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BACKGROUND 

 

Esophageal cancer 

Esophageal cancer is one of the ten most common cancers in the world and its incidence is increasing 

rapidly1. At presentation, only a third of esophageal cancer patients are diagnosed with localized 

disease and may therefore be eligible for potentially curative treatment2-5. The main curative treatment 

options are surgical resection or multimodality treatment encompassing surgery in combination with 

neo-adjuvant chemotherapy or chemoradiation treatment6. Patients with squamous cell cancer may 

receive definitive radiotherapy or chemo-radiotherapy7-9. Despite intensive treatment schedules, the 5-

year survival rate rarely exceeds 50%10. In addition, treatment may lead to major short- and long-term 

adverse effects11;12.  

 

Health-related quality of life  

To obtain a complete evaluation on the effects of cancer treatment it is essential to conduct clinical 

research and assess how patients perceive and experience their treatment13-15. Information about a 

patient's health condition provided by the patient without interpretation from an oncologist (surgeon, 

medical oncologist, and radiotherapist) or other third party is defined as a patient reported outcome. By 

incorporating patient reported outcomes, oncologists receive valuable information about patient's 

functioning, symptoms, well-being, and their health-related quality of life (HRQL)16-25. Collecting HRQL 

information from a group of similar patients in a clinical research setting is referred to as 'evidence-

based HRQL data'.  

 

Information needs 

Most cancer patients want to be fully informed about their cancer, their prognosis, and the expected 

harms and benefits of their treatment26-29. Their preferred source of information is the oncologist28;30;31. 

This need for information persists after treatment, and patients want to receive information on both 

clinical and HRQL outcomes18;19;28;29;32-35. Addressing patients’ information needs is especially important 

when the clinical effectiveness of the treatment is limited, and when treatment results in short- and long 

term adverse effects on patients' health and well-being, as is the case with esophageal cancer 

surgery36;37.  

 

Providing evidence-based HRQL data 

To fully inform patients prior to, during, and after cancer treatment, it is essential that oncologists use 

evidence-based HRQL data38-41. By providing evidence-based HRQL data, the oncologist is able to 

inform patients about the prevalence (e.g., the extent to which the experienced symptom is common) 

and course (e.g., the extent to which they will continue to experience this symptom) of the expected 

harms and benefits of cancer treatment. This way, oncologists may help patients to reduce uncertainty 

and to create realistic expectations about the future42;43. Furthermore, it may aid patients in coping with 

difficulties by anticipating symptoms and side effects42;43. Indeed, guidelines require that patients are 

informed about the implications of treatment, such as side effects to be expected, and that this 
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information is considered when important decisions have to be made. Hence, by providing patients with 

evidence-based HRQL data, oncologists may support patients in their decision making14;44 and 

contribute to patient autonomy45. Patients who are well informed about their treatment have been found 

to more likely complete treatment and to be less anxious thereafter46. 

 

Problems in obtaining and providing evidence-based HRQL data 

To be able to meet patients’ information needs, it is essential that oncologists are aware of the topics 

most important to patients. However, addressing important topics might be difficult for patients due to 

the complexity and significance of the topics discussed47. In addition, they are in a vulnerable and 

dependent position, which may result in patients asking little to no questions. As a result, oncologists, 

who tend to underestimate patients' information needs, determine the consultation agenda48. 

Furthermore, oncologists do not always attribute the same level of importance to topics considered 

important by patients. As a result, the oncologist is not aware of the topics considered most important to 

patients. Unfortunately, when oncologists do address patient important topics, they do not always 

provide information that is tailored to the needs of the individual patient49. Moreover, they rarely use 

available evidence-based HRQL data to systematically inform their patients50.  

  

AIMS AND ORGANIZATION OF THIS THESIS 

Considering the problems described above, the overall aim of this thesis is to support patients in 

obtaining and oncologists in providing evidence-based HRQL data prior to and following esophageal 

cancer surgery. This thesis is divided in two parts. In Part I, we address the information needs of 

esophageal cancer patients prior to and following esophageal surgery, the barriers and facilitators 

patients experience when discussing their information needs with their oncologist, and the development 

of a web-based question prompt sheet to support patients in discussing HRQL topics in the follow-up 

consultations after surgery. In Part II, we create an overview of patients' HRQL prior to and following 

esophageal cancer surgery, and highlight several issues that hinder the extraction of high quality and 

clinically applicable HRQL information. In short, while the focus of Part I is on the information needs of 

the patient, the focus of Part II is on the health-related quality of life of esophageal cancer patients. 

 

Part 1 – Information needs of esophageal cancer patients 

To be able to meet patients’ information needs, it is essential that oncologists are aware of the topics 

that are considered most important to patients. Hence, we developed two core information sets - one to 

be used in consultations prior to esophageal cancer surgery, and one to be used in consultations 

following esophageal cancer surgery. A core information set represents the minimum number and type 

of information that could be addressed by the oncologist during the consultation51. To define optimal 

information for patients, it is essential that both the views of the patients and those of the health-care 

professionals (e.g., oncologists, nurses, dieticians) are accounted for. To facilitate this process, we 

applied a structured and iterative process to collect information from a large number of panelists across 

locations and expertise (i.e., Delphi methodology)52;53. Consensus was encouraged by providing 

panelists with individual and group feedback between rounds52;54-56. Chapter 2 reports on the 
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development of the core information set that can be used in consultation with patients prior to surgery 

for esophageal cancer. In addition, we report on how the core information set can be used in future 

practice to improve shared decision-making and informed consent. Chapter 3 reports on the 

development of the core information set that can be used in the initial follow-up consultation after 

esophageal cancer surgery. We furthermore highlight the differences in the level of importance 

attributed by patients and health-care professionals in the two core information sets developed. 

 

Although a core information set may enhance the quality of the information provision in consultations, it 

provides little information on the specific type of information requested by individual patients. In addition, 

some patients may want to address additional topics, and getting these topics on the consultation 

agenda probably requires active participation. Hence, the focus of Chapter 4 was to identify the post-

operative information needs of esophageal cancer patients and the barriers experienced. By obtaining 

such knowledge, we might develop interventions that support patients in meeting their information 

needs. Therefore, we also investigated patients’ opinions about existing patients-targeted support tools 

that might overcome some of the barriers experienced. Based on our findings, we chose to develop a 

web-based question prompt sheet, which is a simple support tool containing a structured list of example 

questions57-59. Chapter 5 reports on the development and feasibility of a web-based question prompt 

sheet to support the discussion of HRQL topics in the initial follow-up consultation after esophageal 

cancer patients. 

 

Part 2 – Health-related quality of life of esophageal cancer patients 

Once we have identified the topics that are most important to patients, it is essential that we provide 

oncologists with a knowledge-base from which they can provide the high-quality and understandable 

HRQL information needed by patients. It is essential that such information is based on well-designed 

and conducted studies to ensure that results are high quality and useful for clinical practice38;60;61. 

Chapter 6 reports on a meta-analysis to provide oncologists with a knowledge-base from which to 

inform esophageal cancer patients about the direction, magnitude, and duration of HRQL change after 

surgery. By performing a meta-analysis, we were able to obtain a more precise summary estimate of 

the magnitude of HRQL changes compared to individual studies, and also to determine the amount of 

heterogeneity (i.e., inconsistencies not attributable to chance) across studies62.  

 

A concept highly related to HRQL is distress which is defined as a multifactorial experience and may 

reflect physical, social, and emotional problems63.  When chronic and untreated, distress can result in 

poorer adherence to treatment64;65, satisfaction with care64;66, HRQL64;67;68, and even survival69;70. Hence, 

to inform patients about the effect of treatment, it is important to obtain information about patients' level 

of distress prior to and following treatment, and the problems that occur during that time. Although there 

are numerous studies available that have evaluated the HRQL of esophageal cancer patients prior to 

and after surgery71;72, there are no studies that provide natural frequencies regarding the prevalence of 

the problems esophageal cancer patients face. Hence, oncologists are not able to provide specific data 

when patients ask whether the problems they experience are 'common' or 'normal'. Therefore, Chapter 
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7 reports on a study in which we aimed to identify esophageal cancer patients' level of distress, type of 

problems, and wish for referral prior to treatment. To identify the clinical relevance of each reported 

problem, we build prediction models for patients' elevated level of distress and wish for referral73. 

Furthermore, to identify the clinical relevance of elevated distress, we build a prediction model for 

overall survival. In addition, we explored the presence of ‘problem clusters’ (i.e., problems that tend to 

cluster in systematic ways), since these may have additional prognostic value above single problems74. 

 

To use evidence-based HRQL data in clinical practice, the data has to be derived from high-quality 

clinical research, for instance from well-designed and well-conducted randomized controlled trials or 

cohort studies38;60;61. Hence, it is essential to assess the quality of the design, conduct, analysis, and 

reporting of studies evaluating HRQL in esophageal cancer. Only studies that are high-quality are able 

to provide information that can be used to inform patients75. In Chapter 8, we assessed the quality of 

studies evaluating HRQL after potentially curative treatment for esophageal cancer with respect to study 

design, risk of bias, HRQL outcome reporting, and additional issues of reporting and methodology to 

identify high-quality studies, capable of providing high-quality results76;77.  

 

Although high-quality studies are essential to inform clinical practice, a single study is not sufficient. 

Only by combining similar high quality, studies are oncologists able to provide accurate and reliable 

information. Unfortunately, there are many HRQL questionnaires available which limits comparability of 

research findings. Hence, in Chapter 9, we compliment the results from Chapter 8 by highlighting the 

diversity of HRQL questionnaires used in the field of esophageal cancer.  

 

In Chapter 10, we will transform our findings into strategies to support patients in obtaining and 

oncologists in providing evidence-based HRQL information prior to and following (esophageal) cancer 

treatment. 
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ABSTRACT 

 

Background 

Surgeons provide patients with information before surgery although standards of information provision 

are lacking and practice varies. The development and use of a ‘core information set’ may improve 

understanding and decision-making. A core set is a minimum set of information to use in all 

consultations as a baseline before surgery. This study developed a core information set to use during 

information provision prior to surgery for esophageal cancer.   

Methods 

All potential information was identified from the literature, observations of clinical consultations and 

interviews with patients. The information was synthesized and used to create a questionnaire survey. 

Stakeholders’ (patients and professionals) were surveyed twice to assess views of information 

importance from “not essential” to “absolutely essential” using Delphi methods. Items not meeting pre-

defined criteria were discarded after each survey round. Items retained after the second round were 

voted on in stakeholders meetings to agree the final core set.   

Results  

Initially 67 information items were identified from the multiple sources. Survey response rates were 

good, 76.5% (185/242) and 54.8% (126/230) for patients and professionals respectively (first round) and 

> 83% in the both groups thereafter. Health professionals rated short term clinical outcomes most highly 

whereas patients rated longer endpoints as important. In the consensus meetings nine items were 

identified in the core set to encompass issues of importance to both stakeholder groups.  

Conclusion 

This study has established a core information set to use for surgery for esophageal cancer. Further 

work will evaluate its use in practice. 
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INTRODUCTION  

The main stay of curative treatment for esophageal cancer is surgery which may be combined with neo-

adjuvant chemotherapy or chemoradiotherapy. Although many advances in surgery for esophageal 

cancer have occurred over the past decade, the long term outcomes are generally poor and peri-

operative risks remain high1. The risk of in-hospital death after esophagectomy is between 2 and 4%, 

serious complications occur in about 20% of patients. Surgery also has an immediate major detrimental 

impact on health-related quality of life (HRQL). Survival after surgery is in the region of 30 to 50% at five 

years and HRQL deficits persist in long-term survivors2-4. The decision to undergo this surgery, 

therefore, is difficult. It is informed by discussion between surgeons and patients about the short term 

risks and long term outcomes and it includes consideration of tumor stage, patient co-morbidities, and, 

surgeon and patient preferences. Current United Kingdom and international policy supports the use of 

shared decision-making between surgeons and patients with exchange of information5-6. Whilst there is 

an emphasis for surgeons to provide high-quality information to inform the decisions, the actual 

information provided in consultations is largely unknown and standards for information provision and 

methods for informed consent for surgery are limited7. Indeed, the driver behind many consultations 

focuses on the medico-legal requirements for surgeons to discuss inherent risks of surgery rather than 

focus upon patient information needs8-10.  

Recent surveys in esophago-gastric cancer and other cancer sites have examined patients’ 

preferences for information8,10. Generally patients prefer more rather than less information and studies 

show that patients want surgeons to raise sensitive issues (such as prognosis) in clinic appointments 

rather than having to request this information themselves8-11. There is therefore recognition that 

information provision is important, however, the amount of information that could be communicated 

before surgery is large and it is unclear what information is critical to inform understanding. It is also 

important to avoid overwhelming patients with data which may reduce understanding12. One method for 

focused provision of information before surgery is to identify a ‘core information (disclosure) set’ for 

specific procedures13. Core information represents the minimum information to be disclosed by a 

clinician in all consultations for a particular operation. The idea of the “core information set” was 

described in the bioethical literature over 30 years ago where ‘core disclosure’ was recommended. It 

was suggested that a ‘core disclosure set’ would include information of importance to key stakeholders 

(i.e. patients and surgeons) and be feasible to communicate in a regular clinical consultation. Although a 

seminal idea, this has hitherto not been further explored14. This study presents the development of a 

core information (disclosure) set for surgeons to use in consultations with patients before surgery for 

esophageal cancer and considers how this can be used in future practice to improve shared decision-

making and informed consent.  

 

METHODS 

Development of the core set involved three phases. Phase 1 generated an exhaustive list of all the 

information that could be communicated before surgery for esophageal cancer. This long list was 

reduced by grouping similar pieces of information together and these were used to create questionnaire 

items. In phase 2 the questionnaire was used to survey stakeholders’ views of the importance of each 
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item using Delphi methods. Phase 3 finalised the core information set to be feasible to use in practice 

through separate consensus meetings with surgeons and patients (Table 1).  

 

Phase 1 – generation of a questionnaire  

Several sources were used to identify all possible pieces of information; i) systematic searches of the 

international clinical and patient reported outcome literature, ii) analyses of written patient information 

leaflets used for esophageal cancer surgery in UK hospitals, iii) analyses of audio-recorded 

consultations between patients and surgeons in which consent for surgery was discussed, and, iv) 

analyses of interviews with patients prior to surgery15-19. Duplicates were removed and a long list of 

information was created. The clinical items were categorized independently by two members of the 

study team into domains (e.g. 30-day and 90-day mortality were within the ‘mortality’ domain). Patient 

reported outcomes were grouped into domains (e.g. ability to walk and activity levels were within the 

physical function domain) and verified by two researchers and a patient representative15. Items from 

patient information leaflets were independently categorized by a surgical registrar and a cancer nurse 

specialist. Discrepancies were resolved by discussion with the study lead. Overlapping domains 

between data sources were condensed producing a final list of domains.  

 The final domains were operationalised into questionnaire items using lay language with the 

medical terminology included in parentheses. The purpose of the questionnaire was to allow 

stakeholder groups to rate items from 1 to 9, where 1 was ‘not essential’ and 9, ‘absolutely essential’ 

information. The questionnaire was piloted by four members of a patient support group for face validity, 

understanding and acceptability. Following this modifications were made. The questionnaire was 

translated into Dutch by a professional translator and checked by members of the study team.  

 

Phase 2 - Delphi consensus methods  

Delphi consensus methods were used to inform consensus on the core information set20. The 

questionnaire developed in Phase 1 was sent to key stakeholders including esophageal cancer 

surgeons, clinical nurse specialists and patients who were awaiting or who had undergone surgery for 

esophageal cancer (Round 1). Surgeons and nurses were identified via an esophageal cancer meeting, 

the UK Association of Upper Gastro-Intestinal Surgeons and by personal knowledge of surgeons in 

esophageal cancer surgery centers. Patients were recruited from Bristol and Birmingham in the UK, and 

from the Academic Medical Centre in The Netherlands. In the UK, participants were approached by post 

and responders consenting to participate were sent the questionnaire with a stamp addressed 

envelope. One reminder was posted to patients if necessary.  

 Health professionals were approached in a similar way with an e-mail reminder if required. In 

the Netherlands, participants were contacted by telephone and those agreeing to participate received 

postal questionnaires. Health professionals were contacted by email and then posted questionnaires.  

 First round questionnaires were analyzed and participants sent a second questionnaire 

(Round 2) which contained a reduced number of items. In Round 2, participants were asked to re-

prioritize each item. Round 2 questionnaires also contained feedback from Round 1. All questionnaires 

contained the individual’s score 1 and group feedback (summarized as a mean score in order to be 
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readily understood by participants). Some participants had feedback for both stakeholder groups and 

others had feedback for their own stakeholder group (details of this exploratory sub-study will be 

described separately). Participants were asked to rescore each item between 1 and 9; questionnaires 

were then analyzed to determine which items should be retained and presented in the consensus 

meetings. The Round 2 survey was carried out using retained items.  

 

Phase 3 – Face to face consensus meetings  

Two consensus meetings were held in Bristol; the first with health professionals and the second with 

patients and carers. Because esophagectomy represents major surgery and post-operative recovery is 

often lengthy, carers were also invited to participate in the patients’ meeting in recognition of their 

crucial role in decision making. The meetings were held in January and March 2013 respectively. 

Attendees were all from the UK and had completed the questionnaire surveys and responded to an 

invitation to attend a consensus meeting. The retained items from the second survey were presented in 

the meetings and participants asked to anonymously rate their importance. Anonymised voting took 

place to ask participants to select ‘In’, ‘Out’ or ‘Unsure’ for each time. Histograms and descriptive 

statistics were created for each item during the meeting displayed to the participants. Where there were 

apparent bimodal distributions (similar number of participants voted ‘In’ or ‘Out’) these were explored by 

discussion to see if there was polarized opinion within the stakeholder groups.   

 

Sample size  

There are no agreed methods to set the sample size for Delphi surveys or consensus meetings. 

Therefore an opportunistic approach was used with the aim of obtaining at least 100 respondents for 

each group for the survey and a group in which discussion could take place (<30) for the consensus 

meetings.  

 

Data analysis  

In Round 1 of the survey, items were categorized as “essential” and retained for Round 2 if they were 

rated between 7 and 9 by over 50% of respondents and between 1 and 3 by less than 15%. Items not 

meeting these criteria were discarded. Mean scores were calculated for each retained item. The 

process of discarding items was performed separately for patient and health professional groups. 

Round 2 responses were analyzed with a stricter cut-off criteria, retaining items rated between 7 and 9 

by over 70% of respondents, and between 1 and 3 by less than 15%. There are no agreed methods for 

selecting cut off criteria within Delphi studies therefore the criteria were selected after discussion within 

the writing group and collaborators. The items retained after Round 2 were considered in phase 3 

consensus meetings. In the meeting each item was discussed and voting took place which asked 

attendees to vote items as ‘in’, ‘out’, or, ‘unsure’. Voting was undertaken using electronic keypads to 

ensure anonymity. The unsure items were re-discussed with further voting and discussion. All items 

retained from both meetings were included in the final core set.  
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Table 1. Summary of methods to develop a core disclosure set. 

 Phase 1  Identification of all information relevant to the decision to undergo surgery  

    Literature searches to identify clinical outcomes and patient reported outcomes  

  
 

Observations of clinic consultations and interviews with patients and surgeons to identify 

information used in practice and considered important 

   Review of UK written hospital information leaflets for the type of surgery 

   This produces a list of all potential information  

   The list is grouped into information domainsa  

   The domains inform questionnaire items to use in phase 2 

  Phase 2  Prioritization of information by key stakeholders  

   Stakeholders are surveyed and asked to prioritize each piece of information 

  
 

Results of the survey are fed back to stakeholders in a second survey (Delphi methods) and 

they are asked to re-prioritize each piece of information 

  
 

Data are analyzed by the research group using pre-defined criteria to reduce the list of 

information 

   Two information lists, (from patients and health professionals) are ready for phase 3 

  Phase 3  Stakeholder consensus meetings   

  
 

The items are presented to each group and anonymised voting rated items as, ‘in’, ‘out’ or 

‘unsure’ 

   Items rated as ‘unsure’ are discussed and more voting is undertaken  

  
 

The process produces two sets (one selected by patients, one by professionals). These are 

compared and condensed into one core information set) 

  a   A domain can be defined as a broad category of information. For example, haemorrhage, the need for blood transfusion    
    and intra-operative blood loss were all categorized into a single domain termed ‘blood loss’. 

 
 
RESULTS 

Phase 1  

Review of all data sources describing information relating to esophageal cancer surgery generated 901 

individual pieces of information, which were categorized into 67 items within the Round 1 questionnaire. 

These covered items about immediate and in-hospital surgical complications, longer term side effects, 

peri-operative processes and experiences, longer term quality of life and cancer survival and related 

events (e.g. local and distant recurrence).  

 

Phase 2  

In Round 1 of the Delphi survey, response rates were 185/242 (76.5%) for patients and 126/230 

(54.8%) for health professionals. The majority of patients and health professionals were male (75.1% 

and 72.2% respectively) (Table 2). In the health professional group 84 (67.7%) were consultant 

surgeons, 29(23.0%) nurse specialists and 13 (10.4%) were trainees and most, 98 (77.8%), were from 

the UK. Similar demographics were observed amongst patients from the UK and The Netherlands. In 

Round 1 health professionals rated information about short term clinical risks (anastomotic leakage, in-

hospital mortality and inoperability) most highly where as long term outcomes (e.g. information about 

survival, disease recurrence) were rated highest in the patient group (Table 3). By the time of the Round 

2 survey, 11 patients had died and 145 of 174 patient questionnaires were returned (response rate 

83.3%). The response rate for health professionals in Round 2 was 84.9% (107/126). Demographics of 
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patient and professional participants were similar in Rounds 1 and 2. Provision of group feedback and 

application of the more stringent cut-off criteria in Round 2 resulted in 20 items being retained for the 

patient group and 22 items for the professional group. There were 15 overlapping items between 

groups.  

 

 

Table 2. Clinical and socio-demographic details of patient participant in the Delphi survey. 

  Round 1  

n=185 

 Round 2 

n=145 

     Mean age in years (range)   66.5  

(38.3 to 82.7) 

 66.6  

(38.3 to 80.3) 

     Gender (% men)   139 (75.1)  109 (75.2) 

     Institution (%)  

Bristol, UK  

AMC, The Netherlands  

  

89 (48.1) 

96 (51.9) 

  

69 (47.6) 

76 (52.4) 

     Length of in-patient stay (%)  

< 14 days  

2-4 weeks  

>4 weeks  

Unknown  

  

110 (59.5) 

53 (28.7) 

12 (6.5) 

10 (5.4) 

  

87 (60.0) 

44 (30.4) 

8 (5.5) 

6 (4.1) 

     Experienced complications requiring a re-operation (%)   29 (15.7)  24 (16.6) 

     Pre-operative treatment (%)  

Chemotherapy  

Radiotherapy  

  

141 (76.2) 

84 (45.4) 

  

110 (75.9) 

68 (46.9) 

     Highest level of education (%)  

School GCSE/A level  

Vocational qualification  

University or higher degree  

Other  

Unknown  

  

65 (35.1) 

50 (27.0) 

34 (18.8) 

25 (13.5) 

11 (6.0) 

  

50 (34.5) 

41 (28.3) 

29 (20.0) 

17 (11.7) 

8 (5.5) 

     Marital status (%)  

Single  

Divorce/separated  

Married/co-habiting  

Widowed  

Unknown  

  

9 (4.9) 

14 (7.5) 

147 (79.5) 

13 (7.0) 

2 (1.1) 

  

8 (5.5) 

10 (7.5) 

115 (79.3) 

11 (7.6) 

1 (0.7) 

     
UK = United Kingdom; AMC = Amsterdam Medical Centre (note no differences were seen between UK and Dutch 

patients’ views in round 1 or round 2). 
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Table 3. Round 1 mean scores for top 10 items, ranked by stakeholder group. 

Information item   

Professionals’  

mean rating  

(SD) n=126  

 

 

 Information item   

Patients’  

mean rating  

(SD) n=185  

       Anastomotic leak   8.65 (0.93)   Cancer recurrence   7.88 (1.64)  

       In-hospital death   8.37 (1.39)   Survival   7.80 (1.88)  

       Type of surgery   8.17 (1.18)   Inoperability   7.74 (1.81)  

       
Long term general health   8.06 (1.47)   

Information about risks related to  

co-morbidity  

 

 
7.66 (1.67)  

       Inoperability   8.03 (1.81)   Long term quality of life   7.68 (1.40)  

       Information about hospital experience   7.98 (1.49)   Recovery milestones after discharge   7.51 (1.74)  

       Respiratory complications   7.88 (1.52)   Long term general health   7.47 (1.43)  

       Re-operation   7.86 (1.38)   Anastomotic stricture   7.47 (1.84)  

       In-hospital recovery   7.83 (1.58)   In-hospital recovery   7.46 (1.59)  

       
Long term quality of life   7.80 (1.63)   

Information about hospital 

experience  
 7.44 (1.80)  

       
SD = standard deviation  

 
 

Phase 3 consensus meetings  

The two consensus meetings were attended by 18 professionals and 16 patients / 7 carers respectively. 

