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VERSION 1 - REVIEW 

REVIEWER Aaron Thrift  
QIMR Berghofer Medical Research Institute  
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REVIEW RETURNED 19-Sep-2013 

 

GENERAL COMMENTS This population-based study of esophageal cancer examined 
whether education influenced survival. My comments are few. A 
strength of the study is the inclusion of almost 90% of all esophageal 
and cardia cancer patients in Sweden during the study period. 
However, it is unclear why the authors limited their investigation to 
education. It is hard to imagine that education alone, but rather a 
person’s social class, being used to guide treatment decisions. The 
authors have access to data on education level, occupation, marital 
status and income in the LISA-registry that could be analyzed as 
part of a broader investigation (with greater public health and clinical 
relevance) of the influence of socioeconomic status on esophageal 
cancer survival. Finally, the proposed association between 
education (socioeconomic status more broadly) and survival among 
stage 4 patients requires further thought and caution. While not 
statistically significant, the association in stage 1 patients is very 
similar in magnitude to that in stage 4 patients. Did the authors test 
for statistical interaction? To help clarify this association, the authors 
should consider re-running this analysis using a single reference 
group including patients with education ≥ 13 years and stage 1 
disease.   

 

REVIEWER Yuri Ito, PhD  
Researcher  
Center for Cancer Control and Statistics  
Osaka Medical Center for Cancer and Cardiovascular Diseases, 
Osaka, Japan  

REVIEW RETURNED 24-Sep-2013 

 

THE STUDY The authors used a nation-wide database linking with other 
databases which have a lot of useful variables to identify cancer 
survival analysis. Basically, their statistical approach is fine, but 
nowadays, much more appropriate approach (relative survival 
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approach) has been used as a standard approach in the research 
area of cancer survival analysis based on population-based cancer 
registry data. Usually, cause of death from death database was 
incorrect to use as cause-specific event to estimate net survival of 
cancer patients. We also need to use relative survival approach for 
the multivariate modeling1. I would like to recommend to the authors 
to use this appropriate statistical method.  
 
In addition, I was wondering why the authors used education level 
as an alternative factor of socio-economic status. I think that the 
authors can also use the socio-economic index as some reference 
papers (Reference no. 3 and 4 in the manuscript) used.  
 
1. Dickman PW, Sloggett A, Hills M, Hakulinen T. Regression 
models for relative survival. Stat Med. 2004;23(1):51-64. Epub 
2003/12/26.  

 

VERSION 1 – AUTHOR RESPONSE 

Response:  

We do understand the concerns of the reviewer, but also acknowledge that several methodological 

issues need to be considered when analysing socio-economic inequalities in mortality, especially 

when the aim is to study the magnitude of an effect.1 The idea of using indicators of socioeconomic 

position is to describe the social stratification in society. This stratification distributes structural 

positions in society. In principle there are three different proxies for this; occupation-based, income, 

and education. During our initial protocol meeting with all collaborators, including a specialist is Public 

Health (RL), we have discussed this thoroughly with all authors, and agreed to limit ourselves in the 

current paper to education level only. Education is among the most widely used indicators of 

socioeconomic status in health research because its ease of measurement, stability over adult 

lifespan, applicability to persons not working, and not affected by reverse causation of disease etc.2 

The correlation between different socio-economic factors may be low to moderate because they 

measure different phenomena and tap into different causal mechanisms, as shown in a Swedish-

German study investigating education, income and occupational class.3  

Income: We considered overall income too heterogeneous because it does not reflect total wealth 

very well, at least not in Sweden. Also the income of the spouse and number of individuals supported 

should be taken into account. Also, income varies over time? Due to these methodological and 

practical issues we decided not to study income as an exposure.  

Occupation-based: Using the socioeconomic classification of Statistics Sweden (SEI 1982:4I) which is 

similar to the Erikson-Goldthorpe scale and the International Socio-economic index for occupations 

(ISCO) 4, would have been an option as this measure is a good measure of the social stratification in 

society. However, there has been no update of this measure since the Census in 1990.  

Therefore, we argue that educational level is one of the most valid and commonly used measures of 

socioeconomic position. As we had limited number of cases (N=600) we decided to study only one 

measure. Educational level is updated yearly, is easy to categorize and has a low number of missing 

information.  

Marital status: Since marital status and educational level have different underlying hypothesised 

mechanisms influencing any survival differences, we decided not to combine both these into one 

paper. A higher educational status has been associated with a higher quality of life and better health 

in several previous studies, but it does not mean that higher educated people more often are married. 

While educational status reflects the social status during lifetime, marital status might more reflect 

social capital.  

 

We added the following paragraph in the discussion section:  

“(…) especially because we limited our study to one exposure as proxy for socio-economic status. We 
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also considered using income or occupation-based measures of socioeconomic position but choose 

individual educational level as it is robust and easy to measure. Income is rather complex to measure 

as one has to take wealth and numbers supported by the income into account. The last updated 

Census in Sweden on an occupation-based measure was in 1990.1 3 Therefore, we limited this study 

to education status only.”  

 

Finally, the proposed association between education (socioeconomic status more broadly) and 

survival among stage 4 patients requires further thought and caution. While not statistically significant, 

the association in stage 1 patients is very similar in magnitude to that in stage 4 patients. Did the 

authors test for statistical interaction? To help clarify this association, the authors should consider re-

running this analysis using a single reference group including patients with education ≥ 13 years and 

stage 1 disease.  

