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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) Health-related quality of life after pulmonary embolism: a cross-
sectional study 

AUTHORS Tavoly, Mazdak; Utne, Kristin; Jelness-Jørgensen, Lars Petter; Wik, 
Hilde; Klok, Frederikus; Sandset, Per Morten; Ghanima, Waleed 

 

VERSION 1 - REVIEW 

REVIEWER Donald Edmondson, PhD, MPH 
Center for Behavioral Cardiovascular Health  
Columbia University Medical Center  
USA 

REVIEW RETURNED 04-Jul-2016 

 

GENERAL COMMENTS 1. Consider whether unemployment should be included in predictive 
models or not. Unemployment may be an outcome of functional 
limitations or poor HRQOL generally. At least discuss possible 
reverse causality rather than only considering unemployment a 
contributor/predictor of HRQOL.  
2. More information on buddy control recruitment procedures is 
needed.  
3. Table formatting should be improved. In Table 2, report only N(%) 
of groups reporting "problems", in all Tables, reporting to 2 decimal 
places is sufficient.  

 

REVIEWER Akhilesh Sista 
New York University-Langone School of Medicine, New York, NY, 
USA 

REVIEW RETURNED 09-Jul-2016 

 

GENERAL COMMENTS The authors present a manuscript in which they conduct a cross-
sectional analysis of PE survivors, 89% of whom had their incident 
PE >1 year prior, and assess their HRQOL, exercise capacity, and 
dyspnea rate. They conclude that compared to historical controls 
and “buddy” controls, PE patients have a lower HRQOL (assessed 
by the EQ-5D and EQ-VAS), and that lower HRQOL correlated with 
shorter 6MWD the presence of dyspnea, and unemployment. They 
conclude that the “post-PE syndrome” is prevalent but requires 
better definition and a better understanding of the risk factors.  
 
The paper is well written and clear in its purpose. Overall, the 
subject is of high interest to the medical PE community, given that 
there is increased recognition of the longer-term morbidity and 
quality of life detriments in survivors of VTE. Characterizing this 
phenomenon is valuable and important. The fact that the population 
had a low rate of comorbidities, that the majority was not obese, and 
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that most had normal BNP serum levels and still demonstrated 
detriments in QOL and 6MWD is newsworthy.  
 
There are several limitations with the study, some of which are 
acknowledged by the authors and some of which are not. The first is 
the cross-sectional/correlative nature of the study design, which 
allows only correlations. For example, it is not possible to discern 
whether low QOL is the cause or result of low exercise capacity – 
this is not explicitly stated by the authors. Also, the use of a “buddy” 
control cohort is clever but unconventional. By using the PE patients 
themselves to find friends that did not have a PE is fraught with 
potential biases and mischaracterizations of a control group. There 
is no baseline data about comorbidities, age, etc. in this buddy 
group, so the validity of the comparison is truly in question. If there is 
precedence in the literature for this sort of comparison being 
valuable, it would be important to cite, as this reviewer is unaware of 
any such literature.  
 
Additionally, while the authors offer cardiopulmonary rehabilitation 
as a possible solution to the detriments in quality of life and exercise 
capacity in PE survivors, it is difficult to understand what can be 
done to improve these outcomes. To this end, it would be helpful to 
add the severity of the PE on presentation to the baseline 
characterization. Essentially, if it were known what proportion of 
these patients were in the intermediate/submassive or high-
risk/massive categories on presentation, and then a regression 
analysis was performed on these variables, the paper would be 
considerably strengthened. It would be useful to know whether 
patients with severe PE are more at risk for developing long-term 
sequelae, as such data would be hypothesis generating for studies 
looking at early intervention to improve long-term outcomes.  
 
Specific comments below:  
Abstract: would recommend defining “buddy” controls in the abstract  
 
Introduction: good  
 
Methods: explained clearly  
 
Results: good  
 
Discussion: Would discuss why the EQ-5D was used as opposed to 
SF-36 and PEmb-QOL. Overall, it would be important to report some 
of the specific QOL results from Klok et al.‟s studies so that the 
current data could be placed in better context, even if different 
instruments were used. Also, there have been several studies 
regarding long-term QOL following PE (many by Klok), so it would 
be helpful to highlight what is novel/new about the current paper. 
Also, the fact that PE survivors had shorter than age and gender 
predicted 6MWD is not addressed and deserves further discussion 
so that readers may understand the significance of this finding. 