In the initial anonymised voting at the professionals’ meeting five items were voted ‘in’, eight ‘out’, and, 

nine ‘unsure’. In the patients’ meeting it was, five ‘in’, three, ‘out’ and ‘unsure’ (Table 4). Extensive 

discussion ensued in both meetings and it was recognized that items sometimes overlapped in content 

and meaning. Where appropriate, therefore, items were merged to form a single item. For example, it 

was agreed that items about ‘cancer recurrence’ and ‘survival’ should be combined as a single item 

‘overall survival’. Similarly, items about morbidity (re-operation, anastomotic leak and respiratory 

morbidity) were combined as, ‘in-hospital complications’. In both meetings where items were initially 

voted ‘unsure’ further discussion and further voting took place (Table 4). There were two items where 

the stakeholder groups had opposing views; experiences on admission and information about hospital 

stay. The groups agreed that these were overlapping and they were therefore combined and kept ‘in’ in 

the final core set. After both stakeholder meetings the two core sets were combined and the final core 

information set had eight items (Table 5). The logical sequence for discussing items with patients is also 

shown in Table 5.  

 

DISCUSSION 

This study has developed a core information set for surgeons to disclose in consultations with patients 

undergoing esophageal cancer surgery. The core set includes items of importance to health 

professionals and patients. It was developed following detailed scrutiny of the literature and written 

hospital information leaflets as well as in-depth analysis of current practice and interviews with patients.
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Table 4. Decisions made at the two consensus meetings (Phase 3). 

  Item 'In'  Uncertain  Item 'Out'  Initial views  Final decision 

Item  Pt HCP  Pt HCP  Pt HCP  Pt HCP   

               Survival  16 15  3 0  0 3  In In  Retain 'Overall survival'* 

               Inoperability  13 14  1 2  5 2  Unsure In  Retain item 

               Cancer recurrence 

 

 15 12  1 3  3 3  Unsure In  Retain 'Overall survival'* 

               Anastomotic leak  12 11  2 2  5 5  Unsure Unsure  Retain ‘in-hospital complications’**  

               Long term quality of life  16 11  1 0  2 7  In Unsure  Retain item 

               In-hospital recovery  16 10  0 2  3 6  In Unsure  Retain ‘recovery milestones’**  

               Recovery after discharge  11 10  0 0  8 8  Unsure Unsure  Retain ‘recovery after discharge’ *  

               Preperation for surgery  18 9  0 2  1 7  Unsure Unsure  Retain ‘recovery milestones’**  

               Experience on admission  17 6  0 1  2 11  In Out  Retain ‘recovery milestones’**  

               Hospital stay & experience  16 7  0 0  3 11  In Out  Retain ‘recovery milestones’**  

               Type of surgery  11 7  2 2  6 9  Unsure Unsure  Retain item 

               In-hospital pain control  12 7  0 1  7 10  Unsure Unsure  Retain ‘recovery milestones’**  

               Physical function  11 6  2 2  6 10  Unsure Out  Voted out 

               Reflux symptoms  13 6  0 2  6 10  Unsure Out  Voted out 

               Long term general health  9 4  1 3  9 11  Out Out  Voted out 

               Respiratory complications  n/a 10  n/a 5  n/a 3  n/a Unsure  Retain ‘in-hospital complications’**  

               Re-operation  n/a 10  n/a 0  n/a 8  n/a Unsure  Retain ‘in-hospital complications’**  

               In-hospital death  n/a 18  n/a 0  n/a 0  n/a In  Retain item 

               Role function  n/a 5  n/a 4  n/a 9  n/a Out  Voted out 

               Pain/discomfort  n/a 3  n/a 3  n/a 12  n/a Out  Voted out 

               Body image/weight loss  n/a 3  n/a 1  n/a 14  n/a Out  Voted out 

               Eating and drinking  n/a 15  n/a 0  n/a 3  n/a In  Retain ‘eating & drinking’*  

               Dumping syndroms  12 n/a  0 n/a  7 n/a  Unsure n/a  Voted out 

               Fatigue  10 n/a  0 n/a  9 n/a  Out n/a  Voted out 

               Dysphagia  12 n/a  1 n/a  6 n/a  Unsure n/a  Retain ‘eating & drinking’*  

               Sleeping problems  8 n/a  0 n/a  10 n/a  Out n/a  Voted out 

               Follow-up arrangements  11 n/a  0 n/a  8 n/a  Unsure n/a  Retain ‘recovery after discharge’*  

               
n/a = not applicable since not retained following the Delphi survey; * = Item retained & merged with another item; ** = Item retained & merged with two items 



30 
 

Table 5. The eight items in the final core information set. 

Experience on admission & in-hospital 

 Expected in-hospital experiences and milestones to recovery (inc. length of stay & pain control 

 Chances of inoperability 

 Information about major complications (re-operation,leak, respiratory problems) 

 In-hospital mortality  

 Experience after discharge (incl. length of stay & pain control) 

 Expected recovery milestones after dischare & follow-up 

 Impact on eating & dreaking in the longer term 

 Long term overall quality of life data 

 Long term survival 

 

 

The final items were selected by an iterative consensus process including views of over 250 health 

professionals and patients. The core set contains information about processes before surgery and 

during hospital admission, short term risks and clinical outcomes. It includes items about long term 

quality of life and survival. It is now recommended that surgeons (and specialist nurses) use the core 

information set during consultations with patients before surgery. This may catalyse discussion relevant 

to patients’ information needs and/or the needs of surgeons to expand details related to surgical 

morbidity. It is recommended that further work to examine how it is optimally communicated in practice 

is undertaken.  

 The concept of provision of ‘core information’ for surgery is not new but this is the first attempt 

that we are aware of to develop a core set and establish methods to do this. Other approaches for 

uniform information provision and for improving consultations and consent are available. Patient 

decision aids are designed to help people make decisions in situations where there are alternative 

treatments available and there is data from high quality randomised trials describing the different 

treatments20. The purpose and use of decision aids therefore differs to that of a core information set 

because of the focus of considering treatment alternatives. There are also aids available for 

communicating information about risks and for supporting patients prior to consultations before 

surgery21-23. These would be useful in the delivery of a core information set, but the development of a 

core set of information to be used as baseline information provision for a specified operation is unique. 

Whilst core information sets are recommended to use as minimum information provision it is important 

to note that the core information can be supplemented with additional information of importance to 

patients or surgeons.  

 Although this work is novel and has been carefully conducted with participation from national 

and international key stakeholder groups there are some methodological limitations. Consensus was 

obtained by surveys and meetings which may not have appealed to a full range of stakeholders and it is 

possible that non-participants may value information differently to participants (the response rates for 

health professionals in the first survey round was 54%), additionally there was a limited number of 

international health professionals surveyed which may influence generalisability. There is also a 

concern that this work focussed on pre-operative information provision although patients surveyed had 

often undergone surgery. The views of patients after surgery may differ from the pre-operative setting. 
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This issue has partly been addressed by work undertaken collaboratively with the Amsterdam group. In 

this survey patients and health professionals were specifically asked to prioritise information to be 

received after surgery. This studied showed that patients wanted information about whether the cancer 

had been removed (and cured), data about eating and drinking and subsequent recovery and possible 

complications. Both the current work and this work from the Netherlands, therefore highlight the 

importance of provision of information about long-term survival and quality of life – things of key 

importance to patients that can be difficult to discuss in consultations because of the sometimes poor 

long term outcome of surgery.  

 This work represents the first step in the area of work and now it is necessary to develop 

methods to best communicate the information in practice. Surgeons are familiar with communicating 

technical data about surgery and short term risks, they are also trained to talk about a diagnosis of 

cancer. Imparting sensitive information about prognosis, however, is more difficult and doing this well 

require training and may be supported by using adjuncts to information provision including graphical 

presentation of survival data, or information about quality of life outcomes21,22,25,26. It is also possible that 

the core information set could be communicated by different personnel (surgeons and nurses), this 

could be agreed by local teams and that hospital written information leaflets be designed to contain the 

core information set. This will ensure uniform information provision from all sources to help patients’ 

gain sufficient understanding to undergo surgery for esophageal cancer  
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ABSTRACT 

 

Background 

There is no consensus among patients and healthcare professionals (HCPs) on the topics that need to 

be addressed after esophageal cancer surgery. The aim of this study was to identify these topics, using 

a two-round Delphi survey. 

Methods 

In round 1, patients and HCPs (surgeons, dieticians, nurses) were invited to rate the importance of 49 

topics. The proportion of panelists that considered a topic to be of low, moderate or high importance 

was then calculated for each of these two groups. Based on these proportions and the i.q.r., topics were 

categorized as: ‘consensus to be included’, ‘consensus to be excluded’ and ‘no consensus’. Only topics 

in the first category were included in the second round. In round 2, panelists were provided with 

individual and group feedback. To be included in the final list, topics had to meet criteria for consensus 

and stability. 

Results 

There were 108 patients and 77 HCPs in the round 2 analyses. In general, patients and HCPs 

considered the same topics important. The final list included 23 topics and revealed that it was most 

important to address: cancer removed/lymph nodes, the new esophagus, eating and drinking, surgery, 

alarming new complaints and the recovery period. 

Conclusion 

The study provides surgeons with a list of topics selected by patients and HCPs that may be addressed 

systematically at the initial follow-up consultation after esophageal cancer surgery 
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INTRODUCTION 

Surgery, preceded by neo-adjuvant therapy, is the main curative treatment option for esophageal 

cancer1. Overall prognosis is poor, however, with 5-year survival rates of between 15 and 50% 2,3. 

Surgery has major short- and long-term negative effects on patients’ health and well-being4. Most 

experience a clinically relevant and long-lasting deterioration in health-related quality of life (HRQL) after 

esophageal cancer surgery5,6. Informing patients about these prospects may help them create realistic 

expectations about their recovery period and enable them to cope with difficulties7,8. Clinicians need to 

inform patients systematically about important topics after this type of surgery. 

Three studies7,9,10 have described the information needs of patients after esophageal cancer 

surgery. They indicated that patients wanted to be informed about HRQL and nutrition-related topics, 

medical care and prognosis. Although the patient perspective is important11, the studies did not take the 

view of healthcare professionals (HCPs; surgeons, nurses, dieticians) into account. Their perspective is 

also needed to define optimal information for patients after esophageal cancer surgery12. No formal 

consensus exists among patients and HCPs on the topics that need to be addressed after esophageal 

cancer surgery.  

 Delphi methodology applies a structured and iterative process to collect information from a 

large number of panelists across locations and expertise13–15. By keeping the identity of the participants 

anonymous and preventing them from interacting directly with one another, the influence of dominant 

panelists on the opinion of others is limited16–19. Consensus can be encouraged by providing panelists 

with individual and group feedback between rounds12,20–22.  

 The aim of this study was, therefore, to identify important topics that need to be addressed in 

the initial follow-up consultation after potentially curative esophagectomy for cancer, using a two-round 

Delphi survey of patients and HCPs. 

 

METHODS 

The preliminary work and methodology used in this Delphi survey was obtained from previous literature 

work, interviews and surveys conducted in the UK and the Netherlands with the aim of creating a core 

information set and a core outcome set for patients before esophageal cancer surgery23–25. The Medical 

Ethics Committee of the Academic Medical Centre (AMC), Amsterdam, The Netherlands, provided an 

exemption for the study to seek formal approval. 

The survey included the list of topics used to inform the round 1 questionnaire of the previous 

Delphi survey23 after reducing it to make it relevant to the postoperative setting. This list provided topics 

that were possibly relevant to patients with esophageal cancer before surgery, and was based on 

systematic reviews of clinical24 and HRQL25 topics, the 2010 Association of Upper Gastrointestinal 

Surgeons of Great Britain and Ireland National Oesophago-Gastric Cancer Audit26, information included 

in information leaflets in the UK27, and observations from consultations and interviews with patients 

following preoperative consultations. These data sources were extended by including topics that were 

possibly relevant after operation by conducting interviews with Dutch patients following surgery7, 

analysing the content of 18 consecutively sampled audiotapes that recorded the initial follow-up 

consultation in the Netherlands, and using the expertise of upper gastrointestinal surgeons, and experts 



38 
 

in medical communication and HRQL. Overlapping topics, and topics deemed to be too rare and 

specific (such as fever) or too personal (for example a specific hobby), were removed. Some 49 topics 

(Fig. 1) were identified and grouped in three domains: esophageal cancer surgery and prognosis (7 

clinical topics), new esophagus and eating/drinking (13) and HRQL (29). Each topic was formulated as 

an item for the Delphi survey questionnaire with examples in parentheses for some topics. Topics 

obtained from English data sources were translated into Dutch by a professional translator. To prevent 

the suggestion of a ranking of importance, topics in each domain were listed in either temporal 

(esophageal cancer and prognosis) or alphabetical (new esophagus and eating/drinking, HRQL) order. 

 A modified two-round Delphi survey was chosen28, based on the preliminary results of the 

previous Delphi study23,29 and the expected high attrition rate. As the aim was to recruit a heterogeneous 

group of individuals based on experience, interest and expertise30–32, and, because no sample size 

guidelines exist for Delphi surveys12,17, it was decided to include at least 100 patients and 50 HCPs in 

the first round. Within the latter group, the aim was to include at least ten surgeons, ten dieticians and 

ten nurses. At the time of invitation, patients had to be 18 years or older, had treatment that involved 

esophagectomy, and be considered free from distant metastases as determined on clinical grounds with 

supportive imaging or histopathology. The patient population was drawn from those attending the AMC 

and patient support groups in the Netherlands. Patients were identified from a prospectively maintained 

database of individuals who underwent esophageal cancer surgery at the AMC between January 2011 

and March 2013. Patients in support groups received a postal invitation on the forum of an AMC-

supported website for patients with esophageal cancer, along with e-mails to members of the national 

upper gastrointestinal patient support group. HCPs had to be currently active in the postoperative 

treatment of patients with esophageal cancer. Surgeons had to be actively performing esophageal 

cancer resections. A list of potentially eligible HCPs was obtained from the gastrointestinal staff of the 

AMC. These HCPs were invited to participate and asked to identify other potentially eligible HCPs. 

Members of the Dutch Society for Gastroenterology, nurses and dieticians who were members of a 

special interest group for gastroenterology were also invited to participate.  

 The first round of the Delphi study was used to identify topics considered important by 

patients and/or HCPs, create feedback material for the second round and identify possible omissions. 

The second round was used to obtain final ratings on topics considered important in round 1, assess the 

stability of ratings and create a final list of important topics. Patients and HCPs were informed about the 

purpose and procedure of the study. Both paper and electronic questionnaires were created. Those 

willing to participate were given an information sheet and a paper or electronic questionnaire. Panelists 

were instructed to return the questionnaire within 2 weeks and non-responders received up to three 

reminders.  

 The questionnaire in the first round contained five parts with the aim of obtaining socio-

demographic and/or clinical background information, a list of five topics deemed important by panelists 

before reading the long list of topics, importance ratings on a Likert scale from 1 to 9 (1=not important; 

9=very important) of the 49 topics from the long list (‘How important do you think it is that these topics 

are addressed in the first consultation with the surgeon after surgery for esophageal cancer?’), 

additional important topics not included in the long list, and a list of five topics deemed important after 

rating topics from the long list. Patients were resurveyed if they provided at least some information on 
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one of the five parts in the first-round questionnaire, and were still alive and free from disease 

recurrence. HCPs were resurveyed if they still treated patients with esophageal cancer.  

 After assessment of the first-round questionnaires, a second-round questionnaire was created 

based on the importance ratings of the 49 original topics, supplemented by topics identified elsewhere 

in the first round that could not be combined with any of the 49 original topics. These potentially unique 

topics were classified as ‘suitable for inclusion’, ‘uncertain suitability for inclusion’ or ‘unsuitable for 

inclusion’ (for example because of overlap) in the proposed list of topics. These classifications were 

proposed by one author and cross-checked by a second. Discrepancies were discussed with two upper 

gastrointestinal surgeons or a HRQL expert. Topics classified as suitable for inclusion were included in 

the second-round questionnaire. Each panelist was provided with their own rating and summary rating 

(median) of the patient and HCP groups from round 133,34. Each panelist was asked to consider this 

feedback and rerate the importance of each topic. 

 

Statistical analysis 

To observe group differences and give both groups equal weight in the analysis, data for patients and 

HCPs were analyzed separately. Panelists who did not provide any importance ratings, but provided 

background information, were included in the first-round analyses. Panelists who did not provide any 

importance ratings in round 1 or 2 were excluded from the second-round analyses. All statistical 

analyses were conducted using the SPSS® version 19.0 (IBM, Armonk, New York, USA). Patterns of 

missing information were assumed to be random in both rounds35–37. Missing data were imputed 

separately for rounds 1 and 2, and for patients and HCPs, by using different imputation models38,39. 

Each model created a multiply imputed data set40–42 by adding 20 imputed sets to the original42,43. For 

some statistics (such as frequencies), imputed data sets could be combined into a pooled analysis, 

whereas for others (such as median with i.q.r.), a result was used if found in at least 15 of 20 imputed 

data sets. Sensitivity analyses were conducted to estimate the change in results when multiple 

imputation was compared with complete-case analysis41. In the end, all available variables were used to 

build a fully conditional specification model44, and to present the results obtained by multiple 

imputation43. 

 

Consensus 

In the absence of a formal guideline to define and determine consensus22,45, this was defined at the 

outset as the extent to which panelists collectively agree with one another on the importance of a topic 

(level of agreement). Consensus was determined using a combination of the level of agreement and the 

i.q.r.46. To determine the level of agreement, the proportion of panelists that rated a topic 1–3 (low 

importance), 4–6 (moderate importance) and 7–9 (high importance) was calculated11,13. Each topic was 

then assigned to one of three predefined categories: consensus to be included (at least 70% rated a 

topic as 7–9 and no more than 15 per cent rated it as 1–3), consensus to be excluded (at least 70% 

scored a topic as1–3 and no more than 15% scored it as 7–9) and no consensus (any other 

combination). An i.q.r. of 2 or less was considered to reflect consensus22. Topics were included in the 

second round and final list only if both criteria had been met in at least one group. 
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Stability of results 

To estimate the influence of panelist composition34 and sample size47 on the stability of ratings per 

round, a bias-corrected accelerated bootstrapping sampling technique was applied to complete cases to 

create 95 per cent c.i. based on 2000 sampling iterations48. Results were considered to be unstable if 

the 95 per cent c.i. included values that would alter the conclusion when applying criteria to determine 

consensus. 

 The stability of importance ratings across rounds was also determined to establish whether 

consensus had been achieved for a topic30,49,50, and whether a hypothetical third round might have 

changed the results. Stability was defined as the consistency of responses between successive 

rounds50. To determine the stability of importance ratings across rounds, both descriptive data47,51 

(change in median, i.q.r., level of agreement) and significance tests52,53 (Wilcoxon signed-rank test, 

Spearman rank correlation, P ≤0⋅050) were used. At the outset ratings were considered stable across 

rounds if at least four of the following five criteria were met in at least one group: a stable median, a 

stable or decreased i.q.r.51, stable category of consensus (included, excluded, no consensus), a non-

significant Wilcoxon signed-rank test result, and a significant Spearman’s rank correlation result52. The 

stable category of consensus was a mandatory criterion.  

 Estimates of the stability of importance ratings across rounds were confined to topics that 

were included in both rounds. For a topic to be included in the final list, ratings had to meet the above 

stated criteria for consensus, be stable in round 2, and be considered stable across rounds in at least 

one group. As the stability of ratings across rounds for the four additional topics included in round 2 

could not be estimated, these topics were included in the finalist if, in both groups, at least 80 per cent 

assigned a rating of between 7 and 9, and this result was stable in round 2.  

 The final identification and subsequent ranking of each important topic was based on the 

group (patients or HCPs) that provided the highest proportion of panelists rating a topic as ‘high 

importance’. Topics were assigned to one of three defined categories: most important (at least 90% 7–9 

and no more than 10% 1–3), very important (at least 80% 7–9 and no more than 15% 1–3) and 

important (at least 70% 7–9 and no more than 15% 1–3). To explore the possible influence of one 

subgroup on the total ratings, post hoc subgroup and sensitivity analyses were conducted. 

 

RESULTS 

Rounds 1 and 2 were conducted in March and July 2013. The amount of missing data was small (83 

and 97% complete for patients and HCPs respectively) and no variable had more than 3% missing.  

Although more data were missing in round 2 (78 and 88% complete for patients and HCPs; no variable 

more than 12% missing), this was mainly due to death/recurrence, and not because of any dissonance 

between individual scores and the group score37. 

 

Panellists 

In round 1, of 94 patients invited from the AMC, 71 (76%) accepted, along with positive responses from 

37 patients affiliated to a patient support group and 78 HCPs. In round 2, questionnaires were returned 

by 98 patients (91%) and 69 HCPs (88%). Information provided by 108 patients and 77 HCPs was used 
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in the final analysis. Characteristics of patients and HCPs are summarized in Table 1 and further patient 

details are provided in Table S1 (supporting information). Of the HCPs, 29 were surgeons, 27 dieticians 

and 21 nurses. Most patients were men and most HCPs were women. The patients had a median age 

of 66 years and most HCPs were aged over 40 years. Most patients (67.6%) used the paper 

questionnaire, whereas all HCPs used the electronic version. 

 
 

Table 1. Characteristics of panellists included in the Delphi process.  

  

Patients 

(N=108) 

 

 

Healthcare 

professionals 

(N=77) 

     Questionnaire  

  Paper  73 (67,6)  0 (0) 

      Website  35 (32,4)  77 (100%) 

 Age (years) 

 

 

 

 

 

    Median (i.q.r.)  66 (59-71)  - 

      21-30  1 (0.9)  10 (13) 

      31-40  0 (0)  20 (26) 

      41-50  4 (3,7)  29 (38) 

      51-60  25 (23,1)  15 (19) 

      >60  78 (72,2)  3 (4) 

     
Sex ratio (M:F)  74 : 34  30 : 47 

     Values in parentheses are percentages unless indicated otherwise. 

 

 

Delphi results 

Round 1 

Patients and HCPs considered 14 and 20 of the 49 topics on the long list to be important (Figure 1; 

Table S2, supporting information). Of these, ten were considered important by both patients and HCPs, 

and 14 were considered important by either patients or HCPs. From the 1672 topics included elsewhere 

in the first-round questionnaire, four additional items were identified: hospital admission, pneumonia, 

contact patient support group, alarming new complaints. Hence, panelists had to rate 28 topics in round 

2. 

 

Round 2 

Seventeen topics were considered important by both patients and HCPs, and seven were considered 

important by either patients or HCPs (Figure 1; Table S3, supporting information). Both patients and 

HCPs considered the following topics important: cancer removed/lymph nodes, surgery, tightening scar 

tissue at surgical joint, recovery period, follow-up, cancer recurrence, life expectancy, eating/ drinking, 

information about new esophagus, choking when swallowing, dysphagia, general health, quality of life, 

physical functioning, dumping syndrome, sleeping problems and alarming new complaints. Items 

deemed important by patients only were vitamin deficiency and feeding supplements, whereas those 

considered important by HCPs only were feeding tube, enteral nutrition, weight loss, physical pain or 

discomfort, and other care. 
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Stability of results 

The stability of ratings increased in both the patient (32 of 49 versus 20 of 28) and HCP (29 of 49 versus 

22 of 28) groups between the two rounds (Tables S2 and S3, supporting information). Owing to 

unstable results in round 2 (Table S3, supporting information), feeding tube, enteral nutrition, weight 

loss, physical functioning, physical pain or discomfort, other care, hospital admission and pneumonia 

were excluded in the patient group. Cancer recurrence, life expectancy, dysphagia, general health, 

wounds and contact patient support group were excluded in the HCP group. Many of these topics also 

did not reach the criteria for consensus to be included. In the patient group, unstable ratings across 

rounds were identified for vitamin deficiency (Tables S4–S9, supporting information). In the HCP group, 

unstable ratings across rounds were identified for cancer recurrence, life expectancy and wounds. For 

these topics, responses were still shifting in round 2, indicating that a third round might have provided a 

different result. In the end, only vitamin deficiency was excluded from the final list, as both the HCP and 

patient groups did not provide the stable ratings needed to meet the criteria for inclusion in the final list 

(Table S10, supporting information). Post hoc subgroup and sensitivity analyses included the same 

topics in the final list, although cancer recurrence would have received a higher rating if only surgeons 

had been included (Tables S11–S14, supporting information). 

 

Final list of topics 

Based on the level of agreement and stability of each topic across groups, 23 topics were included in 

the finalist (Table S14, supporting information). Six were considered most important, 13 very important 

and four important (Table 2). Topics deemed most important were: cancer removed/lymph nodes, 

information about the new esophagus, eating/drinking, surgery, alarming new complaints and the 

recovery period. 
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Figure 1. Results of the two-round Delphi survey: a round 1 and b round 2. The dashed line represents the level of 

agreement for consensus to be included (at least 70 per cent scored 7–9 and no more than 15 per cent scored 1–3). 

Lightly shaded bars indicate topics with an i.q.r. larger than 2. Topics with no bar in round 1 were additional topics 

identified and carried forward automatically to round 2. Topics with no bar in round 2 were those that were not carried 

forward from round 1. HCP = healthcare professional.  
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Table 2. Final list of important topics.  

