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STUDY PROTOCOL 

 

Project title:  

Level of education in relation to 5-year survival after oesophageal cancer surgery (SECC) 

 

Collaborators (in alphabetic order) 

Anna, Asif, Fredrik, Jesper (last author), Nele (first author), Pernilla, Rickard.  

 

Objectives 

To clarify the potential effects of the socio-economic factor educational level on the overall 

survival within 5 years after oesophageal cancer surgery, using the SECC database linked to 

the LISA-registry  

 

Background 

Previous studies have shown that the socio-economic status might affect survival after a 

cancer diagnosis [1-7]. Possible explanations may include differences in comorbidity burden, 

life style, health awareness and health care seeking behaviour [1]. In some studies, marital 

status and patient’s partner’s level of education has influenced choice of, and adherence to, 

treatment. Timing (referral) and stage at diagnosis may also play a role [1, 7, 8].  

 

Only little is known about the specific impact of socio-economic factors on the outcome after 

oesophageal cancer surgery. Studies have tried to explore determinants of short term 

survival (in-hospital or 30-days), survival after oesophageal cancer diagnosis, or tried to 

predict the success of chemotherapy [4, 9-14]. Several studies explored determinants for 

long-term survival after oesophageal cancer surgery [15-19], but most of these focused on 

clinical and tumor-related characteristics. Only a minority of these studies included 

determinants used to describe the socio-economic status of the patient (e.g. ethnicity, marital 

status, education status, smoking and ´deprived´ socio-economic status [4, 14, 16, 20-23]. 

Taken together, surprisingly little is known about the specific impact of education on survival 

after oesophageal cancer surgery. A better insight in the prognostic variables may improve 

pre-operative information, post-operative management, and consequently also survival and 

quality of life after surgery for oesophageal carcinoma. 
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Methods 

Data collection 

The following databases are linked and will be used: 

- SECC-database (Swedish Esophageal and Cardia Cancer database): an all-

encompassing, nationwide research database that includes almost all esophageal 

and cardia cancer patients in Sweden treated with surgery. SECC contains detailed 

patient file-based information about tumor pathology and localization, TNM stage, 

surgical procedures, techniques and complications, and additionally contains 

repeated health-related quality of life (HRQL) assessments and clinical (prognostic) 

factors such as BMI. The SECC register was initiated in April 2001 and since then 

until December 2005 about 90% of all surgically treated esophageal cancer patients 

are included. The almost complete national coverage and the detailed prospective 

data collection and objective manual review of each case ensure a good validity. The 

patients are all followed up for at least 5 years for survival (up to 2012).  

- LISA-registry (Longitudinell integrationsdatabas för sjukförsäkrings- och 

arbetsmarknadsstudier): includes socio-economic variables, e.g. educational level, 

occupation, marital status and income. 

- The Causes of Death Registry: includes dates and underlying causes of all deaths 

among persons residing in the country, independently of where they died (including 

abroad). Only a small number of deaths (0.5%) do not have a recorded cause of 

death. This enables us to study disease-specific mortality. 

- Patient Registry: will be used to collect data on comorbidities based on discharge 

diagnoses, surgical procedures, and hospitalisation dates. The Swedish Patient 

Registry was 85% complete in 1983 and 100% in 1987 and onwards. The Patient 

Registry provides us with possibilities to better adjust the results for comorbidities. 

 

Study design 

This prospective population-based cohort study will be based on the SECC database 

(N=616), of patients who underwent oesophageal resection in April 2001 to December 2005 

and followed up for 5 years. The specific impact of education on long-term survival after 

surgery will be evaluated.    

The data from the available registries will be used for each cohort member, including co-

morbidities, operations, cancer, date of death, cause of death, etc. 

 

Study exposures 

- Socio-economic factors: education = defined by the number of years of education at 

time of surgery; divided in 3 groups (based on data from 1990 and onwards – 

education register-LISA):  
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i. Low (≤ 9y in total; compulsory education),  

ii. Middle (10-12y),  

iii. High (13y or more; at least 3y of university college or university). 

The changes in the educational system shouldn´t have influenced these subcategories. If 

necessary, the middle and high education groups will be combined into one group. 

 

 

Study outcome 

1) Overall mortality up to 5 years after oesophagectomy for oesophageal or cardia cancer.  

2) Overall mortality up to 5 years after oesophagectomy for oesophageal or cardia cancer, 

after exclusion of the first 90 days after surgery. 

3) Disease-specific mortality up to 5 years after oesophagectomy for oesophageal or cardia 

cancer. (Possibly not report results in paper, only mention in text) 

4) Disease-specific mortality up to 5 years after oesophagectomy for oesophageal or cardia 

cancer, after exclusion of the first 90 days after surgery. (Possibly not report results in paper, 

only mention in text) 

5) Potential outcome: 90-days overall mortality after oesophagectomy for oesophageal or 

cardia cancer (possible power problem) 

 

The last surgical resections were performed in 2005, so all patients have sufficiently long 

follow-up. 

 

Possible confounders 

(1) Tumour stage: based on TNM classification (categorised in 4 groups: 0-I; II and III, IV). 

Stage III=T3N1 is largest group ±60%),  

(2) Comorbidities: combined in 3 groups: none – one –more than one; or 2 groups if 

insufficient statistical power; 6 possible comorbidities: diabetes, cardiovascular disease, 

pulmonary disease, liver disease, renal failure, other cancer. Data should be complete (not 

reported = none), but patients can have more than 1 co-morbidity. In former SECC studies 

hypertension and “other” were also reported, but will not be included in this binary variable.  

(3) Age (at surgery): 3 groups: <60y, 60-74y, >75y or continuous. 

(4) Sex (adjustment might lead to power problem; only 20% female) 

(5) Histological type (adenocarcinoma - 76% or squamous cell carcinoma – 24%) – 

adjustment in the regression model + stratification. 

(6) Complications (surgical or medical; combined in 3 groups: none – one –more than one; or 

2 groups if insufficient statistical power. In SECC database: 9 types of surgical 

complications and 10 medical) (Not in 90 days survival) 

(7) Surgery volume: 2 equal sized groups 
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Statistical analyses 

The adjusted associations between education and survival after oesophageal cancer surgery 

will be analysed by means of multivariable Cox regression analyses (hazard ratio’s) with 95% 

confidence intervals.  

Kaplan-Meier method will be used to present mortality, and comparison between survival 

curves in various exposure groups will be tested with the log-rank test. 

 

Interaction analysis or separate stratified analysis will be conducted for different tumour 

stages and histological type (possibly not presented in study). 

 

Three models will be used: 

- Model 1: crude model 

- Model 2: age, sex, TNM,  

- Model 3: all variables (except for complications in short term/90d mortality) 

 

 

 

 

Time plan 

What to do   When to do it   

1) Study protocol  October-November 2012 

2) Statistical analyses  October-November 2012 

3) Manuscript writing  October-December 2012 
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