 

>> Response:  

We added an additional table to the manuscript (as table 5 or as appendix, depending on the decision 

of the editors) (not shown here). And we added the following sentence to the methods:  

"To test for interaction, a fully adjusted model was used with the patient group in the highest category 

of education with tumour stage I as the reference group."  

And the following sentence to the results:  

"When the patient group with tumour stage I and the highest level of education was used as reference 

group, survival was significantly worse in all groups with tumour stages II to IV (Table 5/Appendix)."  

 

 

Reviewer: Yuri Ito, PhD  

Researcher  

Center for Cancer Control and Statistics Osaka Medical Center for Cancer and Cardiovascular 

Diseases, Osaka, Japan  

 

The authors used a nation-wide database linking with other databases which have a lot of useful 

variables to identify cancer survival analysis. Basically, their statistical approach is fine, but 

nowadays, much more appropriate approach (relative survival approach) has been used as a 

standard approach in the research area of cancer survival analysis based on population-based cancer 

registry data.  

 

Usually, cause of death from death database was incorrect to use as cause-specific event to estimate 

net survival of cancer patients. We also need to use relative survival approach for the multivariate 

modeling1. I would like to recommend to the authors to use this appropriate statistical method.  

1. Dickman PW, Sloggett A, Hills M, Hakulinen T. Regression models for relative survival. Stat Med. 

2004;23(1):51-64. Epub 2003/12/26.  

 

 

>> Response: The suggested analytical approach would require the data on survival versus 

educational level available for the whole Swedish background population, which we do not have. 

Nevertheless, this should not strongly influence the results of the present study.  

 

Moreover, any “baseline” relative difference in survival between educational level groups should be of 

limited impact on this study, since the great majority of deaths within 5 years postoperatively (95%) 

are because of cancer recurrence (if the patients survived the initial post-operative period)5 6. This is 

also the reason why we censored the data at 5 years follow-up, since deaths after 5 years are less 

likely to be related to the cancer, which means the mortality after those 5 year- period should be 

similar to the background population.  
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The following paragraph was added to the discussion:  

“Any baseline difference between educational groups is deemed of limited impact, since the great 

majority of deaths within 5 years after operation for oesophageal cancer (95%) are because of cancer 

recurrence.5 6. We censored our data at 5 years after surgery, because deaths after this period are 

less likely to be related to cancer recurrence, and the mortality should be similar again as the 

background population.”  

 

In our main survival analyses, deaths from all causes were taken into account. Limiting ourselves to 

the cancer-specific deaths would not change the results, since only 26/451 deaths (5.8%) did not 

have oesophageal cancer as main or contributing cause of death.  

 

In addition, I was wondering why the authors used education level as an alternative factor of socio-

economic status. I think that the authors can also use the socio-economic index as some reference 

papers (Reference no. 3 and 4 in the manuscript) used.  

 

>> Response: In addition to our answer to reviewer 1, we would like discuss the choice of limiting the 

study to educational status even further, in relation to this comment. The British study of Gossage et 

al (Reference 3) based socio-economic status only on postal code, as Index of Deprivation, which 

was not a person-specific measure. We believe that information on educational level per patient is 

more representative and specific, and our findings accurately reflect the educational status of each 

individual. Reference 4 (Jansson et al 2005) used information collected by questionnaires, not 

registers, and did not combine these into one index of socio-economic deprivation. This study had 

another study design (case-control study), and larger overall sample size, which made sub-analyses 

for these factors more feasible than in the current study. So we agreed in our initial protocol meeting 

that a clear-cut and straight forward approach, including educational level as the only exposure, was 

the best measure in this relatively small study cohort. This one-exposure approach has been used in 

several other studies examining aetiology, management of other types of cancer.7-10  

 

 

Number of patients (events) was not enough large to prove their hypothesis. I think they can estimate 

how many event they needed.  

 

>> Response:  

Since the association between education level on survival in oesophageal cancer patients, has not 

been examined yet, we did know beforehand how large any potential effect could be. Therefore, we 

only performed post-hoc power analyses as stated in the discussion: “A post-hoc power analysis 

showed that if the HR would have been 1.43 or higher, the power for this study cohort would have 

been at least 80%. An adjusted HR of 1.19 (Table 3) would e.g. require a sample size of 2,500 

patients in the study cohort assuming similar conditions as those of the present study. Therefore, 

even larger studies are needed to statistically verify the level of potential associations indicated in the 

present study.”  

Nevertheless, we believe the results of this study are valuable, since these findings are based on one 

of the largest nationwide datasets on oesophageal cancer currently available with a sufficiently long 

follow-up (5-years of all cohort members).  
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VERSION 2 – REVIEW 

REVIEWER Yuri Ito, PhD  
Researcher  
Center for Cancer Control and Statistics  
Osaka Medical Center for Cancer and Cardiovascular Diseases, 
Osaka, Japan  

REVIEW RETURNED 07-Nov-2013 

 

GENERAL COMMENTS It is still questionable that the sample size was enough to estimate 
the differences between education levels, because they included a 
lot of variables to adjust. I think that they may be able to do similar 
analysis using nationwide population-based cancer registry data 
which has much larger size of data, although the database does not 
include some clinical variables. Their description of limitation about 
this problem in discussion part were well explained. This will help to 
give a caution to readers.  

 

 

 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-2013-003754 on 3 D

ecem
ber 2013. D

ow
nloaded from

 

http://bmjopen.bmj.com/