 Most importanta 

 Cancer removed / lymph nodes 

 New esophagus 

 Eating/drinking 

 Surgery 

 Alarming new complaintsb 

 Recovery period 

 Very importantc 

 Quality of Life 

 Tightening scar tissue surgical joint 

 Cancer recurrence 

 Feeding tube 

 General health 

 Physical functioning 

 Choking when swallowing 

 Weight loss 

 Life expectancy 

 Sleeping problems 

 Enteral nutrition 

 Dumping syndrome 

 Dysphagia 

 Importantd 

Other care 

 Physical pain or discomfort 

 Follow-up 

 Feeding supplements 
a   At least 90% rated topic as 7–9 and no more than 10% 1–3 in at least one group. 
b   At least 80% 7–9 in both groups. 
c   At least 80% 7–9 and no more than 15% 1–3 in at least one group. 
d   At least 70% 7–9 and no more than 15% 1–3 in at least one group. 

 
 
 

DISCUSSION 

This study included the views of both patients and HCPs to identify topics that need to be addressed 

after potentially curative esophageal cancer surgery. Topics considered to be most important to address 

were: the cancer removed/lymph nodes, information about the new esophagus, eating/drinking, surgery, 

alarming new complaints and the recovery period. These findings confirm the results of earlier 

studies7,9,10 on patient information needs. 

 Addressing patients’ information needs in postoperative consultations is essential, particularly 

when the surgery has limited clinical effectiveness3 and has a detrimental impact on HRQL4,5, as is the 

case with esophagectomy. The list of important topics resulting from this study may guide the provision 

of information in consultations after surgery for esophageal cancer. If a systematic discussion of all 

topics is not feasible, the list could also serve as a checklist at the beginning of the consultation. 

 These findings do not mean that surgeons can adopt a one-size-fits-all approach to this 

consultation. Surgeons need to tailor the content as well as the way in which information is given to the 
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individual patient’s needs and abilities. For instance, answering patient questions about pathology 

results and prognosis can be complex. One possible approach to tailoring information-giving is the ask–

tell–ask approach54, whereby the surgeon finds out what information the patient is actually looking for 

(ask), adjusts their information to the patient’s needs (tell) and then checks whether the patient has 

understood (ask). HCPs do not always attribute the same level of importance as patients to some 

topics. The most notable difference was found in those related to prognosis, as identified by others55. 

One way of supporting patients in discussing difficult topics such as prognosis, and also of helping raise 

HCPs’ awareness of this area, is to provide patients with a question prompt sheet7,56,57. By using a 

structured list of example questions, patients may be encouraged to address prognosis, and also show 

HCPs that they do want to receive honest and realistic information10,58. 

 Both patients and HCPs considered it very important to address issues related to HRQL. 

Ideally, HCPs should be able to inform patients about the incidence and course of HRQL7, but for many 

topics in this area there is limited information on the effect of treatment5,6,59, and HRQL data are not 

always presented in a way that is understandable to clinicians and patients60,61. One method of 

increasing the use of HRQL data is to provide HCPs with an easily accessible, electronic support tool 

giving an evidence-based summary of important topics in a patient-friendly and clinically applicable 

summary format60,61, such as simple line graphs62–64. 

 This study has some limitations. It is possible that panelists differed in their view of what 

constitutes an initial follow-up consultation, as this was specified as the first consultation with the 

surgeon following esophageal cancer surgery. Reasons for missing data from HCPs, and from patients 

affiliated to a patient support group, were not obtained. There is possible selection bias and quasi-

anonymity12, as panelists not only selected themselves but also identified other potentially eligible 

panelists. Although self-selection may increase the inclusion of motivated panelists this does decrease 

attrition rates31.Both the patient sample (different accrual methods) and the HCP sample (different 

disciplines) consisted of subgroups that may have influenced the results. An additional third round might 

have changed the results and the ranking for some of the topics included in the final list. Because 

patients did not complete the questionnaires in the early postoperative period some recall bias is 

possible, leading to issues that were over- or under-emphasized depending on their individual recovery 

period. The fact that the results were stable across panelists, however, would suggest that any such 

influence was small. 

 The strengths of the study are the various and extensive data sources used to create possibly 

relevant topics, the low rates of attrition and missing data, combining several methods to create a final 

list of important topics, and the stability of the results across a large and heterogeneous panel. On this 

basis it seems likely that these results are robust and suitable for use in guiding surgeons and other 

HCPs in communicating with patients. 
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ABSTRACT 

 

Background 

Given the poor prognosis of esophageal cancer and the impact of surgery on health-related quality of 

life (HRQL), addressing patients’ postoperative information needs is important. This study aimed to 

examine (1) the content and type of patients’ information needs and (2) patient perceived facilitators and 

barriers to patient participation. 

Methods 

Interviews were conducted with 20 purposefully selected esophageal cancer patients. Open and 

structured questions were alternated. The transcribed interviews were analysed inductively and 

deductively, using MAXqda. 

Results 

Patients’ post-operative information needs concerned HRQL, medical care and prognosis, covering 

several sub-domains. Different types of needs were identified, e.g., requests for information about 

cause, course and self-management. Barriers to patient participation mostly reflected beliefs and skills, 

and could be categorized into agenda and communication barriers. Facilitators of patient participation 

reflected physician, patient and interaction characteristics, companion support and previsit preparation. 

Many patients saw merit in pre-visit preparation interventions; few endorsed skill-building interventions. 

Conclusion 

This study listed the postoperative information needs of esophageal cancer patients. Moreover, it 

gained insight into patient-perceived barriers and facilitators of patient participation. Practice 

implications: The findings demonstrate what information physicians should have available and informs 

interventions to support patients in meeting their information needs. 
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INTRODUCTION 

Esophageal cancer is currently the eighth most common cancerin the world1. Treatment with curative 

intent often consists of radical esophagectomy, which is preceded by neo-adjuvant chemo-radiotherapy 

in a growing number of institutions2. Even after esophagectomy, prognosis is poor, with 5-year survival 

rates rarely exceeding 35%3-5. Moreover, side effects of surgery, such as trouble eating, talking and 

sleeping, negatively affect patients’ health-related quality of life (HRQL) in the earlypost-operative 

phase6,7. HRQL generally improves over time, yet some symptoms, such as fatigue and early satiety, 

may persist7-10. Given the poor prognosis and the significant deterioration ofpatients’ HRQL, addressing 

patients’ information needs in postoperativeconsultations is essential. Patients have several reasonsfor 

seeking information11, e.g., receiving explanation, securing help, knowing what problems can arise and 

what to do about them. Information enables patients to regain control, reduce anxiety, improve 

compliance, create realistic expectations, promote self-care and generate feelings of security12-14. 

Unfortunately, cancer patients’ information needs are not alwaysmet14,15. 

 To meet patients’ information needs, physicians require insight in the type and content of 

these needs. The handful of studiesaddressing esophageal cancer patients’ information needs6-19 either 

examined patients’ need for a specific type of information, diagnostic17 and prognostic18, or focused on 

early phases inthe illness trajectory, i.e., diagnosis16,17 and hospital admission19. Little is however known 

about the specific information needs of esophageal cancer patients post-treatment. This corresponds 

with a general gap of knowledge about cancer patients’ informationneeds beyond the diagnosis and 

treatment phase20.  

 Whether consultations meet the patient’s informationneeds is not only influenced by the 

communicativebehaviour of the physician, but also by that of the patient21. Through active participation, 

e.g., stating their agenda, presenting concerns, asking questions, and checking understanding22–24, 

patients can influence the course of theconversation as well as the behaviour of the physician25. Yet, 

studies have shown that patients’ influence on the consultationis often limited26–29. For example, an 

Australian study among cancer patients showed that very little consultation timewas spent on patient 

questions27. Others11 showed that cancer out-patients who intended to seek information, often did not 

actually do so during the consultation. This was particularlythe case for topics related to prognosis and 

psychosocialcomplaints. 

 Communication might be difficult for patients due to the complexity and significance of the 

topics discussed as well as theirdependent and vulnerable position30. A recent communication 

framework21 implies that patients’ communicative behaviour is influenced by patients’ emotions, values, 

beliefs, skills, and needs. Factors suggested to hinder patients’ active participation11,31,32 can be 

categorized into these determinants, e.g.,nervousness, embarrassment (emotions), looking up to the 

doctor(values), having the impression there is too little time (beliefs) and the inability to remember and 

articulate questions (skills). Eventhough the literature discusses such factors, empirical studies on the 

communication barriers and facilitators perceived by cancer patients are limited11,33. In view of the 

foregoing, our first aim is to examine the postoperative information needs of esophageal cancer patients 

during initial out-patient follow-up consultations. Besides gaining insight in relevant topics, we aim to 

examine the type of information requested11. The second aim is to gain insight in patient perceived 
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barriers and facilitators of participation, i.e., the extent to which patients influence the consultation. Such 

knowledge might inform interventions to support patients in meeting their information needs. For this 

purpose, we also investigate patients’opinions about existing patient-targeted communication 

interventions. 

 

METHODS 

Sampling, data collection, analysis and report followed the guidelines for qualitative research to ensure 

scientific rigour34,35. 

 

Participants 

Patients were recruited at the outpatient gastro-intestinal oncology centre of theAcademic Medical 

Center (AMC) in Amsterdam. Patients were eligible if they (1) underwent esophagectomy with curative 

intent for adeno- or squamous cell carcinoma of the esophagus or gastro-esophageal junction, (2) were 

discharged either recently (≤3 months) or more than half a year ago; (3) did not have a prior history of 

cancer; (4) were above 18; (5) understood and spoke Dutch; and (6) did not have a mental disorder. To 

ensure a diverse sample, patients were selected purposefully based on information in their medical files, 

i.e., time since discharge, age and sex. We invited several patients more than half a year after 

discharge, to incorporate retrospective views on the initial postoperative period. Sample size depended 

on data saturation, i.e., inclusion ended when the research team jointly decided that 3 consecutive 

interviews did not provide any new information. The hospital’s Medical Ethics Committee provided an 

exemption for the study to seek formal approval. 

 

Procedure 

After a follow-up visit, the surgeon (n = 2) or fellow (n = 2) introduced pre-selected patients to the 

researcher, who provided them with oral and written information. Consenting patients were contacted by 

telephone to plan an appointment for the interview. The usual companion of the patient was invited to 

attend the interview and patients were asked to think beforehand about their information needs at the 

first consultation after discharge. Semi-structured interviews were conducted at patients’ homes by two 

researchers with a background in psychology and trained in interviewing skills (IH and MJ). 

 

Topic list 

Box 1 provides the topic list. Following open questions about patient’s information needs, a list with 

topics categorized into physical, social, emotional well-being and prognosis was presented. The well-

being-related topics were based on the EORTC QLQ-C30 and the QLQ-OES18 esophageal module36. 

Using the constant comparative method37, newly mentioned topics or, if necessary, categories were 

added to the original 38- item list after a number of interviews, to be used in subsequent interviews38. 

Next, the patient’s perspective on communication barriers and facilitators was addressed. First, patients 

were prompted to elaborate on their (in)ability to communicate with their physician, using questions 

adopted from the Perceived Efficacy in Patient–Physician Interactions scale39. When no more barriers or 
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facilitators came up, patients were systematically asked about their personal experience with a list of 

communication barriers. These 11 barriers were based on the literature and categorized according to 

the determinants of patient communication21. Again, the list was supplemented with barriers mentioned 

by previously interviewed patients. Subsequently, patients’ ideas about how patient participation can be 

facilitated in post-discharge consultations were addressed. Again, this part was concluded with a 

checklist, asking patients whether they felt they would benefit from 6 patient-targeted communication 

interventions suggested in the literature22,23,40–45. To limit the length of the interview, this list was not 

supplemented with findings from previous interviews. 

 
Box 1. Topic list.  

 A. Introduction by the interviewer 

 Goal of the study. 
 
 Emphasis on confidentiality and anonymity. 
 
 Request for permission to audiotape the interview. 
 
 Structure and procedure of the interview. 

 B. Information needs at the time of first follow-up consultation 

 Retrieval of memories of first follow-up consultation. 
 
 Open questions about information needs (e.g., What information did you want from your physician?  
 
 Did you have questions you did not pose? In retrospect, what else would you have liked to know?). 
 
 Structured questions about information needs with preformatted list starting out with 38 items in four 

domains (physicala, sociala, emotionala, prognosis) and supplemented during the interviewing process 

with new topics and, if necessary, categories.  

 C. Barriers and facilitators of patient participation 

 Short introduction on how patients can influence the consultation. 

 
 Open questions about barriers and facilitators using promptsb (e.g., Can you explain why you do not 

always succeed in getting your questions answered? Can you give an example? Are there other factors 

that make it difficult to raise topics that concern you?).  

 
 Structured questioning about patients’ recognition of barriers with a preformatted list starting out with 11 

items (Emotions: feeling tense, emotional nature of subject; Values: looking up to the doctor, feeling 

embarrassed about subject; Beliefs: uncertainty about own understanding, expecting a negative 

reaction, perception there is too little time, believing a subject is not important enough; Skills: not 

knowing how to bring a subject up, remembering questions only afterwards, having little experience in 

this type of conversation).  

 D. Support interventions aimed a facilitating patient participation 

 Open questions about how to facilitate patient participation (e.g., what might help you in communicating 

with your physician?). 

 
 Structured questions about patients’ endorsement of 6 interventions with a preformatted list (Visit 

preparation: written question prompt sheet with example questions, preparatory website, preparatory 

conversation with a nurse; General skill-building: brochure on how to communicate with physicians, 

video’s modelling doctor-patient communication, workshop in communication skills) 

 E. Conclusion of the interview 

 General patient information (age, educational level, visit dates, usual companion). 
 
 Request for consent to use information from the medical file.  
 
 Evaluation of the interview. 

 a  Based on the EORTC QLQ-C30 and the QLQ-OES18 esophageal module36.  
b  Five questions adopted from the Perceived Efficacy in Patient-Physician Interactions scale39. 
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Data analysis 

Content analysis was performed in parallel with data collection. Verbatim transcripts were read and 

analysed independently by 2–3 researchers (IH, MJ and EMAS), who wrote detailed memo’s. Analysis 

was partly inductive (i.e., bottom up; based on open interpretation of patients’ responses) and partly 

deductive (i.e., top-down; based on pre-formatted lists and theory21). 

The exact content of patients’ information needs was registered (e.g., when will the chest pain 

disappear?) and categorized into main domain (e.g., HRQL), sub-domain (e.g., pain) and type of 

information requested (e.g., inquiring about likely course). These categories were not prefixed nor 

limited to the categories in the original pre-formatted list. Discrepancies were re-examined and 

discussed until consensus was reached. Similar to information needs, barriers and facilitators of patient 

participation were identified and listed, merged into categories and confirmed in later interviews. In later 

phases, barriers were grouped both deductively, making use of Feldman- Stewart’s framework21, as well 

as inductively, on the basis of distinctions apparent in the data. Lastly, patients’ opinions on 

interventions to facilitate active patient participation were registered. 

 To enable overview and the selection of quotes, one researcher (IH or MJ) coded the 

transcripts digitally on the basis of the reached consensus using MAXqda10 software46. Wherever we 

refer to patients, we mean both patients and companions present during the interview. We use the 

following qualifiers to give an indication of patient numbers: a few (1–4), some (5–10) or many (>10). 

 

RESULTS 

Respondent and interview characteristics 

Twenty-three patients were invited, of whom 20 consented (87%; Table 1). Patients’ mean age was 62 

years. Fourteen participants were male (70%); 10 had a low (50%), 4 had an intermediate (20%) and 6 

had a high educational level (30%). Four patients were interviewed more than half a year after 

discharge (20%). Most patients either had an open transthoracic (n = 10; 50%) or a thoraco-

laporoscopic (n = 8; 40%) esophageal resection; two patients had a transhiatal resection (10%). One 

patient (5%) had a tumor in stage I, 25% in stage II, 50% in stage III and 20% in stage IV. Half of the 

patients had no complications, 30% had mild complications (grade I or II) and 20% had relatively severe 

complications (grades III and IV). One or more companions were present in 11 interviews (55%). 

Interviews took on average 1 h 14 min.  

 

Postoperative information needs 

The number of needs reported per patient varied from 2 to 27 (Table 2). The expressed information 

needs reflected three main domains, i.e., HRQL (subdivided in nutrition and other HRQL aspects), 

medical care and prognosis. Within the HRQL domain, almost all patients had questions related to 

nutrition. In the top three were meal size, enteral nutrition (providing food through a stomach tube) and 

dysphagia. Other frequently mentioned information needs were related to the performance of specific 

activities (holiday, cycling, sports, work), cough and pain. One quarter of patients’ information needs 

(26%) within the HRQL domain reflected a need for information about the likely course of symptoms or 

limitations. In addition, patients’ information needs often reflected a need to understand the cause of 
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symptoms and limitations and whether or not a symptom was considered ‘normal’ (22%). Moreover, a 

number of information needs reflected requests for information about self-management (17%), i.e., how 

to deal with symptoms or limitations in daily life. Lastly, patients often reported a need to discuss a 

certain symptom with the physician, without indicating a specific reason or question (31%).  

 Within the medical care domain, many patients had questions about medication (the use of 

painkillers, antacid), the follow-up procedure and technical aspects of surgery. Patients’ questions often 

reflected a need for explanation (54%), e.g., about how patients will be monitored and the necessity of 

tests (e.g., scans), about things that happened during hospital admission or about how surgery changed 

their body. Other questions within this domain reflected a need for self-management information (33%), 

often related to medication (about prolongation or how to quit use), wound care and the availability of or 

referral to other care providers (physiotherapist, family support). 

 With respect to prognosis, some patients emphasized that the outcome of surgery was most 

important in the first consultation after discharge and many reported a need to be informed about these 

results (70%). Fewer patients, but still 40%, reported a need to be informed about the likelihood of 

recurrence. 

 

Barriers and facilitators 

Patients mentioned a total of 16 different barriers that impeded their influence on the consultation (Box 

2). Some, yet not all barriers could be categorized into the determinants of patient communication21. 

None of the patients mentioned that emotions hindered their communication in follow-up consultations. 

That is, from the pre-formatted list, two patients recognized the barrier ‘feeling tense’, but were referring 

to pre-treatment consultations. None recognized ‘the emotional nature of a topic’ as a barrier. Certain 

values were reported to hinder communication, i.e., some reported not wanting to be a bothersome 

patient and a few reported feeling embarrassed about certain subjects. None recognized the barrier 

‘looking up to the doctor’.  

 Most barriers reflected hindering beliefs, including the belief that a subject is not part of the 

physician’s task, the belief that the physician cannot provide an answer or solution anyway, the 

perception that there is too little time, expecting a negative reaction from the physician, the belief that a 

subject is not important enough or that the physician will raise the subject if it is, expecting negative 

consequences of raising a subject (e.g., referral or further testing) and uncertainty about one’s own 

understanding. In addition, a number of the reported barriers seemed to reflect a lack of skills or 

cognitive abilities, i.e., remembering questions only afterwards, having no experience with this type of 

conversations, not knowing how to interrupt during the physician’s talk, not knowing what to ask and not 

being able to process the physicians’ information and ask subsequent questions. Lastly, a few patients 

mentioned that an unfriendly, ignoring or hasty attitude of the physician, as well as not knowing the 

consulting physician well hindered participation. 

 A second distinction in barriers appeared from the data. Some of the reported barriers 

seemed to prevent patients from putting subjects on the consultation agenda prior to the consultation 

(agenda barriers), such as the belief that a subject is not part of the physician’s task and the belief that 

the physician cannot provide an answer or solution anyway. In contrast, other barriers seemed to 
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prevent them from meeting their needs during the consultation (communication barriers), such as 

forgetting questions or not knowing how to interrupt. 

 

Facilitators. 

Patients mentioned several factors that facilitated participation (Box 3), reflecting characteristics of the 

physician (i.e., communication style or personality), characteristics of the interaction (i.e., available time, 

duration of the relationship), personal characteristics (i.e., personality, experience with this type of 

conversations, belief in patients’ right to have information), support of companions (i.e., preparing 

questions or prompting questions during the consultation) and pre-consultation preparation (i.e., making 

a note, searching the internet). Some were opposites of mentioned barriers (e.g., not knowing the 

consulting physician), while others were newly mentioned factors of influence (e.g., help of 

companions).  

 

Facilitating interventions. 

Many patients saw merit in the suggested types of pre-visit preparatory interventions, i.e., 13 endorsed 

a written question prompt sheet, 9 a preparatory website (including example questions) and 8 a 

preparatory conversation with a nurse prior to the consultation with the physician. Some patients would 

appreciate example questions (independent of the medium), because these show them the range and 

type of questions appropriate to ask a physician. A few patients compared example questions with the 

preformatted topic list used in the interview, to illustrate how this helped them think about their needs. A 

few patients warned that example questions might prevent patients from coming up with their own 

questions. Moreover, a few patients did not endorse internet-based preparation, as they did not have 

internet access, were not frequent users or disliked searching the internet for information. A few patients 

mentioned additional benefits of preparing the consultation with a nurse, i.e., a nurse has more time to 

‘pull things out of you’ and can already deal with some questions. 

 In contrast to visit-preparation interventions, few patients endorsed the suggested skill-

building interventions, i.e., 5 endorsed a brochure on how to talk to your doctor, while none endorsed 

video’s modelling doctor-patient communication or a workshop in communication skills. A few patients 

mentioned that such interventions are ‘too far fetched’ and some considered every conversation to be 

unique, so ‘examples won’t help’. A few thought it might help other (older, less assertive) patients, but 

would not benefit them. 
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Table 1. Respondent and interview characteristics, number of information needs reported (n = 20). 

No. 

 

Respondent characteristics  Interview characteristics  

 Number  

of needs 

 

 

Sex Age 

Educational 

levela 

Type of esophagus 

resection 

Tumor 

stageb 

Compli-

cationsc  

Weeks since 

discharge 

Number of 

companions 

present 

Duration 

(h.min) 

 

 

1  Male 52 Low Transthoracic III 0  7 months 0 2.10  5 

              2  Female 66 Intermediate Thoraco-laporoscopic III 0  6 months 0 1.35  2 

              3  Male 59 High Thoraco-laporoscopic IIb 0  7 weeks 0 1.07  13 

              4  Male 68 Low Transhiatal III 0  4 weeks 1 2.00  16 

              5  Male 69 Intermediate Transthoracic II II  6 weeks 1 1.37  5 

              6  Female 68 Low Thoraco-laporoscopic II II  8 months 0 1.04  9 

              7  Female 66 Intermediate Thoraco-laporoscopic I II  8 months 1 1.13  16 

              8  Male 48 High Transthoracic IVa IV  6 weeks 1 1.15  13 

              9  Male 58 High Transthoracic III 0  4 weeks 0 0.46  5 

              10  Female 67 Intermediate Transthoracic III I  8 weeks 1 0.57  6 

              11  Male 74 High Transthoracic III IV  8 weeks 0 1.01  3 

              12  Male 42 Low Transthoracic II I  14 weeks 0 0.31  3 

              13  Male 71 Low Transthoracic IVa IV  4 weeks 1 1.50  15 

              14  Female 61 Low Thoraco-laporoscopic IVa 0  3 weeks 2 1.01  16 

              15  Male 49 High Transthoracic IVa 0  5 weeks 1 1.30  27 

              16  Male 77 Low Thoraco-laporoscopic III 0  5 weeks 1 1.41  11 

              17  Male 76 Low Thoraco-laporoscopic II 0  6 weeks 1 1.01  14 

              18  Male 54 High Transthoracic III 0  4 weeks 0  0.48  8 

              19  Female 56 Low Thoraco-laporoscopic III III  3 weeks 1 1.05  7 

              20  Male 64 Low Transhiatal III II  3 weeks 0 0.34  5 
a Low = elementary school, low level high school or low level vocational education; intermediate = high level high school or intermediate-level vocational education; high = 

high level vocational education (college) or university. 
b   Tumor stage was based on post-operative TNM classifications. 
c   The contracted form of the Clavien–Dindo classification of surgical complications was applied61. A zero means there were nocomplications. Grade I = deviation from  

     normal course that did not require treatment or intervention; Grade 2 = complication that required pharmacological treatment, blood transfusion or total parenteral  

nutrition; Grade III = complication that required surgical, endoscopic or radiological intervention; Grade IV = life threatening complication that required IC/ICU  

management; Grade V = death of a patient. 
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Table 2. Post-operative information needs of esophageal cancer patients categorized in main and sub-domains. 

Content  Number  Example question 

Domain  Sub-domain  Patientsa Total needsb Unique needsc   

HRQL – Nutrition  

(n = 45) 

 
 

Meal size  7 8 5  Will the size of my stomach increase?  
Enteral nutrition  7 8 5  For how long do I need the enteral nutrition?  

Dysphagia  7 10 7  Are my complaints normal or deviant? 

  Appetite  6 6 4  Will my appetite return?  

  Weight  5 5 4  How to maintain weight without the enteral nutrition?  

  Diet  5 5 5  Am I allowed to drink liquor? 

  Dumping/vomiting  3 3 3  How to prevent the vomiting?  

         HRQL – Other  

(n = 80) 

 
 

Activities (specific)  8 9 9  Am I allowed to do sports?  

Coughing  7 9 5  Is it normal to have this cough?  

Pain  7 9 8  Why do I have this numb feeling in my shoulder?  

  Sleeping  7 8 7  How important is the 45 degrees position?  

  Fatigue/physical fitness  7 7 4  How long will the fatigue last?  

  Diarrhoea/constipation  5 5 4  What is causing the diarrhoea? 

  Shortness of breath  4 4 3  What is the cause of my shortness of breath?  

  Wound  4 4 2  I have an infection at the probe entrance [report only] 

  Activities (general)  3 3 3  What activities can I still perform?  