 

REVIEWER Simon Noble 
Cardiff University,  
Wales, United Kingdom 

REVIEW RETURNED 27-Jul-2016 

 

GENERAL COMMENTS This is a well written paper on an area of clinical importance and 
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clinical interest to a wide readership. I suspect it will be widely read 
and cited.  
 
I think the paper only requires minor amendments and my 
comments are given in the spirit of improving the paper and 
tightening up the validity of the authors conclusions.  
 
The pedant in me feels the authors need to be clearer about the 
meaning they give to “psychological effects”, “quality of life” and “HR 
QoL”. Certainly the abstract and introduction appear to give the 
impression that these terms mean the same thing and can be used 
interchangeably. For example the statement: “Unlike DVT, long-term 
psychological effects of acute pulmonary embolism (PE) are 
understudied.”  
 
I agree with this statement but there have been some qualitative 
studies which looked at psychological effects. It may be worth 
summarising the limited data currently our there.  
• Noble S, Lewis R, Whithers J, Lewis S, Bennett P. The long-term 
psychological consequences of symptomatic pulmonary embolism: a 
qualitative study. BMJ Open. 2014 Apr 2;4(4):e004561.  
• Bennett P, Patterson K, Noble S. Predicting post-traumatic stress 
and health anxiety following a venous thrombotic embolism. J Health 
Psychol. 2014 Jul 16.  
However, I would debate whether the authors are actually evaluating 
the psychological effects of PE or the functional effects. The majority 
of the EQ 5D is evaluating functional activities mobility, self care, 
usual activities and pain. As such the psychological domain of this 
tool is limited to anxiety/ depression which themselves are two 
separate entities.  
 
I therefore think the authors conclusions need to be a little more 
measured, particularly since the most significant impact on HRQoL 
appears to be due to reduced function as evidenced by the 6 minute 
walk results.  
It may also be worth a brief discussion on the cancer population 
since they comprised 38%v of the respondents and we know that 
the HRQoL in these may be affected considerably by the cancer and 
treatments.  
 
I agree that the authors should highlight the limitations of the study 
being the limited sample size: whilst over 200 patients is admirable, 
it is a quarter of those initially screened and one half of those 
eligible.  
 
All in all a very good paper and I am happy to recommend it for 
publication. 

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1  

Reviewer: Donald Edmondson, PhD, MPH  

Center for Behavioral Cardiovascular Health  

Columbia University Medical Center, USA  

 

We thank the reviewer for the positive feedback on our paper. Please find comments addressed 

below:  
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Reviewer question: Consider whether unemployment should be included in predictive models or not. 

Unemployment may be an outcome of functional limitations or poor HRQOL generally. At least 

discuss possible reverse causality rather than only considering unemployment a contributor/predictor 

of HRQOL.  

 

Author response: We agree with the reviewer that reverse causality may be relevant to the variable 

„unemployment‟. Unfortunately, we do not have sufficient data on social and comorbid factors such as 

income, education and addiction, to reliably study this interesting hypothesis.  

Author action: Two sentences are added to discuss this issue (page 21, lines 13-16 )  

”Furthermore, we hypothesize that the association between impaired HRQoL and unemployment may 

be subject to reverse correlation, i.e. impaired HRQoL leading to unemployment. However, due to 

missing data on other social factors, we could not further investigate this.”  

 

Reviewer question: More information on buddy control recruitment procedures is needed.  

Author response: Concerning the recruitment process it self, we asked our patients to hand over the 

EQ-5D questionnaire to two friends or relatives without requiring further data. Due to recruiting the 

buddy controls anonymously further baseline data was not accessible.  

Author action: We have added the following sentence to clarify this issue (page 7, lines 11-12). ”Due 

to the anonymity of the buddy controls, further baseline characteristics were not accessible.”  

 

Reviewer question: Table formatting should be improved. In Table 2, report only N (%) of groups 

reporting "problems", in all Tables, reporting to 2 decimal places is sufficient.  

Author response: Thank you for this comment. We have reformatted all the tables in accordance with 

the suggestion. Although we agree with the comment made by the reviewer, since the 95 % 

confidence intervals for 6MWT in Table 5 are narrow, they will be the same for all the EQ-5D 

dimensions if reported with only 2 decimal places (regardless of the p-value). Thus, after careful 

consideration we have chosen to not reformat the values for 6MWT to 2 decimal places.  

Author action: Table 2 is reformatted to reporting only frequencies and percentages of patients having 

“problems” in the 5 dimensions. All tables reformatted to report to 2 decimal places except values for 

6MWT in table 5 and p-values.  

