

Our response:  

Thank you for pointing this out. We have now corrected this. 
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