  Dry mouth  3 4 3  Why do I have a such a dry mouth?  

  Belching  3 3 3  Does belching have to do with my passage 

complaints?    Speech  3 3 1  I have trouble with my speech [report only] 

  General recovery  2 4 3  When will I be my old self again? 

  Psychosocial  2 2 2  What’s your experience with the psychosocial impact? 

  Other  5 6 6   

         Medical care  

(n = 52) 

 
 

Technical aspects surgery  10 14 11  How does it look like from the inside?  

Monitoring  9 10 5  Shouldn’t I have a scan?  

  Medication  8 12 10  Which painkiller should I take when I am in pain?  

  Care providers  5 5 5  Is there any support available for my family?  

  Wound surgery/probe  4 4 4  How will they remove the probe and will it hurt?  

  Evaluation admission   3 3 3  What went wrong during my stay in hospital? 

  Alternatives to surgery  2 2 2  Why was a donor esophagus not an option?  

  Other   2 2 2   

         Prognosis  

(n = 22) 

 
 

Results surgery  14 14 6  Is the cancer gone?  

Recurrence/survival  8 8 5  Is it possible that the cancer returns? 
a  The number of patients expressing one or more needs within each sub-domain. 
b   The number of needs expressed within each sub-domain. These are not necessarily unique needs. 
c   The number of unique needs expressed within each sub-domain. We took a conservative approach in this stage, i.e., only needs that ere obviously and exactly similar across      

     patients were aggregated. 
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Box 2. Patient-perceived barriers categorized in values, beliefs, skills and miscellaneous. 

 Values 

 1. Not wanting to be a bothersome patientc 
R2: (…) I think everybody has that in a certain way, you don’t want to be too bothersome. You want to pose your 
question and you hope you will get an answer to that, but bothersome, no. No. You certainly don’t want to be 
bothersome, no. 
I: And is it also because of that, that sometimes you don’t ask something or keep your mouth shut? 
R: I think that in general, in that situation, most people are very modest, that is what I think. That is a human thing. You 
are visiting an expert who operated on you… 
Respondent 17, male, 76 years (and companion R2) 
 2. Feeling embarrassed about a subjecta 
R: No. No, in the beginning, I did have certain limits, but I don’t have them anymore. [laughter] 
I: Ok, they all disappeared. 
R2: That wasn’t [the case in] this conversation, but in the very first conversation with xxx, you were wondering if your 
breath would smell after the surgery. You didn’t dare to ask that then. 
R: We did ask that then, didn’t we? 
R2: I asked that, yes. 
R: Well, I can’t remember that I didn’t dare to ask that. 
R2: Well, yes, you wanted to know that before, but you didn’t ask it in the conversation. And then I asked it and then 
you downplayed it a little bit… 
Respondent 15, male, 49 years (and companion R2) 
 
Beliefs 

 1. Belief that a subject is not part of the surgeon’s taskcd 
[R and R2 say they had a hard time in the post-operative period] 
I: Do you want to bring up these things the next time you see the surgeon? 
R: Yes, I am not sure if you should speak to the surgeon about that, I personally don’t think so. You see, the surgeon 
conducts the surgery and the follow-up care after surgery and I think for everything else, there are other people for 
that, I believe. 
Respondent 19, female, 56 (and companion R2) 
 2. Belief that the doctor cannot provide an answer or solution anyway2,3 
I: So, you’re saying, I’m also a little bit afraid, this issue with eating, that might also be because I don’t dare to. Would 
you like to discuss that with the surgeon? 
R: No, he can not provide an answer anyway. Probably, this surgeon will probably say, nonsense or it will improve 
naturally. 
Respondent 5, man, 69 years 
 3. Perception there is too little timea 
R: Well, I do sometimes have the feeling that everything has to take place within a certain time span, and that I find 
detrimental, that often you have to go over a number of things rather quickly…..I think that is the disadvantage, that 
that is hanging over it a little bit. Yes. Especially with the GP, then you have to leave within 10 minutes, back through 
the door. (…) 
R: I am not sure how much time with the surgeon…. 
I: I think it is the same…10,15 minutes… 
R: So you know that, so you have to more or less…yes, give those answers fast and quickly, or pose those questions. 
Respondent 11, male, 74 
 4. Expecting a negative response of the physiciana 
R2: Yes, that they should….that the surgeon should realize more that there are lay people in front of him who did not 
go to college and who are just lay people. And that for them, it is always very terrible, while for a surgeon it might 
be…..like, well, is that all? But for the patient it is really terrible. Cause they know what they are talking about and for us 
it is something unfamiliar, that suddenly happens to you. 
(…) 
R2: Yes, so they should think more about the people, realize that for the patient it sometimes does….yes….Cause 
because of the response, you sometimes don’t dare to [speak up] anymore. That’s it. 
Respondent 4, male, 68 years (and companion R2) 
 5. Belief that a subject is not importanta or that the physician will mention it if it isd 
I: And why didn’t you receive an answer to that? 
R: I don’t know what the reason is. I assume, that is what I assumed, that if that is not discussed by the other party, 
then the surgery was successful. That has been my opinion. (…) 
R: I assumed that, like I just said, no news is good news. 
I: Yes, but it is still something about which you say, I would have liked to know it. 
R: Yes. 
Respondent 17, male, 76 years 
 6. Expecting consequences of bringing a subject up (e.g., referral or further testing)bd 
I: And would you like to talk about this kind of things in the hospital, I mean about anxiety or sadness? 
R: Not really, no. No, because it won’t help me. (…) they might talk you into other things…while it is not really an issue 
for me [negative emotions]. 
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I: No, cause what do you mean exactly, if you bring that up, then… 
R: Then they might refer you and then you end up with a shrink or something like that (…) 
Respondent 1, male, 54 
 7. Uncertainty about own understandingab 
I: Ok, any other things that makes it difficult to say or to ask what’s on your mind? 
R2: That there are things of which we think like well, maybe it has something to do with it. Often you have, how should 
I say this….you see, that is what I mean…..that’s what stops you, because you can’t say something completely clearly, 
you don’t say it. Cause that’s what it is like. That you think, like, I have the idea it might have something to do with it, 
but you don’t want to raise it, because then you might stray off…..Yes, I am not sure how to say this right. But that is 
also what stops you often [referring to husband]. 
Respondent 4, male, 68 years (and companion R2) 
 
Skills / cognitive ability 

 1. Remembering questions only afterwardsac 
(R2 says he would have liked to know about the possibility of recurrence) 
R2: Yes, the chance of…that is something I would like to know. Yes. That question I already wanted to pose, by the 
way, when we were there the last time, but then it did not happen. 
R: Yes, simply forgotten I think… 
R2: Yes, forgotten. 
Respondent 19, female, 56 years (and companion R2) 
 2. No experience with this type of conversationsa 
I: You say, because you have little experience with having such conversations, and you noticed that in…? 
R: Well yes, you are the subject of the conversation and everything is new and, yes, for some time that has... yes that 
has an impact, it’s about you, and not about your work. 
Respondent 15, male, 49 years 
 3. Not knowing how to interrupt during the doctor’s talk 
I: Yes, so do you then succeed in getting attention for what you personally want to say? Did you succeed at that time? 
(…) 
R2: You are actually waiting for what she is going to say, cause otherwise you don’t know any questions at all, while 
she is talking…then you think, that is what I am going to ask in a moment, but then she is actually already so far, 
before you get to ask that question… 
I:…then the moment is gone… 
R2: Then the moment is gone… 
Respondent 4, male, 68 years (and companion R2) 
 4. Not knowing what to ask3 
R: Maybe this kind of things, these questions here [referring to the preformatted lists used in the interview], and maybe 
even the largest part of the items where the question was, like, ‘do you want to discuss that with the surgeon’, this 
question could come from the surgeon, when you are visiting. 
I: Yes, that is a possibility, that he asks you, do you want to talk about that? 
R: Yes, cause you can’t think of it yourself. 
Respondent 5, man, 69 years (and companion R2) 
 5. Not being able to process information and ask subsequent questions 
R: What you could say related to that, is that, you know, because it is a whole new area and because it is about you 
personally, that the pace might be too high. That was not really a big issue in this conversation, I believe, but that could 
play a part. You always come home and then you think like, ah yes, maybe I should have enquired a bit further on that 
subject. 
Respondent 15, male, 49 years 
 
Miscellaneous 

 1. Attitude of the doctor 
R: It also depends a lot on the person, I believe. Yes, cause I know that with that other surgeon it was much more 
difficult. 
I: With doctor xxx. 
R: That is a totally different person. And maybe that is also a different type of conversation, that I don’t know. But there 
it was more difficult, cause he was more in a hurry. 
Respondent 15, male, 49 years 
 2. Not knowing the consulting surgeon very wellb 
R: (...) I think is a pity....well yes, it is a holiday season, that you didn’t see the surgeon that operated on you. Cause 
yes, that makes the conversation difficult. Although.....well, yes, doctor xxx did.....yes, we were out of there in no time. 
Well, I think we weren’t in there for more than ten minutes, very short. Yes, I thought that was a pity. And for 
Wednesday, will I have more...yes, I expect that doctor xxx will be back.... 
Respondent 4, male, 68 years 
 a   Barrier included in the original 11-item preformatted list. From this list, 4 barriers were not recognized by a single patient: feeling tense,  
    emotional nature of subject, looking up to the doctor and not knowing how to bring up a topic. 
b   Barrier reported by single patients only. 
c   Barrier mentioned or recognized by 5 or more patients (≥25%). 
d   Barrier reflecting a pre-visit agenda barrier in contrast to a communication barrier.  
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Box 3. Examples of patient-perceived facilitators of patient participation. 

 1. Characteristics of the doctor (example illustrating ‘doctor’s communication style’)a   
R: That is, of course, a matter of communication from both sides. There are physicians who shut themselves off a 
little bit, but well, if I have a question, then I’ll still pose it, then I still would like to have an answer, then I do keep on 
going.   
I: And do you have an example of that, of well, then it was somewhat more difficult to get the doctor’s attention?  
R. No, that wasn't a problem with surgeon X, he’s really open. And his colleague was just as open, even when I had 
issues, questions, when I was lying in bed, no problem.  
Respondent 11, male, 74 years 
 2. Characteristics of the interaction (example illustrating ‘duration of the relationship’) 
R: Well, in the first instance, I just wait and see what happens and I’ll move further from there. But I’ve already talked 
to him many times in the hospital, I know exactly who he is, so that is also a bit easier of course, you know each 
other a little. That also makes it much easier. It’s of course easier than having a surgeon who helps you and who 
you’ll never see again. And then you have to see him at some point, then it becomes a total different story, of course. 
But if they visit you every day, like how are you and so on…. then things become a lot easier.  
Respondent 12, male, 42 
 3. Characteristics of the patient (example illustrating ‘experience with conversations’)a 
R: Well, when it concerns questions and answers it just depends on who you are and what you...I am originally a 
teacher and I am a member of the board of a vocational education institution since a year, so yes, what I want to 
know from them is almost the same way as when I want to know something from my students or want to know 
something from my colleagues, or in reverse what students need to know from me or what colleagues need to know 
from me, want to know.   
I: So that is not different...  
R: I am used to that. 
Respondent 3, male, 59 years 
 4. Support of companions (example illustrating ‘support during consultation’)a 
R: (…) Otherwise I’ll take my daughter with me who will open her mouth. Cause I like that, that my daughter always 
accompanied me.  
I: Yes, that was helpful?  
R: Yes, very much so 
I: In what respect? 
R: Well, just support. 
I: And did this benefit the conversation with the doctor, in a certain way.  
R: Yes, my daughter she asks as well... she does ask it to me first, and then she wants me to ask it. But her 
questions were addressed as well.  
Respondent 18, male, 54 years 
 5. Pre-consultation preparation (example illustrating ‘making a note’)a 
I: (...) Do you know which questions to pose when you visit the surgeon?  
R2: Yes. Because we always make a note. If there are things I want to know, then we'll write them down and then we 
take that with us. 
R: Yes, cause then he also asks do you have something else, cause then he sees me reaching my note, then he 
says ‘do you have something else’? And then I have a look. Yes. 
Respondent 7, female, 66 years (and companion R2)  

 a  Five or more patients (≥ 25%) mentioned one or more facilitators within this category. 
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DISCUSSION AND CONCLUSION 

Discussion 

The current study resulted in an overview of the postoperative information needs of esophageal cancer 

patients, which could be categorized into three main domains and several sub-domains. Compared to 

esophageal cancer patients’ information needs reported around diagnosis16 and hospital admission19, a 

number of topics seemed typical for the post-operative period, e.g., (enteral) nutrition, the changed 

‘post-operative’ body and the follow-up monitoring procedures. Different from most studies20, we not 

only categorized needs on the basis of content, but also on the basis of the type of information 

requested. Overall, patients appeared to have a need to understand their condition postoperatively as 

well as to anticipate the future, possibly to reduce uncertainty and facilitate psychological 

adjustment47,48. While many patients were interested in the results of surgery, only a minority wanted to 

be informed about the likelihood of recurrence. Our results contrast with those from a large quantitative 

survey among esophageal cancer patients, of whom a majority preferred detailed prognostic 

information18. It has been suggested that, in contrast to interviews, patients’ responses to surveys are 

more strongly influenced by the current society’s ideal of an informed and autonomous patient49. 

Nevertheless, both studies conclude that not every patient wants to know prognostic details. As 

reported before12, patients’ argumentation often suggested a wish to remain optimistic. Applying the 

framework of Feldman-Stewart21, most reported communication barriers reflected hindering beliefs or a 

lack of skills/ abilities, and not so much emotions. In addition, the current study demonstrated a novel 

categorization in factors influencing patient communication, i.e., barriers preventing patients from putting 

subjects on the consultation agenda prior to the consultation (agenda barriers) and barriers preventing 

patients from meeting their needs during the consultation (communication barriers). 

 Our findings extend the observations of Verschuur et al.33 who reported that esophageal 

cancer patients’ uncertainty about their medical situation, dependency on professionals and a lack of 

concentration hinder information seeking postoperatively. The most commonly reported consultation 

barriers in the current study were not being able to remember questions (skill) and not wanting to be a 

bothersome patient (value). The most prevalent agenda barriers were the belief that the physician 

cannot provide an answer or solution anyway and the belief that certain topics are not part of the 

physician’s task. Several of these barriers were also reported by Borgers et al.11. Our findings support 

their proposed prerequisites for active information seeking, i.e., a need to discuss certain topics, 

knowing what to ask, a positive idea about the physician’s attitude towards information seeking, being 

convinced of the advantages of information seeking, and the expectation that psychosocial topics can 

be discussed.  

 With respect to the latter prerequisite, the belief that nonmedical topics are not part of the 

physician’s task might explain why no psychosocial information needs were reported. Hesitation to put 

such issues on the agenda has been found before11,50. However, the absence of such needs in the 

current study might also reflect the fact that surprisingly few patients reported illness related distress 

and if they did, they often thought such distress was natural or did not need to be addressed. Verschuur 

and colleagues33 similarly reported that patients did not expect psychosocial care. Taylor51 
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demonstrated that a majority of physicians is willing to discuss emotional issues, but also that patients 

are often the initiators of such discussions. 

 Our findings direct the development of interventions to enhance patient participation. Most 

patients did not endorse general skill-building interventions, such as video’s or workshops. The majority 

of patients felt rather efficacious in communicating with the physician and did not express a need for 

communication support other than simple pre-visit preparation tools. Future research should examine if 

these findings are typical for this particular patient group. Several studies examined the effectiveness 

and feasibility of interventions43–45, yet to our knowledge, our study is unique in asking patients about 

their perceived need beforehand. 

 The study has limitations. First, as we aimed to examine the full range of patients’ needs as 

well as patients’ perspective on participation, an in depth qualitative study was deemed more 

appropriate than a preformatted survey52. However, this choice implies that we cannot draw firm 

conclusions about the comprehensiveness, generalizability and prevalence of the reported needs and 

barriers. Second, although patients came from various regions, they were seeing surgeons from one 

academic hospital department only, which may limit the transferability of findings. Third, patients were 

highly satisfied and found it hard to critically reflect on the physician as well as their own role in the 

interaction. It has been reported that cancer patients, who put their lives in the hands of their physician, 

are reluctant to question their physician’s behaviour53. Moreover, current societal norms might make it 

harder to admit behaviour that contrasts with the ideal image of an empowered patient49. Fourth, some 

patients found it hard to retrospectively explain their reasons for bringing up a certain subject in the 

consultation. This could reflect an inability to remember their reasons, yet it could also reflect patients’ 

wish to simply share their experiences with the physician to fulfill the basic need to feel known54. Future 

research should examine patients’ communication intentions prospectively. 

 

Conclusion 

The list of information needs obtained in this study demonstrates what answers physicians should have 

available in postoperative consultations with esophageal cancer patients. The large variation in both the 

number and content of needs once more stresses the importance of tailoring information to the 

individual patient’s needs55,56. Tailoring not only depends on the physicians’ willingness and ability to 

answer questions, but also on the patients’ active expression of needs during the consultation. The 

current study provides insight into patients’ ideas about what helps or hinders them to participate. 

 

Practice implications 

Our findings suggest that a relatively simple visit-preparation, such as a question prompt sheet (QPS), 

is most likely to be adopted in this population and might be able to overcome several of the reported 

agenda and communication barriers. A QPS can help patients and, importantly, their companions to 

prepare the consultation agenda and to remember questions during the consultation. Including 

psychosocial issues on the QPS may alter patient beliefs about the topics appropriate to discuss51. In 

addition, when physicians actively endorse the QPS57,58, barriers such as the wish not to be a too 

demanding patient might be overcome. The effectiveness of a QPS has been demonstrated in other, 
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mainly English-speaking, cancer populations40. Moreover, besides a pilot study testing a Dutch 

preoperative QPS59, it’s use has not yet been examined in this particular patient group. The current 

findings on patients’ postoperative information needs can serve as input for a QPS. Naturally, a QPS 

does not overcome all communication barriers, particularly not the ones reflecting a lack of complex 

communication skills, such as the ability to process information and ask subsequent questions. Hence, 

there still lies an important task for physicians to help patients with these difficult communication tasks. 

Moreover, to provide profound answers to patients’ questions, physicians require knowledge on the 

usual incidence and the future course of symptoms and limitations. It has been suggested that 

physicians’ use of the available evidence on patient reported outcomes in clinical practice is limited6,60. 

Future research should examine how physicians can be equipped with evidence-based answers to the 

questions shown to be relevant for patients. 
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ABSTRACT  

 

We developed a web-based question prompt sheet (QPS) to support information provision of health-

related quality of life (HRQL) topics after esophageal cancer surgery. The QPS was evaluated and 

updated in three consecutive studies. In Study 1, eight patients were guided in using the QPS. 

Feasibility was assessed by cognitive walkthrough, questionnaire, and interview. We obtained 430 

notes (217 negative, 213 positive) of patient’s actions and or remarks, and 91 suggestions. With minor 

support, most patients were able to use the QPS. In Study 2, forty patients independently used and 

appraised a modified version of the QPS by questionnaire. All patients deemed the QPS to be usable 

and useful. In Study 3, 21 patients and three surgeons used the QPS in clinical practice. Clinical 

feasibility was assessed by the number of QPS sent to the researcher / surgeon. Patients and surgeons 

were surveyed and the follow-up consultation was audio-recorded. Surgeons were additionally 

interviewed. Twenty/fourteen patients sent their QPS to the researcher/surgeon. Five QPS were read by 

the consultation surgeon. Patients considered the QPS usable and useful. Surgeons considered the 

QPS of added value and helpful in informing patients, but currently not clinically feasible due to 

increased consultation time 
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INTRODUCTION 
Surgery, preceded by neo-adjuvant chemo-radiotherapy, is the main curative treatment for esophageal 

cancer1. After multimodality therapy, survival improves but still does not exceed 50%2,3. In addition, 

many patients experience a clinically relevant and long-lasting deterioration in their health-related 

quality of life (HRQL)4,5. Esophageal cancer patients want to be informed about these prospects after 

surgery 6-8. By providing information, oncologists may help patients to reduce uncertainty, create 

realistic expectations about the future9,10, and aid patients in coping with difficulties by anticipating 

symptoms and side effects. 

Despite patients’ high need for information, information is not always provided11-14. For 

instance, clinicians tend to underestimate patient’s information needs15, especially issues regarding 

HRQL, and do not always attribute the same level of importance to some topics16. Furthermore, there is 

evidence that clinicians fail to tailor their information to the needs of the individual patient17. This may 

relate to the fact that patients generally ask few questions during the consultation18.   

Stimulating patients to be more active during consultations may result in increased question 

asking, and facilitate tailored information provision19-21. However, their active participation may be 

hindered. Some barriers have been identified in the follow-up consultation after esophageal cancer 

surgery6 . For instance, patients sometimes forget their questions or do not ask a question because they 

wonder whether the topic is part of the physician’s task. One possible solution to overcome these 

barriers is to present patients with a support tool6,22,23.  

 A question prompt sheet (QPS), a structured list of example questions6,24, is such a simple 

support tool. A QPS is easily adopted by cancer patients, increases question asking, and helps to 

overcome barriers to discuss difficult topics25. However, there is currently no QPS available that is 

designed to support patients after esophageal cancer surgery24,25. Furthermore, none of the other QPS 

available are web-based24,26 which would enable patients to construct a personal QPS, to modify and 

store it repeatedly24, and to communicate their questions to the oncologist prior to the consultation. Most 

esophageal cancer patients however are older males27 who may have limited experience in using a 

computer.  

 Therefore, the aim of the present study is to develop a web-based QPS for clinical practice 

designed to stimulate the discussion of HRQL topics after esophageal cancer surgery. First, we 

developed a prototype of the QPS. Secondly, we evaluated and improved the QPS through three 

successive studies to answer the following research questions: (1) Are patients able to use the QPS 

under supervision, independently and before an actual consultation in clinical practice; (2) How do 

patients appraise the (improved versions of the) QPS; (3) Is the QPS used during the consultation; (4) 

How do patients and surgeons appraise the QPS in clinical practice? 

 

DEVELOPMENT QPS PROTOTYPE 

Content 

The content of the QPS was based on the European Organization for Research and Treatment of 

Cancer Quality of Life Questionnaire core questionnaire 30 (QLQ C-30)28 and the esophageal-specific 

module (QLQ OES-18)29, the Distress Thermometer and accompanying Problem List30, a qualitative 
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study on information needs of esophageal cancer patients following surgery6, 19 audio recorded initial 

follow-up consultations, and published question prompt sheets23,31-35. The proposed content was 

reviewed by three gastro-intestinal surgeons, three experts in medical communication and one expert in 

HRQL. Consensus was reached by discussion. The QPS prototype contained 75 example questions or 

topics, arranged into nine domains: surgery/hospital stay, future, physical activities, social/emotional 

problems, eating, probe, other care, physical problems, and medical care (Table S1, supporting 

information). 

 

Design 

The design of the QPS (Table 2, supporting information) was based on literature regarding (1) age-

related factors that might hinder the use of a computer36-39, (2) the design of websites for older people40-

43, and (3) the opinion of an expert in medical informatics (DA) and three gastro-intestinal surgeons. 

 

Functions 

The QPS system (Table 2, supporting information) allowed patients to create, modify, print, and store 

their own personalized QPS. Patients were invited to select their three most important questions (TOP 

3), and were provided with the option to send the QPS per e-mail to their surgeon prior to the 

consultation. 

 

STUDY 1: GUIDED USE 

Inclusion criteria and selection of patients 

We identified esophageal cancer patients who had surgery between June 2011 - June 2012 at the 

Department of Surgery of our hospital and were alive. Patients were eligible if they had their initial 

follow-up consultation, were >18 years, were without metastases, had sufficient knowledge of Dutch, 

and owned a computer with internet access. Of patients who accepted the invitation to participate, one 

author made a purposeful selection of 15 patients based on age and sex to reflect the esophageal 

cancer population (i.e., majority of patients male aged 55-75)  

 

Study procedure 

One researcher visited each patient at home. Patients were instructed to voice their thoughts (Think 

Aloud)44 throughout the visit. Patients were stimulated to elaborate on their thoughts. Partners were 

allowed to be present but not to help. Feasibility of the QPS was assessed by three consecutive 

elements: cognitive walkthrough, web-based questionnaire, and semi-structured interview. Visits were 

audio-recorded.  

 

Cognitive walkthrough 

Patients were requested to use the QPS to create a list of questions. During the cognitive walkthrough, 

the researcher made notes of patient’s use of the QPS and / or their remarks regarding the QPS. 
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Table 1. Socio-demographic, clinical, and patient characteristics of patients included.   