 

 

REVIEWER 2  

 

Reviewer: Akhilesh Sista  

New York University-Langone School of Medicine, New York, NY, USA  

 

We are grateful for the important comments made by the reviewer. We think the suggestions of the 

reviewer have increased the quality of the paper furthermore. Please see our detailed comments 

below:  

 

Reviewer question: There are several limitations with the study, some of which are acknowledged by 

the authors and some of which are not. The first is the cross-sectional/correlative nature of the study 

design, which allows only correlations. For example, it is not possible to discern whether low QOL is 

the cause or result of low exercise capacity – this is not explicitly stated by the authors.  

 

Author response: We thank the reviewer for bringing this important point up. We totally agree that the 

correlations found in our models between the mentioned factors and HRQoL could indeed be reverse. 

This is always a tricky observation in clinical studies evaluating HRQoL.  

 

Author action: We have added one sentence (page 20, lines 12-13):  

”Furthermore, we cannot exclude that this correlation also could be reversed, meaning that the 
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reduced HRQoL is due to the low physical performance.”  

 

Reviewer question: Also, the use of a “buddy” control cohort is clever but unconventional. By using 

the PE patients themselves to find friends that did not have a PE is fraught with potential biases and 

mischaracterizations of a control group. There is no baseline data about comorbidities, age, etc. in 

this buddy group, so the validity of the comparison is truly in question. If there is precedence in the 

literature for this sort of comparison being valuable, it would be important to cite, as this reviewer is 

unaware of any such literature.  

 

Author response: Thank you for this comment. The aim was to correct for incidents of VTE in the 

normative population. However given that the buddy controls were recruited totally anonymously, 

except for age and gender matching, we did not have access to any other data. This approach is 

obviously prone to bias, which we also have acknowledged in the study limitations section (page 22, 

lines 13-16). We are not aware of any previous studies using a similar control group, hence the lack of 

references. We have added one sentence in order to clarify this issue and deleted the mentioning of 

the buddy controls as a strongpoint of the study.  

 

 

Author action: A sentence added (page 7, lines 11-12):  

”Due to the anonymity of the buddy controls, further baseline characteristics were not accessible.”  

Following sentence deleted (page 22, lines 21-23): “the novelty of including a second control group, 

i.e., the buddy controls, that did not have incidents of VTE,”  

 

 

Reviewer question: Additionally, while the authors offer cardiopulmonary rehabilitation as a possible 

solution to the detriments in quality of life and exercise capacity in PE survivors, it is difficult to 

understand what can be done to improve these outcomes. To this end, it would be helpful to add the 

severity of the PE on presentation to the baseline characterization. Essentially, if it were known what 

proportion of these patients were in the intermediate/submassive or high-risk/massive categories on 

presentation, and then a regression analysis was performed on these variables, the paper would be 

considerably strengthened. It would be useful to know whether patients with severe PE are more at 

risk for developing long-term sequelae, as such data would be hypothesis generating for studies 

looking at early intervention to improve long-term outcomes.  

 

Author response: We thank the reviewer for this valuable and interesting comment. We have tried to 

evaluate this, at least partially, by incorporating the Fredrikstad score, which is a score for emboli 

burden, i.e. higher scores indicate more thrombus on CT-angiogram. This did not show any 

correlation with HRQoL. In order to evaluate whether the index episode of PE was in 

submassive/intermediate category, we would have needed to calculate the pulmonary embolism 

severity index score (PESI) and to have access to laboratory results of NT-proBNP and Troponin-I/T 

and/or echocardiographic results, as these are mandatory elements in order to classify PE in 

intermediate risk. [1] Unfortunately, we do not have these data for a sufficient number of patients that 

would allow relevant analyses. We have acknowledged this in the study limitations.  

 

Authors action: One sentence added (page 22, lines 16-18): “Furthermore, due to the study‟s 

retrospective design, which carried missing data concerning the index event of the pulmonary 

embolism we could not classify the PE episode as low or intermediate risk.”  

 

Reviewer question: Abstract: would recommend defining “buddy” controls in the abstract.  

 

Author response: Due to word limitations it was not possible to elaborate on this in the abstract. 

However, we have now added one sentence in order to defining the “buddy” controls.  
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Author action: One sentence added (page 2, lines 13-14). “The buddy controls were recruited by 

asking every patient to hand over the EQ-5D questionnaire to two age- and sex-matched friends or 

relatives.“  

 

Reviewer question: Would discuss why the EQ-5D was used as opposed to SF-36 and PEmb-QOL.  