Study 1 

 

2 

 

3 

    
Aim 

Usability 

testing 

Appraisal Clinical 

feasibility 

      Number of patients 8  40a  21 

Socio-demographic characteristics     

Age (median, range) 62 (51-72)  65 (42-82)  62 (41-75) 

      Sex (male/female) 6/2  41/4  20/1 

      Educationb       

Low 3  13  1 

Middle 1  13  12 

High 4  14  8 

      Partner (yes) N/A  39  19 

      Living situation      

Alone 1  2  1 

With partner 6  28  15 

Other 1  10  5 

      Clinical characteristics 

Treatment       

Surgery alone 2  3  1 

Multimodal therapy 6  37  20 

      Days in hospitalc  12,5 

(8,5–14) 
 

9,50 

(8-13,5) 
 

10,00 

(8-12) 

      Time since surgery      

<1 year 8  6  21 

1-2 years 0  22  0 

> 2 years 0  12  0 

      Patient characteristics 

Internet use - history       

< 6 months 0  0  0 

<1 year 1  2  0 

1-5 years 3  7  2 

>5 years 4  31  19 

      Internet use - per week       

< 1 hour 0  4  0 

1-5 hours 7  14  4 

5-10 hours 0  10  11 

>10 hours 1  12  6 

      Need for informationc,d  9,5 (8 - 10)  8,5 (7 - 10)  7 (6 - 8) 
a   Forty patients send back their questionnaire – however, we obtained data from 45 patients by sending  

    back their QPS and / or the questionnaire.  
b   Low = No education or not finished, elementary school, low level high school or low level vocational  

    education; intermediate = high level high school or intermediate-level vocational education; high =   

    high level vocational education (college) or university. 
c   Results presented as median (interquartile range). 
d   Patients were asked to rate on a scale from 0 – 10 how much information they generally want about  

    their disease and treatment.  

 
 

Web-based Questionnaire 

The web-based questionnaire addressed patients’ background demographics, internet use, and need 

for information (Likert scale 0-10). Patients' overall appraisal of the QPS was measured by a single 

grade (Likert scale 1-10,) and by inviting patients to indicate if the QPS was understandable, user-

friendly, attractive, readable, useful, and confronting (Likert scale 1-5). We also invited patients to rate 

two items regarding usefulness and the mode of delivery (web-based vs. paper). Furthermore, patients 

were invited to assess (Likert scale 1-5) the content, design, readability, instructions, and usability. 

Additionally, we invited patients to indicate if it was difficult to: find the website, login, enter personal 
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information, mark questions, type questions, make the TOP3, print the QPS, send the QPS to the 

surgeon, navigate, and close the QPS. 

 

Semi-structured Interview  

In the interview, we asked patients’ overall appraisal of the QPS, burden of using the QPS, and 

additional suggestions to improve its usability. In addition, we followed up on interesting statements or 

actions during the session. A general summary was drafted after each visit regarding patient's ability to 

use the QPS.  

 

Analysis 

One researcher extracted data from the audiotapes and questionnaires. Observations of patient 

behavior, and comments and suggestions were classified according to source (cognitive walkthrough, 

questionnaire, interview), labeled as positive or negative, and linked to the research question (i.e. 

usability, appraisal) (Table S3, supporting information). Results were cross-checked by a second 

researcher and discrepancies were discussed until consensus was reached. 

 

Results 

Sample 

Of the purposefully selected patients (15 out of 55), eight patients were able and willing to make an 

appointment at home (Figure S1, supporting information). Six patients were male. The median age was 

62 years (range 51-72, Table 1). 

 

Usability 

The visits resulted in 430 notes of patient’s actions and / or remarks (217 negative, 213 positive) (Table 

S3, supporting information). The majority of comments (n=104, 24%) concerned patient’s (in) ability to 

navigate the QPS (e.g., click buttons, proceed to next page) with 59 negative and 45 positive 

comments. Most patients needed some on-site support or clarification from the researcher. Patients 

offered a total of 95 suggestions for improvement, mostly related to the arrangement of the domains 

(n=16), the introduction (n=11), and navigation (n=10). Most patients did not endorse the use of the 

TOP 3. 

 

Patient appraisal 

The overall grade of appraisal was high (median=7,5; i.q.r.= 6.75-8) (Table 2). All patients indicated that 

they would have used the QPS if it had been available, and believed that future patients would use the 

QPS. There was no preference for a single mode of delivery. Most patients considered the content of 

the QPS clear and complete, the design well arranged and attractive, and the instructions 

understandable, readable, and user-friendly. The most difficult aspect was finding the website. 
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Changes made to the QPS 

Subsequent changes to the QPS were mostly related to navigation; adding buttons and increasing the 

usability of existing buttons, implement scrolling, and adding help functions. In addition, creating a TOP3 

was no longer needed. To make it easier to find, we made the QPS available via Google. 

 

STUDY 2: INDEPENDENT USE 

Inclusion criteria and selection of patients 

We automatically selected the 40 eligible patients remaining from study 1. In addition, to achieve our a 

priori aim of 50 patients, we used a cohort of 91 patients that received potentially curative surgery in 

2010 at the AMC. From the 46 patients that were alive and without metastases we randomly selected 

25 patients.  

 

Study procedure 

Eligible patients who, by telephone, accepted to participate, received an informed consent form and an 

information letter explaining the study procedure, containing the web link, and a personal login code for 

the QPS. Patients were instructed to use the QPS as if to prepare their consultation with the surgeon, to 

send their list of questions to the researcher, and to fill out a web-based questionnaire after completion 

of the QPS. Non-responding patients were contacted two weeks later and asked about their reason(s) 

for non-response and willingness to continue participation. 

 

Study measures 

We measured (1) patient appraisal by using the web-based questionnaire from study 1, and (2) actual 

usability by the frequency of returning the QPS and questionnaires by e-mail (i.e., to fill out the 

questionnaire, patients had to navigate to the end of the QPS). 

 

Results 

Study sample 

We included 51 patients and obtained data (QPS and/or questionnaire) from 45 patients – 37 QPS and 

40 questionnaires (Figure S2, supporting information). The median age of the 36 males and 4 females 

who send back a questionnaire was 65 years (range 42-82) (Table 1). 

 

Patient appraisal 

The overall grade for the QPS was high (median=8, i.q.r.=7-8 ) (Table 2). Thirty-four (85%) patients 

would have used the QPS during their initial follow-up consultation if available, and 33 (83%) patients 

believed that future patients would use the QPS. To most patients, the content of the QPS was clear 

(82%), the design was well arranged (73%), and the instructions were understandable (97%) and 

readable (88%) (Table 2). In addition, most patients indicated that, overall, the QPS was 

understandable (90%) and user-friendly (87%). 
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Table 2. Patient appraisal of the QPSa.  

Study  1  2  3 

       
Aim  

Usability 

testing  
Appraisal 

 
Clinical 

feasibility 
       Number of patients  8   40   21  

Overall       
QPS gradeb   7,5 (6,75 - 8)  8 (7 - 8)   8 (8 - 8)  

       The QPS isc       

Understandable  5/8 (63%)  36/40 (90%)  20 (95%) 

User-friendly  6/8(75%)  33/38 (87%)  20 (95%) 

Pretty  6/8 (75%)  18/38 (47%)  16 (76%) 

Readable  6/8 (75%)  35/38 (92%)  20 (95%) 

Useful   8/8 (100%)  37/39 (95%)  20 (95%) 

Confronting  1/8 (13%)  6/38 (16%)  3 (14%) 

       Usefulness        

Would you use the QPS if available?       

Yes  8/8 (100%)  34/40 (85%)  N/A 

No  0/8 (0%)  0/40 (0%)  N/A 

Maybe  0/8 (0%)  6/40 (15%)  N/A 

       Do you think that others will use the QPS if available? 

 

 

Yes  8/8 (100%)  33/40 (83%)  18 (86%) 

No  0/8 (0%)  0/40 (0%)  0 (0%) 

Maybe  0/8 (0%)  7/40 (18%)  3 (14%) 

       Mode of delivery       

Internet preferred  3/8 (38%)  10/40 (25%)  13 (62%) 

No preference  3/8 (38%)  27/40 (68%)  8 (38%) 

Paper preferred  2/8 (24%)  3/40 (8%)  0 (0%) 

       Contentc       

Clear   8/8 (100%)  32/39 (82%)  17 (81%) 

Helpful  7/8 (87,5%)  31/37 (84%)  17 (81%)   

Complete   8/8 (100%)  26/39 (67%)  18 (86%)e 

Suitable   8/8 (100%)  32/39 (82%)  18 (86%) 

       Designc       

Well-arranged   7/8 (87,5%)  29/40 (73%)  17 (81%) 

Attractive  7/8 (87,5%)  17/36 (47%)  12 (57%) 

       Readabilityc       

Language used understandable   8/8 (100%)  35/40 (88%)  20 (95%) 

Text readable   8/8 (100%)  35/40 (88%)  20 (95%) 

       Instructionsc       

Understandable  7/8 (88%)  32/33 (97%)  19 (90%) 

Well-arranged  7/8 (88%)  31/38 (82%)  19 (90%) 

Useful  8/8 (100%)  33/38 (87%)  19 (90%) 

Complete  8/8 (100%)  27/38 (71%)  19 (90%) 

       a   Results presented as median (interquartile range) or the frequency of patients rating a 4 or 5 on a 5-point  

    Likert scale (higher is better). 
b   Patients were asked to grade the QPS on a scale from 0 – 10. A higher score reflects a more positive  

    appraisal. 

c   Patients were asked to rate each attribute on a scale from 1 (not at all) to 5 (very much). A higher score  

    reflects a more positive appraisal. Results are presented as the frequency of patients rating a 4 or 5 on a 5- 

    point Likert scale (higher is better). 
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Table 2. Patient appraisal of the QPSa (continued). 

Study  1  2  3 

       
Aim  

Usability 

testing  
Appraisal 

 
Clinical 

feasibility 
       Number of patients  8   40   21  

Usability       
QPS usec       

Easy  3/8 (38%)  33/39 (85%)  19 (95%) 

Enjoyable  4/8 (50%)  23/36 (64%)  16 (76%) 

Confusing  7/8 (88%)  2/34 (6%)  0 (0%) 

Exhaustive  1/8 (13%)  2/34 (6%)  1 (5%) 

The following was not difficult to do?d       

Finding website  5/8 (63%)  29/37 (78%)e  19/21 (90%) 

Login  6/8 (75%)  31/39 (79%)e  21/21 (100%) 

Entering information   6/8 (75%)  35/38 (93%)f  21/21 (100%) 

Mark questions  7/8 (88%)  37/40 (93%)  20/21 (95%) 

Typing question  8/8 (100%)  29/34 (85%)e  18/19 (95%) 

Making TOP3  6/8 (75%)  23/33 (69%)e  11/14 (79%) 

Printing  7/8 (88%)  24/25 (96%)f  18/18 (100%) 

Indicating if to send to surgeon  6/8 (75%)  31/34 (92%)f  20/20 (100%) 

Navigating  7/8 (88%)  34/37 (92%)f  21/21 (100%) 

Closing   6/8 (75%)  33/35 (94%)g  21/21 (100%) 
a   Results presented as median (interquartile range) or the frequency of patients rating a 4 or 5 on a 5-point    

    Likert scale (higher is better). 
c   Patients were asked to rate each attribute on a scale from 1 (not at all) to 5 (very much). A higher score  

    reflects a more positive appraisal. Results are presented as the frequency of patients rating a 4 or 5 on a 5- 

    point Likert scale (higher is better). 
d   The denominator changed according to the amount of patients that indicated that they did use that function. 
e  One rating missing. 
f   Two ratings missing. 
g   Three ratings missing. 
h   Four ratings missing. 
I   Six ratings missing. 

 
 

Usability 

We initially received 27 QPS (53%) and 30 questionnaires (59%). After one reminder, we received 37 

QPS (73%) and 40 questionnaires (78%) (Figure S2, supporting information). 

 

Changes made to the QPS 

Minor changes were made to the content (e.g., typo’s, rephrasing), design (e.g., changing close button), 

and functions (e.g., copy/paste text) of the QPS. 

 

STUDY 3: USE OF QPS IN THE CLINIC 

Inclusion criteria and selection of patients 

We used electronic patient records and the inclusion criteria from study 1 and 2 to identify and invite 

potentially eligible patients. Eligibility was determined by one of the three residing gastrointestinal 

surgeons. 

 

Study procedure 

Potentially eligible patients were visited at the hospital ward at least 7 days after surgery or when the 

surgeon considered the patient fit enough to be contacted. Patients received an information letter and 

an informed consent form. Those who accepted received an e-mail 1-7 days before their initial follow-up 
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consultation containing the QPS web-link and a personal login code. The follow-up consultation was 

audio-taped. Immediately afterwards, both patient and surgeon filled out a brief questionnaire to assess 

their appraisal of the QPS. In addition, we asked patients for their print of the QPS. All three surgeons 

were interviewed separately after patient inclusion stopped. 

 

Study measures 

To assess usability of the QPS to prepare the consultation, we measured the frequency of QPS 

returned. An e-mail would be sent to the researcher if: (1) a patient created a new QPS, or (2) modified 

their QPS. Moreover, from audiotaped consultations, we measured the frequency of marked questions 

that were addressed during the initial follow-up consultation. We used the pre-consultation 

questionnaire from study 1 and 2 to assess patients’ appraisal of the QPS and added seven questions 

to assess (Likert 1-5, higher is better) whether the QPS was considered helpful in preparing the initial 

follow-up consultation, posing/remembering/asking more questions, getting more attention/information 

from the surgeon, and whether the patients expected the surgeon to read their questions in advance. In 

addition, a 10-item post-consultation questionnaire assessed the extent to which patients believed that 

the QPS was helpful, whether they would recommend the QPS to other esophageal cancer patients, 

and use it themselves to support other consultations. In a 5-item questionnaire distributed after each 

consultation, we asked surgeons whether they believed that the patient had used the QPS, if they had 

read the questions prior to the consultation, and whether the QPS was of added value to the 

consultation, helpful in informing patients, and increased consultation time (Likert 1-5). In addition, in a 

semi-structured interview we asked surgeons for their opinion about the use of the QPS in daily clinical 

practice and suggestions for improvement (Table S5, supporting information). 

 

Analysis 

From the QPS system, we extracted the number of QPS versions made and e-mails sent to the 

surgeon. From the web-based question prompt sheets, two researchers independently extracted the 

number of questions marked, the number of additional questions/comments made (i.e., clarifications 

added to each question), and the number of new questions added. From the audio-taped consultations, 

two researchers independently assessed if the QPS and or the questions marked on the QPS were 

mentioned during the consultation, and who initiated the question (surgeon, patient, third party). In 

addition, we assessed the duration of the consultations and the primary use of the QPS. Furthermore, 

we asked each patient for their print of the QPS.  

 

Results 

Study sample 

Between January 2014 – June 2014 we included 20 males and one female (Figure S3, supporting 

information). Their median age was 62 years (range 41-75, Table 1). 
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Usability QPS pre-consultation 

All patients, except one, sent a QPS to the researcher. Seven patients made a TOP3 selection, 17 

made a QPS print, 20 stored their QPS, and 14 sent a QPS to their surgeon per e-mail. Combined, 

these 21 patients marked 421 questions on the QPS, added comments to 117 marked questions, and 

wrote 14 new questions (Table 3). Patients marked a median of 20 questions (i.q.r.=7,5 - 28,4). Fifteen 

patients marked at least 10 questions. 

 

Usability of QPS during consultation 

Five of the fourteen (36%) QPS sent were received and read by the surgeon prior to the consultation. 

Seventeen patients brought a QPS print to the consultation. The QPS was explicitly mentioned in 17 

consultations. Out of 421 questions marked, 326 (77%) were addressed. Surgeons and patients 

initiated an equal number of questions (157 vs. 146). Surgeons primarily initiated questions about 

surgery/hospital stay (31 marked/20 addressed) and the future (80 marked/49 addressed). Patients 

primarily initiated questions  about physical problems (43/33) and social/emotional problems (17/13). 

The median consultation duration was 20 minutes (i.q.r. = 16 – 27,5 minutes). In 10 consultations, the 

QPS was primarily used by the patient; in eight the surgeon used the QPS to guide the consultation. 

The three surgeons primarily used the QPS to guide the consultation in 2/8, 0/6, and 6/7 consultations, 

respectively. The QPS had a minor or no role in 3 consultations. 

 

Patient appraisal 

Pre-consultation 

The overall appraisal was high (median=8, i.q.r.=8-8) (Table 4). Eighteen (86%) patients believed that 

other patients would want to use the QPS to prepare the initial follow-up consultation. Thirteen patients 

(62%) preferred a web-based version. Most patients believed that the QPS was complete (86%), well 

arranged (81%), understandable (90%), and easy to use (95%). Most patients did not experience 

problems when using the QPS or its specific functions.  More than half of patients believed that the QPS 

would be helpful in preparing the initial follow-up consultation (67%). 

 

Post-consultation 

Seventeen patients (81%) believed that the QPS had been helpful in preparing the initial follow-up 

consultation (Table 4). In the end, all patients would recommend the use of the QPS to other 

esophageal cancer patients, and 18 patients (86%) would also use the QPS for other consultations of 

their own.  

 

Surgeon appraisal 

Surgeons believed that the QPS was helpful in informing patients in 13 (65%) consultations (Table 4), 

but also increased the consultation length in 9 consultations (45%). The surgeons agreed that the QPS 

would be a good addition to the usual care provided, although amendments would be necessary to 

increase clinical feasibility (Table S5, supporting information). One surgeon suggested the 

implementation of a TOP5 of questions, whilst another surgeon suggested erasing the example 

questions altogether as it lengthened the consultation time considerably. All three surgeons would have 
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liked to have received the e-mails earlier, for instance a day before the consultation. Finally, all three 

surgeons had doubts to whether the marked items were concerns of patients and not just a 

consequence of presenting patients with too many examples, or a reflection of patients' feeling having to 

ask as many questions as possible when given the opportunity. Eventually, the surgeons did not feel 

that the QPS provided them with a better overview of the information needs of the patient. 

 

Changes made to the QPS 

We added personal information (initials) and fixed the problem in the QPS system that resulted in e-

mails not being sent to surgeons. Since patients only rarely used the TOP 3 option, we did not follow the 

surgeon’s suggestion. Instead we changed the instruction text asking patients to consider their 

questions carefully. 

 

 

Table 3. Results of study 3 on the use of the QPS before and during the initial follow-up consultation. 

Patient  

ID 

 Pre-consultation 

 

# topics 

marked 

#  

comments 

added to 

topics  

marked 

# new 

topics 

written 

made  

TOP 3  

made 

print 

stored 

QPS  

QPS  

sent to 

surgeona 

Consultation 

surgeon  

received  

e-mail  

Surgeon  

read  

e-maile 

 Consultation surgeon 1  

2  21 0 0 Yes No Yes Yes (1) Yes Yes 

9  7 8 1 No Yes Yes No Nob N/A 

11  39 6 1 No Yes Yes No Nob N/A 

12  28 15 1 No Yes Yes No Nob N/A 

13  14 0 0 No No Yes No Nob N/A 

14  7 3 2 Yes No Yes Yes (1) Yes Yes 

15  6 4 0 No Yes Yes Yes (1) Yes Yes 

21  29 7 0 No Yes Yes Yes (1) Yes Yes 

           Consultation surgeon 2  

1  12 4 0 No Yes Yes No Nob N/A 

7  51 8 1 No Yes Yes Yes (1) Noc Yes 

8  24 16 2 No Yes Yes Yes (2) Yes No 

10  8 0 0 Yes Yes Yes Yes (2) Yes Yes 

19  29 6 0 No Yes Yes Yes (2) Noc No 

20  4 2 0 Yes No Yes No Nob N/A 

           Consultation surgeon 3  

3  7 4 1 Yes Yes Yes Yes (2) Nod Yes 

4  35 7 0 No Yes Yes Yes (1) Nod Yes 

5  20 2 0 Yes Yes Yes Yes (1) Nod No 

6  20 5 1 Unclear Yes No No Nob N/A 

16  17 4 3 Yes Yes Yes Yes (1) Nod No 

17  16 11 1 No Yes Yes Yes (2) Noc Yes 

18  27 5 0 No Yes Yes Yes (3) Yes Yes 

Total  421 117 14 7 17 20 14 7 10 

Median 

(i.q.r.) 
 

20 

(7,5-28,5) 

5 

(2,5-7,5) 

0 

(0,0-1,0) 
      

i.q.r. = interquartile range 
a   Number in brackets indicates ID of the three surgeons that participated in this study and to which the QPS was send.  
b   Not received by surgeon because e-mail was not send by patient. 

c   Not received by surgeon because fault QPS system. 
d   Not received by surgeon because e-mail was not send to consultation surgeon. 
e   Based on self-report questionnaire.  
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Table 3. Results of study 3 on the use of the QPS before and during the initial follow-up consultation (continued). 

  Consultation 

 

Patient 

ID 

 

Patient 

brought  

QPS print  

QPS  

mentioned 

# topics  

adressed 

# topics 

addressed  

by  

surgeon 

# topics 

addressed  

by  

patient 

# topics 

addressed  

by  

third party 

Consul- 

tation 

duration 

(minutes) 

QPS  

primarily  

used by 

    Consultation surgeon 1 

2  No Yes 18 (86%) 15 3 0 20 Surgeon 

9  Yes Yes 7 (100%) 0 7 0 16 Surgeon 

11  Yes Yes 30 (77%) 8 20 2 20 Patient 

12  Yes Yes 26 (93%) 6 20 0 25 Patient 

13  No No 7 (50%) 5 1 1 13 Nobody 

14  No Yes 7 (100%) 3 4 0 20 Patient 

15  Yes No 6 (100%) 0 6 0 18 Patient 

21  Yes Yes 16 (55%) 6 9 1 16 Patient 

           Consultation surgeon 2 

1  Yes Yes 11 (92%) 4 0 7 16 Patient 

7  Yes Yes 18 (35%) 7 4 7 21 Nobody 

8  Yes Yes 24 (100%) 7 17 0 38 Patient 

10  Yes Yes 6 (75%) 1 5 0 9 Patient 

19  Yes No 18 (63%) 5 12 1 28 Patient 

20  No No 3 (75%) 1 2 0 24 Nobody 

           Consultation surgeon 3 

3  Yes Yes 7 (100%) 2 5 0 21 Surgeon 

4  Yes Yes 30 (86%) 26 2 2 34 Surgeon 

5  Yes Yes 20 (100%) 18 0 2 29 Surgeon 

6  Yes Yes 18 (90%) 4 14 0 32 Patient 

16  Yes Yes 16 (94%) 6 10 0 19 Surgeon 

17  Yes Yes 12  (75%) 9 3 0 8 Surgeon  

18  Yes Yes 26  (96%) 24 2 0 23 Surgeon  

Total  17 17 326 (77%) 157 (48%) 146 (45%) 23 (7%)   

Median 

(i.q.r.) 

 
  

16 

(7-20) 

6 

(2,5 - 8,5) 

5 

(2 - 11) 

0 

(0 - 1) 

20 

(16 - 27.5) 

 

i.q.r. = interquartile range 
a   Number in brackets indicates ID of the three surgeons that participated in this study and to which the QPS was send.  
b   Not received by surgeon because e-mail was not send by patient. 

c   Not received by surgeon because fault QPS system. 
d   Not received by surgeon because e-mail was not send to consultation surgeon. 
e   Based on self-report questionnaire.  

 
  



84 
 

Table 4. Patient and surgeon appraisal of the clinical feasibility of the QPS before and after the consultationa. 

 
 

Pre- 

consultation  
Post- 

consultation 

Patients   Yes / No (%)  Yes / No (%) 

     The QPS will be/was helpful in preparing initial follow-up consultation  14/21 (67%)  17/21 (81%) 

     The QPS will be/was helpful in posing question(s)  10/21 (48%)  13/21 (62%) 

     The QPS will be/was helpful in remembering more questions  9/21 (43%)  13/21 (62%) 

     The QPS will be/was helpful in asking more questions  11/21 (52%)  10/21 (48%) 

     The QPS will be/was helpful in getting more attention from the surgeon   11/21 (52%)  12/21 (57%) 

     The QPS will be/was helpful in getting more information from the surgeon   10/21 (48%)  12/21 (57%) 

     Do you think that the surgeon will read your questions before the consultation?     

Yes  10 (48%)  N/A 

No  0 (0%)  N/A 

Maybe  5 (24%)  N/A 

Non-applicable  6 (29%)  N/A 

     Would you recommend the QPS to other esophageal cancer patients? (yes)  N/A  21/21 (100%) 

     Would you use the QPS to support other consultations? (yes)  N/A  18/21 (86%) 

     How would you grade the QPS?  8 (0,5)a  8 (1,5)a 

 

 

 

 

    Surgeons      

     The QPS was of added value to the consultation  N/A  14/20 (70%)b 

     The QPS was helpful in informing patients  N/A  13/20 (65%) 

     The QPS increased consultation time   N/A  9/20 (45%) 

N/A = non-applicable  
a   Results presented as median (interquartile range) or the frequency of patients rating a 4 or 5 on a 5-point Likert scale (higher is better). 
b   Missing information for 1 consultation. 

 
 

CONCLUSIONS 

This study shows the process of developing a web-based question prompt sheet (QPS). This QPS is 

unique in that it is web-based, can be linked to the surgeon, focuses  on HRQL, and is designed for the 

follow-up consultations after esophageal cancer surgery24. We believe to have built a QPS that is usable 

by and useful to (older) cancer patients, but not yet considered clinically feasible by surgeons. 

Patients, on average, marked 20 questions on the QPS, and all patients marked at least one 

question. The majority of marked questions were related to their surgery, the future, and the symptoms 

experienced after surgery. These findings demonstrate that esophageal cancer patients are able to use 

the QPS after major surgery. In addition, it shows that esophageal cancer patients have a continued 

need for information about their treatment, prognosis, and recovery. This finding is similar to the results 

of previous work6,7,8,16.  

The majority of patients' information needs were addressed during the consultation. However, 

whereas surgeons primarily initiated questions on topics related to patients’ surgery, hospital stay and 

the future, patients focused on the physical and social problems experienced after surgery. This finding 

is similar to the results of a recently conducted Delphi study in esophageal cancer patients and health 

care professionals16. 

The three surgeons did not consider the QPS to be clinically feasible in its current form. Their 

main objection was the increased consultation time due to the increased number of questions posed, 

possibly resulting from the number of questions in the QPS26. The dependency of the surgeon to 

provide answers could be lessened by asking nurses to address the QPS45. Another possible solution 
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would be to link the QPS to an electronic support tool that provides an evidence-based summary of 

important topics in a patient-friendly and clinically applicable summary format46. Thus, patients could 

use the QPS prior to the consultation to receive initial or general answers. Hence, future research can 

focus on creating a web-based counterpart of the QPS to support clinicians. 

Given their potential benefit, it is essential that support tools, such as this QPS, are 

implemented routinely in clinical care. However, it seems more clinically feasible if it serves both 

clinicians’ and patients’47. For instance, one surgeon consistently used the QPS to guide the 

consultation. Also, this surgeon initiated the talk about most questions. Hence, it seems that the QPS 

supported this clinician most. Future research should therefore not only focus on tailoring the content 

and function of the QPS for patients, but further explore its’ use by surgeons to ensure that it reaches its 

full potential48.  

The strengths of this study are the combination of both qualitative and quantitative methods to 

identify the strengths and weaknesses of the QPS, and the opinions of patients and surgeons. 

Furthermore, by conducting multiple studies across separate cohorts, and by repeating assessments, 

we have been able to make multiple changes and assess the effect of these changes accordingly.  

Yet, our study also has some limitations. First, self-selection bias is possible; e.g., these may 

have been patients’ with high information needs. Secondly, the validity of some results obtained by 

questionnaires may be compromised by the presence of the researcher. Also, we detected some 

discrepancies when comparing patients’ reports on the QPS’ usability with observations by the 

researchers or actions registered by the QPS system: patients’ questionnaire responses were more 

positive or they indicated to have performed actions that were not registered by the QPS system. Third, 

we developed this QPS based on the opinions of patients and surgeons from one academic hospital. 

Hence, it is possible that the QPS will be considered less usable and/or useful when implemented 

elsewhere. Finally, by audio-recording consultations, we might have stimulated surgeons to address 

more questions than they normally would.  

 In summary, this study shows that a web-based QPS is a usable and possibly valuable 

support tool for esophageal cancer patients. To determine the effectiveness of the QPS to increase 

patient participation and stimulate information provision about HRQL topics, the QPS needs to be 

evaluated in a randomized controlled trial. 
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ABSTRACT 

 

Background 

The purpose of the study is to (1) estimate the direction, clinical relevance, and duration of health-

related quality-of-life (HRQL) change in the first year following esophageal cancer surgery and (2) to 

assess the robustness of the estimates by subgroup and sensitivity analyses, and an exploration of 

publication bias. 

Methods  

A systematic literature search in MEDLINE, EMBASE, CINAHL, PsychINFO, and CENTRAL to identify 

randomized and non-randomized studies was performed. We compared the baseline HRQL data with 3-

, 6-, 9-, or 12-month follow-ups to estimate the magnitude and duration of HRQL change. These 

estimates were then classified as trivial, small, medium, or large. Primary outcomes were role 

functioning, eating, and fatigue. Secondary outcomes were physical and social functioning, dysphagia, 

pain, and coughing problems. We conducted subgroup analysis for open surgery, open surgery 

preceded by neoadjuvant therapy, and minimally invasive surgery. Sensitivity analyses assessed the 

influence of study design, transformation/imputation of the data, and HRQL questionnaire used. 

Results  

We included the data from 15 studies to estimate the change in 28 HRQL outcomes after esophageal 

cancer surgery. The main analysis showed that patients’ social functioning deteriorated. Symptoms of 

fatigue, pain, and coughing problems increased. These changes lasted for 9–12 months, although some 

symptoms persisted beyond the first year after surgery. For many other HRQL outcomes, estimates 

were only robust after subgroup or sensitivity analyses (e.g., role and physical functioning), or remained 

too heterogeneous to interpret (e.g., eating and dysphagia). 

Conclusion 

Patients will experience a clinically relevant and long-lasting deterioration in HRQL after esophageal 

cancer surgery. However, for many HRQL outcomes, more and better quality evidence is needed. 
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INTRODUCTION 

Surgery is the standard curative treatment for esophageal cancer1. However, overall prognosis is poor, 

with 5-year survival rates ranging between 15 and 50%2,3. Surgery also has major short- and long-term 

negative effects on health that result in loss of health-related quality of life (HRQL)4. Information about 

these changes in HRQL can help patients to prepare themselves and to create realistic expectations 

about their recovery period5,6. This information needs to be based on a comprehensive review of 

existing study data to ensure it is robust and useful for clinical practice7,8. 

 To date, six reviews have reported on the change in HRQL after surgery for esophageal 

cancer4,9–13. However, most included studies used an insufficient sample size to detect statistically 

significant change. In addition, most studies did not control for multiple testing nor reported the 

magnitude of HRQL change14. As a result, these studies may have over- or underestimated the effect of 

surgery on HRQL change. Since all reviews relied on these estimates to draw conclusions, current 

evidence is restricted in its ability to provide robust HRQL information. 

 One method to obtain estimates that are more robust is to pool HRQL data in a meta-analysis. 

By conducting meta-analyses, we obtain a precise summary estimate of the magnitude of HRQL 

change. In addition, we are able to determine the amount of heterogeneity (i.e., inconsistencies not 

attributable to chance) across studies15. Recently, Scarpa et al. applied meta-analysis to estimate the 

magnitude and statistical significance of HRQL change of esophageal cancer patients at 6-month 

follow-up16. While this is important, p values do not provide information about the clinical relevance of 

HRQL change17. Furthermore, to ensure that results are robust, both subgroup and sensitivity analyses 

are needed to estimate the likely influence of clinical (e.g., different treatments) and methodological 

heterogeneity (e.g., different study design)14. 

 The purpose of this meta-analysis, therefore, is to update and extend the previous meta-

analysis16 with the aims to (1) estimate the direction, clinical relevance, and duration of HRQL change in 

the first year following esophageal cancer surgery and (2) to assess the robustness of the estimates by 

subgroup and sensitivity analyses, and an exploration of publication bias. 

 

METHODS 

The majority of the data used for this meta-analysis were obtained from articles identified by a 

systematic review previously published by our group14. 

 

Literature search strategy 

Two authors (MJ or IJK) conducted searches using MEDLINE, EMBASE, PsychINFO (using OVIDSP), 

CINAHL (using EBSCO HOST), and CENTRAL databases to include publications from the inception of 

the database up to August 20, 2012. The following subject terms and keywords were used in various 

combinations: ‘‘esophageal cancer’’, ‘‘surgery’’, ‘‘combined therapy’’, ‘‘radiotherapy’’, ‘‘chemotherapy’’, 

‘‘quality of life’’, and ‘‘patient-reported outcomes’’ (Online Resource 1, supporting information). We 

restricted our search to articles published in English. Additional articles were obtained by searching the 

reference lists of original articles identified by the previous systematic reviews4,9–13,16, and by the 

personal knowledge of the senior authors (JMB, MAGS, and MI). One author (MJ) also searched the 
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following web sites for additional randomized and non-randomized studies: (1) World Health 

Organization (WHO) International Clinical Trials Registry Platform (www.who.int/ictrp/en), (2) 

ClinicalTrials.gov (www.clinicaltrials.gov), and (3) Current Controlled Trials (www.controlledtrials.com) 

using combinations of the following search terms: Quality of Life AND surgery AND esophageal cancer 

(last search August 20, 2012). 

 

Selection criteria 

The selection criteria included were as follows: (1) published randomized controlled trials (RCTs), cohort 

studies, and case series18–20, (2) that measured HRQL by a psychometrically and cross-culturally 

validated multidimensional patient-reported outcome measure (PROM), (3) after esophageal cancer 

surgery, and (4) that reported descriptive outcome data (mean, standard deviation [SD], sample size) on 

HRQL outcomes obtained at baseline (i.e., prior to any treatment) and at 3, 6, 9, or 12 months after 

surgery. These time points were selected because they are clinically relevant21 and frequently 

assessed14. Excluded were studies that (1) recruited all patients prior to the year 2000, as the surgical 

techniques at that time are outdated, (2) reported on questionnaire development or validation, (3) 

assessed HRQL as a predictive indicator of clinical outcomes, and (4) assessed treatments for cervical 

esophageal cancer. We also excluded non-English study reports and reports for which an updated 

report has been published. 

 

Study selection 

Four authors (IJK, JMB, RCM, and MJ) screened the titles and abstracts of potentially eligible articles to 

assess whether studies met the first three inclusion criteria. Then, two authors (MJ and KS) 

independently reviewed the fulltext articles to assess the eligibility for the meta-analysis. Uncertainties 

regarding study inclusion were discussed with a senior author (MAGS). 

 

Data extraction 

We used a pre-defined and tested extraction sheet14 to report on the (1) key study characteristics, (2) 

HRQL assessment, (3) treatment, and (4) patient characteristics. One author (MJ, RCM, or JMB) 

extracted the data for key characteristics, HRQL assessment, treatment, and patients. Results were 

independently cross-checked by a second author (MJ, RCM, or KS), and discrepancies were resolved 

by discussion or by a senior author’s decision (MAGS or MvBH). Two authors (MJ and KS) 

independently extracted descriptive outcome data using a separate pre-defined extraction sheet. 

Discrepancies were resolved by discussion. We used additional reports (e.g., study protocol) for the 

data extraction when referenced. We contacted the first author of each article that did not report all 

descriptive outcome data by e-mail. If necessary, we requested the transformation of outcome data to 

report on 3-, 6-, 9-, and 12-month follow-ups (including a ±14-day time window), or transformed the 

outcome data ourselves.  

 

 

http://www.who/
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Assessment of study design and study quality 

We used a 33-item checklist to critically assess the study quality with respect to study design22, risk of 

bias7, HRQL outcome reporting23, and additional issues of reporting and methodology14 (Online 

Resource 2, supporting information). The specific methodology used to assess study quality is reported 

elsewhere14. 

 

HRQL outcomes of interest 

After surgery, esophageal cancer patients want information about specific activities, eating, dysphagia, 

cough, pain, sleep, and fatigue6. Because the European Organization of Research and Treatment of 

Cancer Quality of Life Questionnaire Core 30 (QLQ-C30) and esophageal cancer-specific modules 

QLQ-OES18/24 are the most frequently used questionnaires in this research field14, we adopted their 

labels. Hence, we selected ‘‘role functioning’’, ‘‘eating’’, and ‘‘fatigue’’ as our primary outcomes, and 

‘‘physical functioning’’, ‘‘social functioning’’, ‘‘pain’’, ‘‘dysphagia’’, and ‘‘coughing problems’’ as our 

secondary outcomes. A score for ‘‘eating’’ represents a patient’s ability to enjoy meals, eat, eat in front 

of people, and indicates whether a patient feels full up too quickly24,25. A score for ‘‘dysphagia’’ 

represents a patient’s ability to eat solid foods, eat liquidized or soft foods, or drink liquids24,25.  

 

Data synthesis and statistical analysis 

Imputation of missing SD data 

We used reported 95% confidence intervals (95 %CIs), standard errors, t values, P values, or F values 

to impute missing SD data7. Otherwise, we used the data from other studies to estimate the weighted 

change SD (Online Resource 4, supporting information)7. 

 

Magnitude of HRQL change 

We applied the random effects model and inverse variance method as described by DerSimonian and 

Laird26,27 because we included different types of treatment, patients, and outcome measures15. To 

estimate the direction and magnitude of HRQL change, we compared the HRQL data obtained at 

baseline with the data obtained at 3-, 6-, 9-, or 12-month follow-ups. Hence, we obtained a maximum of 

four (cross-sectional) estimates for each HRQL outcome. These estimates either represented the mean 

difference (MD, the mean change) in HRQL scores if the studies used the same HRQL measurement 

method or scale, or the standardized mean difference (SMD [Hedges’ g] or standardized mean change) 

if the studies used different questionnaires including different items and or different scales7. To maintain 

comparability across time points, we presented all the estimates as either MD or SMD. 

 

Assessment of heterogeneity 

We used three tests to assess whether differences in the direction and magnitude of HRQL change 

across studies were due to chance or ‘‘true’’ heterogeneity. First, we applied the X2 test7 to estimate 

whether the magnitude of HRQL change was significantly inconsistent across studies (P≤0.1). Then, we 

applied Tau2 to estimate the amount of ‘‘true’’ heterogeneity across studies. Lastly, we used the I2 

statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance28. An I2 
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of ≤30% represents low heterogeneity, 30–50% moderate, 50–75% substantial, and 75–100% 

considerable heterogeneity7,28. We also calculated 95 % uncertainty intervals (UI) for I2,29. To specify the 

direction and clinical relevance of HRQL change, we a priori determined that the estimates had to be 

‘‘sufficiently’’ homogenous (robust), which meant that the X2 test had to be P≤0.1 and I2 was either low 

or moderate. If only one of these two criteria were met, we looked at the 95% UI to determine whether 

an estimate (MD or SMD) was ‘‘sufficiently’’ homogenous30. 

 

Direction of HRQL change 

The direction of HRQL change for any given follow-up point was clear if the estimate was ‘‘sufficiently’’ 

homogenous or if the summary estimate and confidence intervals showed the same direction of change 

[e.g., -5,00 (-10,00; -20,00)]. The direction of HRQL change following the first year after esophageal 

cancer surgery was clear if at least three estimates of change were obtained, two of which were 

homogenous, and if the summary estimates showed the same direction of change. If none of the 

estimates were homogenous, we specified the direction of HRQL change if the summary estimates and 

confidence intervals at 3-, 6-, 9-, and 12-month follow-ups showed the same direction of change. 

 

Clinical relevance of HRQL change 

For outcomes measured by the QLQ-C30 and presented as MDs, we used different cutoff scores per 

outcome to classify the clinical relevance of HRQL change as trivial, small, medium, or large1,31. For 

outcomes measured by the -C36, -OES18, and -OES24, and presented as MDs, we classified a change 

of less than 5 points as trivial, 5–10 points as small, 10–20 points as medium, and more than 20 points 

as large32. We considered a SMD of 0.2 small, 0.5 medium, and 0.8 large33. For HRQL outcomes 

without a guideline, we only presented the magnitude of HRQL change. 

 

Duration of HRQL change 

The duration of change was clear if at least three estimates of change were obtained for a HRQL 

outcome (e.g., at 6-, 9-, and 12-month follow-ups), two of which had to be ‘‘sufficiently’’ homogenous 

(e.g., 6 and 9 months). If subsequent estimates (e.g., 12 months) were not homogenous, we determined 

that the duration of HRQL change lasted longer than the last follow-up point for which a homogenous 

and trivial estimate was obtained (e.g., 9 months). If subsequent estimates were homogenous, we 

determined that the duration of HRQL change lasted until the first homogenous estimate (e.g., 6 

months). 

 

Subgroup analysis 

From each study, we extracted descriptive outcome data for each patient group described in that study. 

One author (MJ) then classified each patient group to fit one of six pre-specified treatment groups: (1) 

open surgery (including left-sided approach, right two phase, three phase, or transhiatal34–38); (2) open 

                                                           
1 A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser 

extent. A small change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a 
change of unlikely clinical relevance, or no change. 
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surgery combined3,39 (when more than half of the patients included at baseline received either 

neoadjuvant chemo- or chemoradiotherapy before open surgery); (3) minimally invasive surgery (i.e., 

including partial or complete approach40); (4) minimally invasive surgery combined; (5) gastrectomy; and 

(6) gastrectomy combined40–42. Although gastrectomy is not a conventional type of esophageal cancer 

surgery, it can be used to remove tumors of the gastroesophageal junction. Because of this design, it 

was possible that a meta-analysis contained only two patient groups, yet both are from the same study. 

We then compared the estimates derived from the subgroup analysis to the estimates derived from the 

main analysis to determine whether the direction, clinical relevance, or duration of HRQL change 

differed.  

 

Sensitivity analysis 

Since most studies were at a high risk of bias, and study quality was poor14, we conducted sensitivity 

analyses on the study design (main analysis versus RCTs) and issues related to HRQL assessment (1: 

main analysis versus studies for which we transformed or imputed data; 2: main analysis versus 

individual HRQL questionnaires for outcomes presented as SMD). In addition, we searched the visual 

plot for ‘‘outliers’’ (i.e., extreme study results). 

 

Publication bias 

To provide a robust assessment of publication bias, at least 10 patient groups had to be included in 

themeta-analysis15. To determine whether publication was likely, we first eyeballed the funnel plot. We 

then applied the trim-and-fill procedure to provide an unbiased estimate of change43. In addition, we 

used the classic fail-safe N to estimate the number of nonstatically significant studies needed to reduce 

the estimate to a non-statistically significant level44. Furthermore, we applied the Egger test to estimate 

the asymmetry in the funnel plot45. To increase the power of each test, we used a P≤0.1 to indicate 

statistical significance. We considered publication bias to be likely when (1) the trim-and-fill procedure 

provided an estimate that was clinically different from the estimate obtained by the main analysis, and 

(2) when the Egger’s test was statistically significant.  

 Meta-analyses, tests of heterogeneity, and the inspection of publication bias were performed 

using Review Manager 5.2 software (The Cochrane Collaboration, Copenhagen: Nordic Cochrane 

Center 2011). The UIs for I2 were calculated using SPSS 19.0 (IBM SPSS Statistics 2010, Chicago, IL). 

The trim-and-fill procedure, classic fail-safe N, and Egger’s test were calculated using the 

Comprehensive Meta- Analysis software (Biostat Inc 2006, Englewood, NJ). 

 

RESULTS 

Identification and selection of studies 

The systematic literature search yielded 5876 records (Fig. 1). Application of inclusion criteria identified 

15 articles21,46–59 for the meta-analysis. Characteristics of key study, HRQL assessment, and treatment. 

Four studies55–58 included patients prior to and after the year 2000 (Table 1). HRQL was a primary aim 

in 11 studies (73%)21,47–51,53,54,56,58,59. The QLQ C-30 (n = 11)21,46–50,52–54,56,59 and the QLQ-OES18/QLQ-

OES24 (n = 10)21,46–50,52,54,56,59 were mostly used. 
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 4419 records excluded 

Full-text articles excluded, with reasons (n=131) 
 
HRQL not measured at baseline (n=40) 
Evaluation not esophageal cancer surgery (n=34) 
No validated multidimensional PROM (n=14) 
Duplicate (n=11) 
No descriptive outcome data (n=5) 
Published before year 2000 (n=12) 
Unattainable (n=6) 
HRQL not measured at 3, 6, 9, or 12 months (n=3) 
Review (n=3) 
Not English (n=2) 
Older report (n=1) 
 

 

 

  

 

 

 

5592 records identified 
through MEDLINE, 
EMBASE, CINAHL, 

PsychINFO, CENTRAL 

3 records 
identified by 

personal 
knowledge  

281 records 
identified 

through registry  
websites  

146 full text articles 
assessed for eligibility  

1311 duplicates 

removed 

 4565 records screened 

 

 

 

Fig. 1 Flow chart of publication identification 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Other studies used the Short Form-36 (SF-36, n=1)55, the Medical Outcomes Study Short-Form General 

Health Survey (MOS-SF-20, n=1)57, an adapted version of the Rotterdam Symptom Checklist (a-RSCL, 

Authors provided descriptive HRQL data (n=3) 
Authors provided database (n=2) 
We imputed the standard deviation (n=1) 
 

 

 

15 articles / 20 patient groups  

included in meta-analysis  

9 articles / 12 patient groups  
included in meta-analysis 
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n=1)57, and the Functional Assessment of Cancer Therapy esophageal cancer scale (FACT-E, n=2)51,58. 

Combined, these questionnaires measured a total of 45 different HRQL outcomes2 all on a scale of 0–

100. In total, we included 20 patient groups in the meta-analysis - eight for open surgery46,47,50, 55–58, 

seven for open surgery combined (open surgery preceded by neoadjuvant treatment)21,51,52,54,58,59, three 

for minimally invasive surgery47,49, one for minimally invasive surgery combined48, and one for 

gastrectomy53. An extensive report, including patients’ demographic and clinical characteristics, is 

provided in Online Resource 3 (supporting information). 

     

Study design and study quality 

We included two RCTS46,57, seven cohort studies21,47,49,50,53,56,58, and six case series48,51,52,54,55,59 (Table 2 

and Online Resource 2, supporting information). Two studies were of high quality54,57. 

 
HRQL change following esophageal cancer surgery 

We included 28 HRQL outcomes3 in our meta-analysis. Results with 95% confidence intervals are 

reported in Online Resource 5 and reflect the average HRQL change. Figures that show the direction, 

clinical relevance, and duration of HRQL change are reported in Online Resource 6. A table that shows 

the duration of HRQL change is reported in Online Resource 7 (supporting information).  

 

Main analysis  

For seven out of 28 HRQL outcomes (25%), summary estimates were ‘‘sufficiently’’ homogenous 

(robust) to determine the clinical relevance of change at 3-month follow-up (Table 3 and Online 

Resource 5, supporting information). A total of 13 outcomes (46%) provided enough robust estimates to 

determine the duration of HRQL change.  

 

Primary outcomes  

Patients’ role functioning deteriorated at 3-month follow-up. Symptoms of fatigue increased, which 

lasted for more than 12 months after surgery. Estimates for eating were too heterogeneous to interpret. 

 

 

Secondary outcomes  

                                                           
2 QLQ-C30: global quality of life, physical functioning, role functioning, cognitive functioning, emotional functioning, 
social functioning, fatigue, nausea and vomiting, insomnia, constipation, pain, diarrhea, appetite loss, dyspnoea, and 
financial difficulties. QLQ-OES18: dysphagia, eating, reflux, swallowing saliva, choking when swallowing, speech, taste 
problems, and coughing problems. QLQ-OES24: deglutition, alopecia, trouble talking, emotional problems/ anxiety. SF-
36: role physical, role emotional, bodily pain, mental health, and vitality. FACT-E: physical well-being, functional well-
being, social/family well-being, emotional well-being, oesophageal cancer subscale, fact-E total, and fact-G total. a-

RSCL: psychological symptoms, physical symptoms, and activity. 
3 QLQ-C30: global quality of life, physical functioning, role functioning, cognitive functioning, emotional functioning, 
social functioning, fatigue, nausea and vomiting, insomnia, constipation, pain, diarrhea, appetite loss, dyspnoea, and 
financial difficulties. QLQ-OES18: dysphagia, eating, reflux, pain, swallowing saliva, choking when swallowing, speech 
problems, taste problems, and coughing problems. QLQ-OES24: deglutition. SF-36: role functioning and social 
functioning. FACT-E: fact-E. A-RSCL: global quality of life. MOS-SF-20: physical functioning, role functioning, and 
social functioning. 
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Patients’ physical functioning deteriorated at 3-month follow-up. Coughing problems increased, which 

lasted for 12 months. Social functioning deteriorated, which lasted for 9 months. 

 

Other HRQL outcomes  

Patients’ financial difficulties showed a small increase at 3-month follow-up, which lasted at least 9 

months after surgery. The increase in dry mouth lasted for 12 months, while the increase in pain, 

dyspnoea, and reflux lasted for more than 12 months. Following surgery, patients’ emotional and 

cognitive functioning, insomnia, trouble swallowing saliva, and speech problems did not show a clinically 

relevant change.  
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Table 1. Characteristics of key study, HRQL assessment and treatment of 15 studies included in the meta-analysis.  

Key study   HRQL assessment  Treatment 

First author Year 

Study 

Period Country  HRQL aima 

HRQL questionnaire(s)  

used to evaluate  

treatment 

Time-points  

in months  Type of treatment evaluated for HRQLb 

          Scarpa59 2012 2009-2011 Italy  Primary QLQ-C30, -OS18 3, 6, 9  Open surgery combined 

          Teoh46 2011 2000-2004 Hong Kong  Secondary QLQ-C30, -OES24 3, 6  Open surgery 

          Nafteux47 2011 2005-2010 Belgium  Primary QLQ-C30, -OES18 3, 6, 9, 12  Open surgery & minimally invasive surgery 

          Wang49 2011 2007-2009 China  Primary QLQ-C30, -OES18 3, 6  Minimally invasive surgery 

          Parameswaran48 2010 2005-2007 UK  Primary QLQ-C30, -OES18 6, 12  Minimally invasive surgery combined 

          Wang50 2010 2007-2008 China  Primary QLQ-C30, -OES18 3, 6  Open surgery & minimally invasive surgery 

          Safieddine51 2009 2002-2005 Canada   Primary FACT-E 3, 12  Open surgery combined 

          Van Meerten52 2008 2001-2004 Netherlands  Secondary QLQ-C30, -OES18 3, 6, 9, 12  Open surgery combined 

          Barbour53 2008 2000-2003 UK  Primary QLQ-C30 6  Gastrectomy 

          Avery21 2007 2000-2004 UK  Primary QLQ-C30, -OES18 3, 6  Open surgery combined 

          Lagergren54 2007 2000-2003 UK  Primary QLQ-C30, -OES18 3, 6, 9. 12  Open surgery combined 

          Tan55 2006 1998-2006 China  Unclear SF-36, PAIS 3, 6, 12  Open surgery 

          Reynolds56 2006 1999 – ( - ) UK  Primary QLQ-C30, -OES24‡ 3, 6, 12  Open surgery & open surgery combined 

          de Boer57 2004 1994-2000 Netherlands  Secondary MOS-SF-20, A-RSCL 3, 6, 9, 12  Open surgery 

          Brooks58 2002 1998-2000 USA  Primary FACT-E, POMS 3, 6, 9  Open surgery & open surgery combined 

          (-) = Unclear; USA = United States of America; UK = United Kingdom, RCT = randomized controlled trial; QLQ-C30  = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life 

Questionnaire Esophagus-18; SF-36 = Medical Outcomes Study Short-Form General Health Survey; GERD-HRQL = Gastroesophageal Reflux Disease Health-related Quality of Life; a-RSCL = 

Adapted Rotterdam Symptom Checklist; QLQ-OES24 = Quality of Life Questionnaire Esophagus-24; MOS-SF-20 = Medical Outcomes Study Short-Form General Health Survey; FACT-E = 

Functional Assessment of Cancer Therapy Scale-Esophageal Cancer; PAIS = Psychosocial adjustment to illness scale; POMS = Profile of mood states 
a   Primary aim: HRQL was the only outcome mentioned and/or HRQL was the first outcome mentioned in the main text. Secondary aim: HRQL was not the first outcome mentioned in the main text     

    and/or the study referenced a previous study, based on the same data set, reporting on different outcomes. 
b   Treatments evaluated: open surgery (including left-sided approach, right two phase, three phase, or transhiatal), open surgery combined (when more than half of the patients included at baseline     

    received either neoadjuvant chemo or chemoradiotherapy before open surgery), minimally invasive surgery (i.e., including partial or complete approach), and gastrectomy (although gastrectomy is    

    not a conventional type of esophageal cancer surgery, it can be used to remove tumors of the gastroesophageal junction). 
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Table 2. The study design, risk of bias, and study quality of 15 studies included in the meta-analysis. 