 

Author response: Thank you for your comments regarding the discussion section. The choice of the 

EQ-5D was done in early stages of the study, based on its simplicity and anticipated high response of 

the study subjects. Although previous studies on HRQoL after PE have used SF-36, EQ-5D is a 

thoroughly validated and a vastly used generic questionnaire. Moreover, it is the most used 

questionnaire in VTE population in Norway, which perhaps will make it easier in the future for a health 

economical study. We do however agree that SF-36 could be more comprehensive and would make it 

easier to compare our results with previously published studies on HRQoL in PE patients.  

 

The decision to not use PE-mb-QoL was its disease-specific character, which does not allow 

comparisons with controls not having the disease. As one of the main objectives was to compare the 

HRQoL in PE patients to controls who did not have PE, PE-mb-QOL was not used. However, we 

have tried to acknowledge that this issue is one of the study‟s limitations (“Lastly, we did not apply a 

disease specific questionnaire of QoL.”).  

 

 

Author action: We have added the following sentences (page 22, lines 19-22) in the Limitation 

section:  

”The EQ-5D was used based on its simplicity and potential positive influence on patients‟ 

completeness of scores. It could be argued however, that the Short-Form 36 (SF-36) might have been 

a good choice as well, due to its comprehensiveness and in order to compare our results with 

previous studies.”  

 

Reviewer question: Overall, it would be important to report some of the specific QOL results from Klok 

et al.‟s studies so that the current data could be placed in better context, even if different instruments 

were used. Also, there have been several studies regarding long-term QOL following PE (many by 

Klok), so it would be helpful to highlight what is novel/new about the current paper.  

 

Author response: We acknowledge this point and have tried to discuss and refer all the work done by 

Klok regarding this topic. Specifically, we have for example addressed that his work back in 2010, 

which reported more predictive factors than our study, was perhaps due to imprecise regression 

models (page 21, lines 21-23). We have also elaborated further on this matter by referring specifically 

to another of his papers, which did not report any significant predictive factors page 21, lines 23-25). 

Hence, we concluded with the sentence ”Nevertheless, in our view these contradictions exemplify the 

heterogeneous effects of PE as a disease on both HRQoL and physical capacity and consequently 

rendering cumbersome evaluation of determinants of HRQoL in PE patients” (page 22, lines 1-4).  

 

We have tried to highlight in the beginning of the discussion what we assess is novel compared with 

previous studies.  

 

Author action: We have added the following in the discussion (page 19,lines 8-9):  

”To our knowledge this is the second largest study to compare long-term HRQoL after PE to a control 

group and the first one to incorporate a validated functional capacity test to a more comprehensive 

evaluation of HRQoL in PE patients."  

 

Reviewer question: Also, the fact that PE survivors had shorter than age and gender predicted 6MWD 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-013086 on 3 N

ovem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


is not addressed and deserves further discussion so that readers may understand the significance of 

this finding.  

 

Author response: We have added a short sentence in order to mention this finding in the discussion.  

 

Author action: One sentence added (page 19, line 25-26):  

”As for the whole study cohort, both male and female patients walked significantly shorter distance 

than their gender predicted value.”  

 

 

 

 

REVIEWER 3  

 

Reviewer: Simon Noble  

Cardiff University, Wales, United Kingdom  

 

We greatly appreciate the reviewer‟s efforts to carefully review the paper and the valuable 

suggestions offered. Please see our detailed comments below:  

 

Reviewer question: The pedant in me feels the authors need to be clearer about the meaning they 

give to “psychological effects”, “quality of life” and “HR QoL”. Certainly the abstract and introduction 

appear to give the impression that these terms mean the same thing and can be used 

interchangeably. For example the statement: “Unlike DVT, long-term psychological effects of acute 

pulmonary embolism (PE) are understudied.”  

 

I agree with this statement but there have been some qualitative studies which looked at 

psychological effects. It may be worth summarising the limited data currently our there.  

• Noble S, Lewis R, Whithers J, Lewis S, Bennett P. The long-term psychological consequences of 

symptomatic pulmonary embolism: a qualitative study. BMJ Open. 2014 Apr 2;4(4):e004561.  

• Bennett P, Patterson K, Noble S. Predicting post-traumatic stress and health anxiety following a 

venous thrombotic embolism. J Health Psychol. 2014 Jul 16.  