 

First author 

 

 Study design 

 

 Risk of Bias 

    Sequence 

generationa 

Allocation 

concealmentb 

Blinding 

patient/ 

personnelc 

Incomplete 

outcome  

datad 

Blinding 

outcomee 

Selective 

outcome 

reportingf 

Other 

sources  

of biasg 

 

Confoundingh 

Scarpa59  Case-series  N/A N/A N/A N/A High Low High High 

            Teoh46  

 

RCT  Unclear Unclear Unclear Low Unclear High High N/A 

            Nafteux47  Cohort  High High High Unclear High Low High Low 

            Wang49  

 

Cohort   High High High Unclear High Low Low Low 

            Parameswaran48  

 

Cohort  High High High Unclear High Low Low Low 

            Wang50  Case-series  N/A N/A N/A N/A High Low Low High 

            Safieddine51  

 

Case-series  N/A N/A N/A N/A High High Low High 

            Van Meerten52  

 

Case-series  N/A N/A N/A N/A High Low Low High 

            Barbour53  

 

Cohort  High High High Low High Low High High 

            Avery21  

 

Cohort  High High High Unclear High High Low Low 

            Lagergren54  

 

Case-series  N/A N/A N/A N/A High Low High High 

            Tan55  

 

Case-series  N/A N/A N/A N/A High Low High High 

            Reynolds56  

 

Cohort  High High High High High Low Low High 

            de Boer57  

 

RCT  Low Low Unclear Low Unclear Low Low N/A 

            Brooks58  

 

Cohort  High High High Unclear High Low High High 

            
High (%)    7/9 (78%) 7/9 (78%) 7/9 (78%) 1/9 (11%) 13/15 (87%) 3/15 (20%) 7/15 (47%) 9/13 (69%) 

            Low (%)    1/9 (11%) 1/9 (11%) 0/9 (0%) 3/9 (33%) 0/15 (0%) 12/15 (80%) 8/15 (53%) 4/13 (31%) 

            Unclear (%)    1/9 (11%) 1/9 (11%) 2/9 (22%) 5/9 (55%) 2/15 (13%) 0/15 (0%) 0/15 (0%) 0/13 (0%) 

            N/A (%)    6/15 (40%) 6/15 (40%) 6/15 (40%) 6/15 (40%) 0/15 (0%) 0/15 (0%) 0/15 (0%) 2/15 (13%) 

            N/A = not applicable; RCT = randomized controlled trials 
a   High risk of bias if the authors described a non-random component in the sequence generation process. 
b   High risk of bias if participants or investigators enrolling participants could possibly foresee assignments and thus introduce selection bias. 
c   High risk of bias if there was no blinding or incomplete blinding, and the outcome is likely to be influenced by lack of blinding. 
d   High risk of bias if, for example, the reason for missing outcome data is likely to be related to the true outcome, with either imbalance in numbers or reasons for missing data across    

    intervention groups. 
e  High risk of bias if there was no blinding of outcome assessment, and the outcome measurement is likely to be influenced by lack of blinding. 
f   High risk of bias if a single HRQL domain or symptom was measured, yet not mentioned in the results as either text, graph or a table. 
g   High risk of bias if, for example, the study did not control for multiple testing, did not report inclusion and or exclusion criteria, or had an insufficient sample size. 
h   High risk of bias if there was no control of confounding for age, sex, disease severity (i.e., TNM stage) and baseline HRQL. 
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Table 2. The study design, risk of bias, and study quality of 15 studies included in the 
meta-analysis (continued). 

 

First author 

 Robust HRQL 

outcome 

reportingi,j 

 

 

 

Robust  

study  

methodologyi,k,l,m  

Study 

Qualityi,k,n 

Scarpa59  No  No  No 

       Teoh46  Yes  No  No 

       Nafteux47  No  No  No 

       Wang49  No  Yes  No 

       Parameswaran48  No  No  No 

       Wang50   No  No  No 

       Safieddine51  No  No  No 

       Van Meerten52  Yes  No  No 

       Barbour53  Yes  No  No 

       Avery21  Yes  No  No 

       Lagergren54  Yes  Yes  Yes 

       Tan55  Yes  No  No 

       Reynolds56  No  No  No 

       de Boer57  Yes  Yes  Yes 

       Brooks58  Yes  No  No 

High (%)  7/15 (47%)  13/15 (87%)  13/15 (87%) 

       Low (%)  8/15 (53%)  2/15  (13%)  2/15 (13%) 

       Unclear (%)  0/15 (0%)  0/15 (0%)  0/15 (0%) 

       N/A (%)  0/15 (0%)  0/15 (0%)  0/15 (0%) 

Studies highlighted in bold are of high quality 
i  ‘‘High’’ and ‘‘Low’’ meaning ‘‘No’’ and ‘‘Yes,’’ respectively. 
j  According to the criteria specified by the ‘‘minimum standard checklist for evaluating HRQL 

outcomes’’ (Online Resource 2). 
k  The specific criteria used are reported in Online Resource 2. 
l  A RCT was identified as methodologically robust if at least four out of five Risk of Bias criteria 

(sequence generation, allocation concealment, blinding participants/personnel, incomplete 

outcome data, and other sources of bias) were met, with ‘‘allocation concealment’’ being 

mandatory. 
m  Case series and cohort studies were considered methodologically robust if at least four out of 

five criteria (N≤26 per group at first assessment point, N≤26 per group for all assessment points, 

follow-up compliance ≥80 %, control for confounding, control for multiple testing) were met, with 

‘‘N≤26 at first assessment point’’ being mandatory. The cutoff score for robust study 

methodology was lowered in concordance with the number of items assessed as ‘‘non-

applicable’’ (Online Resource 2). 
n  A study was considered to be high quality if criteria for robust HRQL outcome reporting and 

robust study methodology were met. 
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Table 3. Main analysis for the direction, clinical relevance, and duration of change in 28 HRQL outcomes after 

esophageal cancer surgery.  

HRQL outcome HRQL change at 3 months follow-upa  

HRQL change at 3, 6, 9, 

and 12 months follow-up 

 

Number of 

patientsb 

(groups) 

Amount of 

heterogeneityc 

Direction of 

HRQL  

changed,e 

Clinical 

relevance of 

HRQL 

changef,g  

Direction  

of HRQL  

changed,e,h  

Duration  

of HRQL  

changei 

      Primary outcomes      

      Role functioning  1447 (13) Considerable Deterioration Unclear 

 

Deterioration Unclear 

       Eating 1071 (11) Considerable Unclear Unclear Unclear Unclear 

       Fatigue 1057 (11) Considerable Increase Unclear Increase >12 months  

        Secondary outcomes      

      Physical functioning 1486 (14) Considerable Deterioration Unclear  Deterioration Unclear 

       Social functioning 1486 (14) Considerable Unclear Unclear Deterioration 9 months 

       Dysphagia 1073 (11) Considerable Unclear Unclear Unclear Unclear 

       Pain (QLQ-OES18) 1093 (11) Considerable Unclear Unclear Unclear Unclear 

       Coughing problems 1072 (11) Considerable Increase Unclear Increase 12 months 

        Other outcomes      

      Global Quality of life 1444 (15) Considerable Deterioration Unclear  Unclear Unclear 

       Emotional functioning 1057 (11) Moderate Improvement Unclear No change No change 

       Cognitive functioning 1053 (11) Low Deterioration Trivial  No change No change 

       Nausea & Vomiting 1056 (11) Considerable Increase Unclear Unclear Unclear 

       Pain (QLQ-C30) 1057 (11) Substantial Increase Unclear Increase >12 months 

       Dyspnoea 1057 (11) Substantial Increase Unclear Increase >12 months 

       Appetite loss 1057 (11) Considerable Increase Unclear Unclear Unclear 

       
QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire Esophagus-18 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or  

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals reported 

the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 
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Table 3. Main analysis for the direction, clinical relevance, and duration of change in 28 HRQL outcomes after 

esophageal cancer surgery (continued).  

HRQL outcome HRQL change at 3 months follow-upa  

HRQL change at 3, 6, 9, 

and 12 months follow-up 

 

Number of 

patientsb 

(groups) 

Amount of 

heterogeneityc 

Direction of 

HRQL  

changed,e 

Clinical 

relevance of 

HRQL changef,g  

Direction  

of HRQL  

changed,e,h  

Duration  

of HRQL  

changei 

 Other outcomes 

        Constipation 1056 (11) Substantial Unclear Unclear 

 

Unclear Unclear 

       Diarrhea 1057 (11) Considerable Increase Unclear Increase Unclear 

       Insomnia 1057 (11) Low Increase Trivial  No change No change 

       Financial difficulties 1056 (11) Low Increase Small  Increase >9 monthsj 

       Reflux 1076 (11) Considerable Increase Unclear Increase >12 months 

       Trouble swallowing saliva 541 (6) Moderate Unclear Unclear No change No change 

       Choking when swallowing  525 (6) Considerable Unclear Unclear Unclear Unclear 

       Dry mouth 1072 (11) Substantial Unclear Unclear Increase 12 months 

       Speech problems 753 (8) Moderate Increase Trivial  No change No change 

       Taste problems 1070 (11) Substantial Unclear Unclear Unclear Unclear 

       Trouble talking 318 (3) Considerable Unclear Unclear Unclear Unclear 

       Deglutition 561 (3) Considerable Unclear Unclear Unclear Unclear 

       FACT-E 121 (3) Low  Improvement Unclear Unclear Unclear 

        
Robust estimatesk   7/28 (25%) 17/28 (61%) 4/28 (14%)  16/28 (57%) 13/28 (46%) 

FACT-E = Functional Assessment of Cancer Therapy Scale-Esophageal Cancer 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or 

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals reported 

the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not    

“sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 
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Table 4. Subgroup analyses of HRQL change after open surgery, open surgery combined, and minimally invasive 

surgery. 

HRQL  

outcome 

 

 

Open surgery vs. main analysis  

HRQL change at 3 months follow-upa  

HRQL change at 3,6,9,  

and 12 months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in 

direction 

(new estimate)c,d 

Change in clinical  

relevance 

(new estimate)e,f 

 

 
Change in duration 

(new estimate)g 
 

  Primary outcomes 

 Role functioning No No Unclear   Unclear 

      Eating No Unclear  Unclear  Unclear 

      Fatigue Less(substantial) No Unclear  No 

  Secondary outcomes 

 Physical functioning No No Unclear  Unclear 

      Social functioning No Unclear Unclear 

 

 No  

      Dysphagia No Unclear  Unclear   Unclear 

      Pain (QLQ-OES18) No Unclear  Unclear   Unclear 

      Coughing problems No Unclear  Unclear  Unclear 

  Other outcomes 

 Global quality of life Less(substantial) No Unclear   Unclear(12 months)i 

      Emotional functioning  More(substantial) Unclear Unclear   Unclear 

      Cognitive functioning More(substantial) Unclear Unclear   Unclear 

      Nausea & vomiting No Unclear Unclear  Unclear 

      Pain (QLQ-C30) No No Unclear   No  

      Dyspnoea Less(low) No Unclear(medium)i  

 

 No 

      Appetite loss No No Unclear  Unclear 

      
QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire Esophagus-18 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or 

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals reported 

the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 
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Table 4. Subgroup analyses of HRQL change after open surgery, open surgery combined, and minimally invasive 
surgery (continued). 

HRQL  

outcome 

 

 

Open surgery vs. main analysis  

HRQL change at 3 months follow-upa  

HRQL change at 3,6,9,  

and 12 months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in 

direction 

(new estimate)c,d 

Change in clinical  

relevance 

(new estimate)e,f 

 

 

Change in duration 

(new estimate)g 

      Other outcomes      

      Constipation No Unclear Unclear   Unclear 

      Diarrhea Less(moderate) No Unclear(small)i  

 

 Unclear(>12 months)i,j 

      Insomnia No No Larger(small)   Longer(>12 months)j 

      Financial difficulties No No No  Longer(>12 months)j 

      Reflux  No No Unclear  Unclear 

      Trouble swallowing saliva N/A N/A N/A  N/A 

      Choking when swallowing  N/A N/A N/A  N/A 

      Dry mouth Less(moderate) No Unclear(trivial)i   Unclear 

      Speech problems Less(low) No Larger(small)   Unclear 

      Taste problems More(considerable) Unclear Unclear  Unclear 

      Trouble talking No Unclear Unclear  Unclear 

      Deglutition No Unclear Unclear  Unclear 

      FACT-E N/A N/A N/A  Unclear 

      
Estimates changed 9/25 (32%) 0/25 (0%) 5/25 (20%)  4/25 (16%) 

FACT-E = Functional Assessment of Cancer Therapy Scale-Esophageal Cancer 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or 

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals reported 

the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 
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Table 4. Subgroup analyses of HRQL change after open surgery, open surgery combined, and minimally invasive 

surgery (continued). 

HRQL  

outcome 

Open surgery combined vs. main analysis  

HRQL change at 3 months follow-upa  

HRQL change at 

3,6,9, and 12 months 

follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in  

clinical relevance 

(new estimate)e,f 

 Change in duration 

(new estimate)g 
 

 Primary outcomes 

 Role functioning Less(substantial) No Unclear  Unclear(>12 months)i,j 

      Eating No Unclear Unclear  Unclear 

      Fatigue Less(substantial) No Unclear  Shorter(12 months) 

      Secondary outcomes  

 Physical functioning Less(substantial) No Unclear  Unclear(>12 months)i,j 

      Social functioning Less(low) Unclear Unclear(small)i   Longer(>9 months)j 

      Dysphagia No Unclear Unclear  Unclear 

      Pain (QLQ-OES18) No Unclear Unclear  Unclear 

 Coughing problems No Unclear Unclear  No  

  Other outcomes 

      Global quality of life No Unclear Unclear  Unclear(9 months)i 

      Emotional functioning  Less(low) No Unclear(small)i  

 

 Improvement 

(after 6 months) 
      Cognitive functioning No No Larger(small)  Longer(12 months) 

      Nausea & vomiting Less(moderate) No Unclear(small)i  

 

 Unclear(>9 months)i,j 

      Pain (QLQ-C30) Less(low) No Unclear(small)i   Shorter(12 months) 

      Dyspnoea No No No  No  

      Appetite loss No Unclear Unclear  Unclear 

      
QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire Esophagus-18 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or 

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals reported 

the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 
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Table 4. Subgroup analyses of HRQL change after open surgery, open surgery combined, and minimally invasive 
surgery (continued). 

HRQL  

outcome 

Open surgery combined vs. main analysis  

HRQL change at 3 months follow-upa  

HRQL change at 

3,6,9, and 12 months 

follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in  

clinical relevance 

(new estimate)e,f  

Change in duration 

(new estimate)g 

 Other outcomes 

      Constipation No Unclear Unclear  Unclear 

      Diarrhea Less(low) No Unclear(medium)i 

 

 Unclear(>12 months)i,j 

      Insomnia No Yes(improvement) No 

 

 Improvement  

(after 6 months)       Financial difficulties No No No  No 

      Reflux  Less(low) No Unclear(trivial)i   No 

      Trouble swallowing saliva Less(low) Unclear(improvement) Unclear(trivial)i   No 

      Choking when swallowing  No Unclear Unclear  Unclear 

      Dry mouth More(considerable) Unclear No  No 

      Speech problems Less(low) Unclear Unclear  No 

      Taste problems Less(low) Unclear(deterioration) Unclear  Unclear (6 months)i 

      Trouble talking N/A N/A Unclear  N/A 

      Deglutition N/A N/A Unclear  N/A 

      FACT-E No Unclear Unclear  N/A 

      
Estimates changed 13/26 (50%) 3/26 (12%) 9/26 (35%)  12/25 (48%) 

FACT-E = Functional Assessment of Cancer Therapy Scale-Esophageal Cancer 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or 

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals reported 

the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 

  



110 
 

Table 4. Subgroup analyses of HRQL change after open surgery, open surgery combined, and minimally invasive 

surgery (continued). 

HRQL  

outcome 

Minimally invasive surgery vs. main analysis 

HRQL change at 3 months follow-upa  

HRQL change at 

3,6,9, and 12 

months follow-up 

Change in 

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in clinical  

relevance  

(new estimate)e,f  

Change in  

duration 

(new estimate)g,h 
 

  Primary outcomes  

Role functioning Less (substantial) Unclear Unclear  Unclear 

      Eating No Unclear Unclear  Unclear 

      Fatigue No No Unclear  Unclear 

  Secondary outcomes 

 Physical functioning No Unclear Unclear  Unclear 

      Social functioning No Unclear Unclear  Unclear 

      Dysphagia No Unclear Unclear  Unclear 

      Pain (QLQ-OES18) No Unclear Unclear  Unclear 

      Coughing problems Less(substantial) No Unclear  Unclear 

  Other outcomes  

  Global quality of life No Unclear Unclear  Unclear 

      Emotional functioning  Less(low) Unclear Unclear(trivial)i  

 

 No 

      Cognitive functioning More(moderate) Yes(improvement) No 

 

 No 

      Nausea & vomiting No Unclear Unclear  Unclear 

      Pain (QLQ-C30) No No Unclear  Unclear 

      Dyspnoea No No Unclear  Unclear 

      Appetite loss No Unclear Unclear  Unclear 

      
QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire Esophagus-18 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and 

patients groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and 

clinical relevance of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or 

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals 

reported the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas 

‘‘improvement’’ indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the 

follow-up scores were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than 

baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was 

either low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-

up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was 

not ‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous 

estimate was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 

  



111 
 

Table 4. Subgroup analyses of HRQL change after open surgery, open surgery combined, and minimally invasive 

surgery (continued). 

HRQL  

outcome 

Minimally invasive surgery vs. main analysis 

HRQL change at 3 months follow-upa  

HRQL change at 

3,6,9, and 12 

months follow-up 

Change in 

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in clinical  

relevance  

(new estimate)e,f  

Change in  

duration 

(new estimate)g,h 

 Other outcomes 

      Constipation Less(moderate) Unclear Unclear(trivial)i  

 

 No 

      Diarrhea No Unclear Unclear  Unclear 

      Insomnia No No No  Unclear 

      Financial difficulties More(substantial) Unclear No  Unclear 

      Reflux  Less(substantial) No Unclear  Unclear 

      Trouble swallowing saliva More(considerable) Unclear Unclear  Unclear 

      Choking when swallowing  Less(low) Unclear(improvement) Unclear(medium)i   Unclear  

      Dry mouth No Unclear Unclear  Unclear 

      Speech problems More(substantial) Unclear Unclear  Unclear 

      Taste problems More(considerable) Unclear Unclear  Unclear 

      Trouble talking N/A Unclear Unclear  Unclear 

      Deglutition N/A Unclear Unclear  Unclear 

      FACT-E N/A Unclear Unclear  Unclear 

      
Estimates changed 11/25 (44%) 2/25 (8%) 3/25 (12%)  0/25 (0%) 

FACT-E = Functional Assessment of Cancer Therapy Scale-Esophageal Cancer 

a We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and 

patients groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and 

clinical relevance of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30% 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  The direction of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 P≤0.1 and I2 was either low or 

moderate), or when the estimate was not ‘‘sufficiently’’ homogenous, if both the summary estimate and confidence intervals 

reported the same direction [e.g., -5,00 (-10,00; -2,00)]. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas 

‘‘improvement’’ indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the 

follow-up scores were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than 

baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was 

either low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect. A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  The duration of HRQL change was clear if at least three estimates of HRQL change were obtained (e.g., at 3-, 9-, and 12-month 

follow-up). Two of these estimates had to be ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either low or moderate). 
h  We were not able to determine the duration of HRQL change, because we could only obtain estimates for 3- and 6-month follow-

up. 
i  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was 

not ‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
j  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous 

estimate was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous’’. 
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Table 5. Sensitivity analysis to assess the influence of study design. imputation/transformation, and HRQL 

questionnaire on HRQL change. 

HRQL  

outcome 

Study design (RCTs vs. main analysis) 

HRQL change at 3 months follow-upa  

HRQL change at 3, 6, 9, 

and 12 months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in clinical  

relevance  

(new estimate)e,f 

 

 
Change in duration 

(new estimate) 
 

  Primary outcomes 

 Role functioning Less (substantial) No Unclear  Unclear(9 months)g 

      Eating N/A N/A N/A  N/A 

      Fatigue N/A N/A N/A  N/A 

  Secondary outcomes 

  Physical functioning Less (moderate) No Unclear  Unclear (>12 months)g,h 

      Social functioning No No Unclear   Less (6 months) 

      Dysphagia N/A N/A N/A  N/A 

      Pain (QLQ-OES18) N/A N/A N/A  N/A 

      Coughing problems N/A N/A N/A  N/A 

  Other outcomes 

  Global quality of life  Less (substantial) Unclear Unclear   Unclear (12 months)g 

      Emotional functioning  N/A N/A N/A  N/A 

      Cognitive functioning N/A N/A N/A  N/A 

      Nausea & vomiting N/A N/A N/A  N/A 

      Pain (QLQ-C30) N/A N/A N/A  N/A 

      Dyspnoea N/A N/A N/A  N/A 

      Appetite loss N/A N/A N/A  N/A 

      
RCTs = randomized controlled trials; QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire 

Esophagus-18 
a  We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30 % 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  We were not able to determine the direction of HRQL change if the amount of heterogeneity was either substantial or considerable. 

However, if both the summary estimate and confidence intervals reported the same direction [e.g., -5,00 (-10,00; -2,00)], we did 

specify the direction of HRQL change. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A smal l 

change indicates a subtle but nevertheless clinically relevant effect.  A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
h  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous”. 
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Table 5. Sensitivity analysis to assess the influence of study design. imputation/transformation, and HRQL 

questionnaire on HRQL change (continued). 

HRQL  

outcome 

Study design (RCTs vs. main analysis) 

HRQL change at 3 months follow-upa  

HRQL change at 3, 6, 9, 

and 12 months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in clinical  

relevance  

(new estimate)e,f 

 

 

Change in duration 

(new estimate) 

      Other outcomes      

      Constipation N/A N/A N/A  N/A 

      Diarrhea N/A N/A N/A  N/A 

      Insomnia N/A N/A N/A  N/A 

      Financial difficulties N/A N/A N/A  N/A 

      Reflux  N/A N/A N/A  N/A 

      Trouble swallowing saliva N/A N/A N/A  N/A 

      Choking when swallowing N/A N/A N/A  N/A 

      Dry mouth N/A N/A N/A  N/A 

      Speech problems N/A N/A N/A  N/A 

      Taste problems N/A N/A N/A  N/A 

      Trouble talking N/A N/A N/A  N/A 

      Deglutition N/A N/A N/A  N/A 

      FACT-E 

  

N/A N/A N/A  N/A 

      
Estimates changed 3/4 (75%)  0/4 (0%) 0/4 (0%)  4/4 (75%) 

RCTs = randomized controlled trials; FACT-E = Functional Assessment of Cancer Therapy Scale-Esophageal Cancer 
a  We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30 % 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  We were not able to determine the direction of HRQL change if the amount of heterogeneity was either substantial or considerable. 

However, if both the summary estimate and confidence intervals reported the same direction [e.g., -5,00 (-10,00; -2,00)], we did 

specify the direction of HRQL change. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect.  A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
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Table 5. Sensitivity analysis to assess the influence of study design, imputation/transformation, and HRQL 

questionnaire on HRQL change (continued). 