 

Author Response: Thank you for enlightening us with these two important references. We totally 

agree that the three mentioned terms are not interchangeable and that the sentence with ”long-term 

psychological effects of acute PE are understudied” is actually referring to studies on health-related 

quality of life in a quantitative matter and not qualitative.  

 

Author action: We have rephrased the following sentence by replacing the term psychological with 

HRQoL (page 4, line 7):  

”Unlike DVT, long-term effects of acute pulmonary embolism (PE) on HRQoL are understudied.”  

 

We have added the following to a sentence (page 4, line 11) and referred to the studies mentioned by 

the reviewer:  

”This relatively low frequency of CTEPH may be the reason for the limited number of studies focusing 

on HRQoL and the psychological well-being in PE patients.[4-9]”.  

 

We added the following sentence (page 20, lines 6-9) specifically mentioning one of the references 

suggested by the reviewer:  

” This finding could be further supported by a qualitative study in PE patients revealing that 

modification of physical activity and exertion (avoidance or reduction) was the commonest behavior 

change reported by the interviewed patients.”  
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Reviewer question: However, I would debate whether the authors are actually evaluating the 

psychological effects of PE or the functional effects. The majority of the EQ 5D is evaluating functional 

activities mobility, self care, usual activities and pain. As such the psychological domain of this tool is 

limited to anxiety/ depression which themselves are two separate entities.  

 

I therefore think the authors conclusions need to be a little more measured, particularly since the most 

significant impact on HRQoL appears to be due to reduced function as evidenced by the 6 minute 

walk results.  

 

Author response: Indeed the EQ-5D‟s 5 domains only have anxiety and depression as a measure for 

possible psychological impact of the disease being evaluated. However, it could be argued that a 

generic questionnaire, although not responsive enough, still can measure the psychological impacts 

of a disease. For example, if the patients score less in the domain of ”mobility” it still could be 

because of major psychological impact that the disease have had on them, e.g. fear of exacerbating 

the disease or fear of bleeding because anticoagulation. The impact of reduced function that we have 

reported is for us an interesting finding because we have shown that the reduced HRQoL is not 

merely a subjective phenomenon in this case. These patients also seem to have reduced functional 

capacity that is measurable. It is however, as reviewer 2 has pointed out, not impossible that this 

finding could also be reverse, i.e. the reduced functional capacity is due to reduced HRQoL. We 

therefore assess that a psychological evaluation of a disease does not mandate a qualitative study or 

usage of specific questionnaires within the field of psychology.  

 

Author action: We have tried to be more measured by removing the term cause or causality in the 

discussion and refer to our findings as correlations. We have added that our findings could also be 

subject of reverse correlation (pages 19-22).  

 

Reviewer question: It may also be worth a brief discussion on the cancer population since they 

comprised 38%v of the respondents and we know that the HRQoL in these may be affected 

considerably by the cancer and treatments.  

 

Author response: We have reported that 15 patients (7%) of the study cohort had active cancer (table 

1). Active cancer was not predictive of HRQoL in our regression analyses.  

 

Author action: We have added the following to a sentence (page 21, lines 18-19): “Of the predefined 

determinants being evaluated we found only a selected proportion predictive of worse HRQoL and to 

our surprise malignancy appeared not to be a significant determinant of HRQoL.”  

 

Reviewer question: I agree that the authors should highlight the limitations of the study being the 

limited sample size: whilst over 200 patients is admirable, it is a quarter of those initially screened and 

one half of those eligible.  

 

Author response: We agree with this observation. We have tried to highlight this in the limitations by 

mentioning that the recruitment could have been biased by patients with more persistent symptoms.  

 

Author action: we have revised a sentence (page 22, lines 9-10) in order to make this limitation 

clearer.  

”Moreover, since the final study cohort comprised of one-quarter of the patients being assessed for 

eligibility a possible bias toward recruitment of patients with more persistent symptoms cannot be 

ruled out. ”  
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1 Konstantinides SV, Torbicki A, Agnelli G, et al. 2014 ESC guidelines on the diagnosis and 

management of acute pulmonary embolism. Eur Heart J. 2014;35:3033–69–3069a–3069k. 

doi:10.1093/eurheartj/ehu283 

 

VERSION 2 – REVIEW 

REVIEWER Akhilesh Sista 
NYU-Langone School of Medicine, New York, NY, USA 

REVIEW RETURNED 16-Sep-2016 

 

GENERAL COMMENTS The authors have done an excellent job of addressing my concerns 
and those of the other reviewers.  
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