HRQL 

outcome 

Studies without imputation/transformation vs. main analysis 

HRQL change at 3 months follow-upa  

HRQL change at  

3, 6, 9, and 12  

months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in clinical 

relevance 

(new estimate)e,f 

 
Change in duration  

(new estimate)  

 Primary outcomes 

 Role functioning No No  Unclear  Unclear (12 months)g 

      Eating No Unclear Unclear  Unclear 

      Fatigue No No Unclear  Unclear (12 months)g 

  Secondary outcomes 

  Physical functioning No No Unclear  Unclear 

      Social functioning No Unclear Unclear  No 

      Dysphagia No Unclear (improvement)g Unclear  Unclear 

      Pain (QLQ-OES18) Less (low) Unclear (improvement)g More (small)  Improvement  

(until 6 months)g       Coughing problems Less (moderate) No No  No 

      Other outcomes 

  Global quality of life  No Unclear Unclear  Unclear 

      
Emotional functioning  Less(low) No Unclear  

Improvement  

(at 9 months) 
      
Cognitive functioning More(moderate) Yes(improvement) Unclear  

Improvement  

(after 9 months) 
      Nausea & vomiting Less(substantial) Unclear Unclear  Unclear(>9 months)g,h 

      Pain (QLQ-C30) Less(moderate) No Unclear  Unclear(12 months)g 

      Dyspnoea No No Unclear  No 

      Appetite loss Less(substantial) Unclear Unclear  Unclear (12 months)g 

      
QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire Esophagus-18 
a  We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30 % 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  We were not able to determine the direction of HRQL change if the amount of heterogeneity was either substantial or considerable. 

However, if both the summary estimate and confidence intervals reported the same direction [e.g., -5,00 (-10,00; -2,00)], we did 

specify the direction of HRQL change. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect.  A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
h  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous”. 
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Table 5. Sensitivity analysis to assess the influence of study design, imputation/transformation, and HRQL 

questionnaire on HRQL change (continued). 

HRQL 

outcome 

Studies without imputation/transformation vs. main analysis 

HRQL change at 3 months follow-upa  

HRQL change at  

3, 6, 9, and 12  

months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in direction 

(new estimate)c,d 

Change in clinical 

relevance 

(new estimate)e,f  

Change in duration  

(new estimate) 

      Other outcomes      

      Constipation Less(low) Unclear (deterioration)g Unclear (trivial)g  Unclear (no change)g 

      Diarrhea No No Unclear  Unclear 

      
Insomnia No No Unclear  

Improvement  

(after 9 months) 
      Financial difficulties No No Unclear  Longer (>12 

months)g,h       Reflux  No No Unclear  No 

      Trouble swallowing saliva More(substantial) Unclear Unclear  Unclear (no change)g 

      Choking when swallowing No Unclear Unclear  Unclear 

      Dry mouth Less(moderate) Unclear (improvement)g Unclear (trivial)g  No 

      Speech problems Less(low) No No  No 

      Taste problems No Unclear Unclear  
 

 Unclear (6 months)g 

      Trouble talking N/A N/A N/A  N/A 

      Deglutition No Unclear Unclear  Unclear 

      FACT-E 

  

N/A N/A N/A  N/A 

      
Estimates changed 11/26 (42%) 5/26 (19%) 3/26 (12%)  13/26 (50%) 

FACT-E = Functional Assessment of Cancer Therapy Scale-Esophageal Cancer 
a  We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30 % 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  We were not able to determine the direction of HRQL change if the amount of heterogeneity was either substantial or considerable. 

However, if both the summary estimate and confidence intervals reported the same direction [e.g., -5,00 (-10,00; -2,00)], we did 

specify the direction of HRQL change. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect.  A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
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Table 5. Sensitivity analysis to assess the influence of study design, imputation/transformation, and HRQL 

questionnaire on HRQL change (continued). 

HRQL  

outcome 

HRQL assessment per questionnaire vs. main analysis 

HRQL  

questionnaire 

HRQL change at 3 months follow-upa  

HRQL change at  

3, 6, 9, and 12  

months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in  

direction 

(new 

estimate)c,d 

Change in  

clinical  

relevance 

(new  

estimate)e,f 

 
Change in duration 

(new estimate)  

       Primary outcomes 

       Role functioning QLQ-C30 No No Unclear  Unclear(>9 months)g,h 

      MOS-SF-20 No No Unclear  Unclear(6 months)g  

       Eating N/A N/A N/A N/A  N/A 

       Fatigue N/A N/A N/A N/A  N/A 

  Secondary outcomes 

  Physical functioning QLQ-C30 No No Unclear  Unclear(>12 

months)g,h       MOS-SF-20 Less(substantial) No Unclear  Unclear(>12 months) 

g,h       SF-36 Less(substantial) No Unclear  Unclear(>12 months) 

g,h        Social functioning QLQ-C30 Less(substantial) Unclear Unclear  Longer(>9 months)h 

      MOS-SF-20 Less(low) Unclear 

(no change)g 

Unclear 

(trivial)g 

 Less(no change)  

      SF-36 Unclear Unclear Unclear  Unclear 

       Dysphagia N/A N/A N/A N/A  N/A 

       Pain (QLQ-OES18) N/A N/A N/A N/A  N/A 

       Coughing problems QLQ-OES18 Less(substantial) No Unclear  Unclear 

      QLQ-OES24 Less(moderate) No Unclear 

(trivial)g 

 Unclear 

       
QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire Esophagus-18; SF-36 = Medical 

Outcomes Study Short-Form General Health Survey; QLQ-OES24 = Quality of Life Questionnaire Esophagus-24; MOS-SF-20 = 

Medical Outcomes Study Short-Form General Health Survey 
a  We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30 % 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  We were not able to determine the direction of HRQL change if the amount of heterogeneity was either substantial or considerable. 

However, if both the summary estimate and confidence intervals reported the same direction [e.g., -5,00 (-10,00; -2,00)], we did 

specify the direction of HRQL change. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect.  A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
h  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous”. 
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Table 5. Sensitivity analysis to assess the influence of study design, imputation/transformation, and HRQL 

questionnaire on HRQL change (continued). 

HRQL  

outcome 

HRQL assessment per questionnaire vs. main analysis 

HRQL  

questionnaire 

HRQL change at 3 months follow-upa  

HRQL change at  

3, 6, 9, and 12  

months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in  

direction 

(new 

estimate)c,d 

Change in  

clinical  

relevance 

(new  

estimate)e,f  

Change in duration 

(new estimate) 

 Other outcomes 

       Global Quality of life QLQ-C30 No No Unclear  Unclear(12 months)g 

      a-RSCL No Unclear Unclear  Unclear 

(12 months)g        Emotional functioning N/A N/A N/A N/A  N/A 

       Cognitive functioning N/A N/A N/A N/A  N/A 

       Nausea and vomitting N/A N/A N/A N/A  N/A 

       Pain (QLQ-C30) N/A N/A N/A N/A  N/A 

       Dyspnoea N/A N/A N/A N/A  N/A 

       Appetite loss N/A N/A N/A N/A  N/A 

       Constipation N/A N/A N/A N/A  N/A 

       Diarrhea N/A N/A N/A N/A  N/A 

       Insomnia N/A N/A N/A N/A  N/A 

       
RCTs = randomized controlled trials; QLQ-C30 = Quality of Life Questionnaire Cancer-30; a-RSCL = Adapted Rotterdam Symptom 

Checklist 
a  We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30 % 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  We were not able to determine the direction of HRQL change if the amount of heterogeneity was either substantial or considerable. 

However, if both the summary estimate and confidence intervals reported the same direction [e.g., -5,00 (-10,00; -2,00)], we did 

specify the direction of HRQL change. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect.  A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
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Table 5. Sensitivity analysis to assess the influence of study design, imputation/transformation, and HRQL 

questionnaire on HRQL change (continued). 

HRQL  

outcome 

HRQL assessment per questionnaire vs. main analysis 

HRQL  

questionnaire 

HRQL change at 3 months follow-upa  

HRQL change at  

3, 6, 9, and 12  

months follow-up 

Change in  

heterogeneity 

(new estimate)b 

Change in  

direction 

(new 

estimate)c,d 

Change in  

clinical  

relevance 

(new  

estimate)e,f  

Change in duration 

(new estimate) 

 Other outcomes 

       Financial difficulties N/A N/A N/A N/A  N/A 

       Reflux QLQ-OES18 No No Unclear  No 

      QLQ-OES24 No Unclear Unclear  Unclear 

       Trouble  

swallowing saliva 

N/A N/A N/A N/A  N/A 

       Choking when 

swallowing 

N/A N/A N/A N/A  N/A 

       Dry mouth N/A N/A N/A N/A  N/A 

       Speech problems N/A N/A N/A N/A  N/A 

       Taste problems QLQ-OES18 More(considerable) Unclear Unclear 

(trivial)g 

 Unclear 

      QLQ-OES24 Less(low) Unclear Unclear  Unclear 

       Trouble talking N/A N/A N/A N/A  N/A 

       Deglutition QLQ-OES18 Less(low) Unclear 

(deterioration)g 

Unclear  Unclear 

      QLQ-OES24 Less(low) No Unclear  Unclear 

       FACT-E  N/A N/A N/A  N/A 

       
Estimates changed 10/18 (56%) 2/18 (11%) 3/18 (17%)  9/18 (50%) 

QLQ-C30 = Quality of Life Questionnaire Cancer-30; QLQ-OES18 = Quality of Life Questionnaire Esophagus-18; QLQ-OES24 = Quality 

of Life Questionnaire Esophagus-24;  FACT-E = Functional Assessment of Cancer Therapy Scale-Esophageal Cancer 
a  We expected the change in HRQL to be most notable at 3-month follow-up. In addition, since we included most patients and patients 

groups at 3-month follow-up, we considered this time point to provide the most reliable estimate of the direction and clinical relevance 

of HRQL change. 
b  We used the I2 statistic to describe the percentage of inconsistency attributable to heterogeneity and not chance. An I2 of ≤30 % 

represents low heterogeneity, 30–50 % moderate, 50–75 % substantial, and 75–100 % considerable heterogeneity. 
c  We were not able to determine the direction of HRQL change if the amount of heterogeneity was either substantial or considerable. 

However, if both the summary estimate and confidence intervals reported the same direction [e.g., -5,00 (-10,00; -2,00)], we did 

specify the direction of HRQL change. 
d  For functioning scores, ‘‘deterioration’’ indicates that the follow-up scores were lower than baseline scores, whereas ‘‘improvement’’ 

indicates that follow-up scores were higher than baseline scores. For symptom scales, ‘‘increase’’ indicates that the follow-up scores 

were higher than baseline scores, whereas ‘‘improvement’’ indicates that follow-up scores were lower than baseline scores. 
e  The clinical relevance of HRQL change was clear if the estimate was ‘‘sufficiently’’ homogenous (i.e., X2 test P≤0.1 and I2 was either 

low or moderate). 
f  A large change indicates a clear clinical relevance. A medium change indicates a clinical relevance, but to a lesser extent. A small 

change indicates a subtle but nevertheless clinically relevant effect.  A trivial change indicates either a change of unlikely clinical 

relevance, or no change. 
g  This estimate represents a ‘‘sufficiently’’ homogenous estimate. However, since the estimate derived from the main analysis was not 

‘‘sufficiently’’ homogenous, we were not able to compare it to the main analysis. 
h  We determined that the duration of HRQL change lasted longer if the clinical relevance of the last ‘‘sufficiently’’ homogenous estimate 

was not trivial or if subsequent estimates were not ‘‘sufficiently homogenous”. 
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Subgroup analysis  

At least two patients groups were available to conduct subgroup analysis for open surgery, open 

surgery combined, and minimally invasive surgery (Table 4 and Online Resource 5, supporting 

information). 

 

Open surgery  

Subgroup analysis at 3-month follow-up showed a decrease in the amount of heterogeneity for fatigue 

and eight other HRQL outcomes. However, for the primary or secondary outcomes, the direction, 

clinical relevance, and duration of HRQL change remained the same. For the other HRQL outcomes, 

we were now able to determine the duration of change in global quality of life (12 months), and diarrhea 

(12 months). After open surgery, the increase in symptoms lasted longer for insomnia and financial 

difficulties (12 months), compared to the main analysis.  

 

Open surgery combined  

Subgroup analysis showed a decrease in heterogeneity for 13 HRQL outcomes (50%). As a result, the 

clinical relevance and duration of HRQL change differed for nine (35%) and 12 outcomes (48%), 

respectively. In addition, we were now able to estimate the duration of HRQL change for role (12 

months) and physical functioning (12 months), global quality of life (9 months), and taste problems (6 

months). After open surgery combined, the increase in fatigue and pain lasted shorter (12 months), 

while the deterioration in social functioning lasted longer (9 months). Both emotional functioning and 

insomnia showed a clinically relevant improvement after 6 months of surgery. 

 

Minimally invasive surgery  

Subgroup analysis at 3-month follow-up showed a decrease in the amount of heterogeneity for 11 

HRQL outcomes (44%). The clinical relevance of HRQL change changed in three outcomes (12%). The 

direction of HRQL change changed in two outcomes (8%). Since we only obtained two estimates, 

instead of the necessary three or four, we were not able to determine the duration of change for all 28 

HRQL outcomes. 

 

Sensitivity analysis 

Results are presented in Table 5 and Online Resource 8 (supporting information).  

 

Study design  

Inclusion of only RCTs46,57 decreased the amount of heterogeneity for three HRQL outcomes (75%) and 

changed the duration of HRQL change for role, physical, and social functioning, and global quality of 

life.  

 

No transformation /imputation  

Excluding studies for which we imputed56 or transformed data47,59 decreased the amount of 

heterogeneity for 11 HRQL outcomes (42%). While the direction and clinical relevance of HRQL change 
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remained largely the same, we were now able to estimate the duration of HRQL change for 13 

outcomes (50%).  

 

HRQL questionnaire  

Including only studies that used the same HRQL instrument (i.e., QLQ-C30, -OES18, SF-36, MOS-SF-

20, and a-RSCL) decreased the amount of heterogeneity for 10 HRQL outcomes (56%). While the 

direction and clinical relevance of HRQL change remained largely the same, we were now able to 

estimate the duration of HRQL change for 9 outcomes (50%). However, we were not able to discern a 

specific pattern of change for any particular type of HRQL questionnaire (e.g., longer duration when 

measured by QLQ-C30).  

 

Extreme study results  

If we would have excluded one ‘‘outlier’’55, we would have decreased the amount of heterogeneity for 

physical and social functioning, but not the direction or clinical relevance of HRQL change (Online 

Resource 8, supporting information).  

 

Publication bias  

Based on the trim-and-fill procedure and the Egger test, publication bias was likely for eating (6 

months), dysphagia. (6 months), pain (OES18, 6 months), pain (C30, 3 months) (Online Resource 9, 

supporting information). However, since we did not detect publication bias at all time points for any 

given HRQL outcome (i.e., no pattern), and unpublished studies in trial registries, we considered 

publication bias to be unlikely. 

 

DISCUSSION 

This is the first meta-analysis to estimate the clinical relevance and duration of change in the first year 

after esophageal cancer surgery for 28 HRQL outcomes. Building on a previous meta-analysis16, we 

included 15 studies, conducted subgroup and sensitivity analyses, and explored publication bias. We 

therefore consider our metaanalysis to be the current knowledge base of HRQL after esophageal 

cancer surgery. 

 After esophageal cancer surgery, patients’ social functioning deteriorated and symptoms of 

fatigue, pain, reflux, dyspnoea, and coughing problems increased. In general, these changes lasted for 

9 to 12 months, although some symptoms persisted beyond the first year after surgery. These findings 

are similar to the results of earlier reviews4,9–13,16. In addition, these findings largely remained after 

subgroup analysis for open surgery and open surgery combined (i.e., preceded by neoadjuvant 

therapy), and after sensitivity analysis. We therefore believe that our results are robust and suitable to 

inform clinical practice.  

 For many other HRQL outcomes, we could only estimate the duration of HRQL change after 

subgroup analysis. Furthermore, estimates varied widely across the different subgroup and sensitivity 

analyses. This means that the estimates of HRQL change are both influenced by clinical and 

methodological heterogeneity, although it is unclear which issues contribute the most. Furthermore, 
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some estimates remained too heterogeneous to interpret and there were too few studies to conduct 

subgroup analyses for minimally invasive surgery or gastrectomy (with or without minimally invasive 

surgery). As a result, current evidence is limited in its ability to provide robust HRQL information for 

many of the available treatments for esophageal cancer. 

 Another issue that this meta-analysis has raised is the imprecision (i.e., large confidence 

intervals) of most estimates, regardless of the amount of heterogeneity. In addition, by combining HRQL 

data from studies using different study designs and evaluating different treatments, we could only 

estimate the average change in HRQL15. This means that current evidence is limited in its ability to 

provide patients with specific information about the duration and clinical relevance of HRQL change. In 

an attempt to provide more precise data, several new trials evaluated HRQL following open or minimally 

invasive surgery, preceded by neoadjuvant treatment3,60,61. However, results of high-quality trials already 

show that study design or study quality may only influence accuracy, and not necessarily precision, of 

HRQL information46,57,62. In addition, trial data are difficult to generalize because of stringent in- and 

exclusion criteria63. Hence, trials are limited in their ability to provide future patients with tailored 

information.  

 One method to provide future patients with more precise and tailored HRQL information is to 

conduct prospective nationwide cohort studies. By using this study design, we are able to identify 

demographic, clinical64, and genetic factors65 that may influence the change in HRQL63,66. This would 

enable the creation of specific patient profiles, and help clinicians both predict and communicate the 

individual change in HRQL. In addition, such data provide natural frequencies, which are rarely 

mentioned in the research papers, yet explicitly requested by patients6. 

 Our study has some limitations. First, we were not able to conduct subgroup and or sensitivity 

analysis for all prespecified decisions regarding the inclusion, selection, and aggregation of studies into 

meta-analysis. Second, although there are many clinical (e.g., postoperative complications64) and 

methodological (e.g., lack of allocation concealment67) issues that may lead to the over- or 

underestimation of HRQL change, there were not enough studies available to investigate their influence 

by the use of metaregression analysis15. Third, we omitted non-English studies, because we believe the 

potential impact of this selection criterion to be limited68. Fourth, we may have missed papers that 

evaluated gastrectomy for junctional tumors because our search did not include a search term for 

‘‘stomach.’’ However, our extensive literature search did include several gastrectomy papers and none 

of them fit our inclusion criteria. 

 In summary, this meta-analysis shows that patients will experience a clinically relevant and 

long-lasting deterioration in HRQL after esophageal cancer surgery. However, for many HRQL 

outcomes and treatments evaluated, more and better quality evidence is needed. To ensure the 

communication of robust and specific HRQL information, future work needs to focus more on identifying 

prognostic factors that influence patients’ HRQL change. 
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ABSTRACT 

 

Background 

This study aims to identify esophageal cancer patients' level of distress, type of problems, and wish for 

referral prior to treatment. To identify the clinical relevance of esophageal cancer patients' level of 

distress and type of problems, we build models to predict elevated distress, wish for referral, and overall 

survival. 

Methods  

We implemented the Distress Thermometer (DT) and Problem List (PL) in daily clinical practice. A score 

of ≥5 on the DT reflected elevated distress. We first created an initial model including predictors based 

on the literature. We then added predictors to the initial model to create an extended model based on 

the sample data. We used the ‘Least Absolute Shrinkage and Selection Operator’ (LASSO) to define 

our final model. 

Results  

We obtained data from 187 patients (47.9%, of 390 eligible esophageal cancer patients) which were 

similar to non-respondents in their demographic and clinical characteristics. One-hundred-thirteen 

(60%) patients reported elevated distress. The five most frequently reported problems were: eating, 

tension, weight change, fatigue, and pain. Most patients did not have a wish for referral. Predictors for 

elevated distress were: being female, total number of practical, emotional, and physical problems, pain, 

and fatigue. For referral, we identified age, the total number of emotional problems, the level of distress, 

and fear. The level of distress added prognostic information in a model to predict overall survival. 

Conclusion  

Esophageal cancer patients report elevated distress and a myriad of problems, yet do not wish to be 

referred to a professional prior to treatment. 
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INTRODUCTION 

Esophageal cancer is one of the ten most common cancers worldwide. Moreover, its incidence is 

increasing rapidly1. At presentation, only a third of esophageal cancer patients are diagnosed with 

localized disease and may be eligible for potentially curative treatment2-4. Prognosis after such 

treatment is poor, with five-year survival rates rarely exceeding 50%5,6. In addition, many patients 

experience a clinically relevant and long-lasting deterioration in health-related quality of life (HRQL)7. 

Hence, being diagnosed with esophageal cancer is a life-changing and distressful event.  

 Distress is defined as a multifactorial experience and may reflect physical, social, and 

emotional concerns8. Chronic and untreated, distress can result in poorer adherence to treatment9,10, 

satisfaction with care9,11, quality of life9,12,13, and even survival14,15. Since distress is not routinely 

assessed in clinical practice8,16-18, oncologists may not be aware of the additional support needed by 

cancer patients to cope with their illness.  

 A method to improve the detection of distress is to systematically screen cancer patients19,20, 

thus enabling the identification of patients in need of more extensive evaluation8,21. To successfully 

implement such screening in clinical practice, there is a need for rapid, valid, and easy-to-use 

instruments22,23. American, Canadian, and Dutch clinical guidelines recommend the use of the Distress 

Thermometer (DT) and Problem list (PL) to identify the level and nature of patients' distress, and their 

wish for referral8,18,24,25. However, to the best or our knowledge, no such information is yet available for 

esophageal cancer patients.  

 Therefore, this study aims to identify esophageal cancer patients' level of distress, type of 

problems, and wish for referral prior to treatment. To identify the clinical relevance of each reported 

problem, we build prediction models for patients' elevated level of distress and wish for referral. To 

identify further the clinical relevance of elevated distress, we build a prediction model for overall 

survival.  

 

METHODS 

The Medical Ethics Committee of the AMC exempted this study from formal approval.  

 

Study sample 

We implemented the Distress Thermometer/Problem List in daily clinical practice from July 2010 to 

December 2012 at the Gastro-Intestinal Oncology Diagnostic Center (GIOCA) of the Academic Medical 

Center (AMC), Amsterdam, The Netherlands, a tertiary referral centre for gastro–esophageal cancer. 

Patients can be referred to GIOCA if they are suspected of having gastrointestinal cancer.  

 

Study procedure 

Approximately one week prior to their first visit, patients received an information letter, their appointment 

card, and the DT/PL8. At the day of their visit, patients were approached in the waiting room by a 

specialized nurse to collect the DT/PL. Patients who had not received the package or completed the 

questionnaire were  invited to complete the DT/PL in the waiting room8,16.  
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Distress Thermometer and Problem List 

The DT/PL was presented together on a single short questionnaire of one page. First, patients were 

instructed to circle the number (ranging from 0 [no distress] to 10 [extreme distress]) that best described 

the overall distress they experienced in the past week (including today). Patients who circled a five or 

more showed 'elevated’ distress24. Then, patients had to indicate if ('yes', 'no') they experienced 

practical (7 items), family/social (3 items), emotional (10 items), religious/spiritual (2 items), or physical 

(25 items) problems. Finally, patients could indicate ('yes', 'maybe', 'no') whether they wanted to be 

referred to a professional.  

 

Statistical analysis 

Statistical analyses were conducted using the IBM Statistical Package for the Social Sciences (SPSS) 

version 19.0 and R 3.0.2.   

 

Selection bias 

We compared respondents and non-respondents on demographic and clinical characteristics. We 

additionally compared the DT/PL scores of patients who had filled out the questionnaire prior to the 

consultation to those of patients who completed these at the clinic. Comparisons were made by use of 

sensitivity analyses and significance testing (independent samples T-test, Mann-Whitney U, Chi2, and 

Kaplan Meier's log rank test).  

 

Missing data    

Based on the frequency distributions and associations between variables we assumed that the data 

were missing at random and thus could be substituted by multiple imputation26. The imputation models 

were determined by a prediction matrix and ‘predictive mean matching’27 to ascertain convergence and 

plausible imputations. In the end, we created 10 datasets28 and compared the results obtained from 

multiple imputation to results obtained by complete case analysis. Results obtained by multiple 

imputations were either combined using Rubin's Rules, robust methods (e.g., the median and range to 

report pooled model performance across 10 imputation sets)29, or the majority method (e.g., predictors 

selected in ≥5 imputation sets were included)30.  

 

Problem clusters  

Since problems that tend to systematically cluster together may be of prognostic value we also explored 

the presence and clinical relevance of problem clusters31. The specific methods applied to select 

clusters are described in the electronic supplementary file. In summary, we used the results from 

oblique factor analysis32 and Cronbach's α to select clusters33,34. Patients were assigned cluster 

membership if they experienced all the problems in a cluster35. Patients could belong to more than one 

cluster.  
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Identifying predictors  

To identify predictors for elevated distress, wish for referral and overall survival, we followed a multi-step 

approach. We first created an initial model including predictors based on the literature36. For the 

elevated distress and referral model, we used generalized linear models with a logit link function to 

estimate the probability of elevated distress (<5 vs. ≥5) and patient's wish for referral (yes/maybe vs. 

no). For overall survival (i.e., death by any cause), we used a Cox regression model and defined the 

time to event as the time from first appointment to death, or last follow-up (December 13th 2013). To 

assess the proportionality of hazards assumption, we added a time-dependent covariate with log(time) 

and examined Schoenfeld residuals37. To create an extended model we added predictors to the initial 

model. We only added problems which occurred in ≥5% of our patients. To select potential predictive 

problems, we used four different selection methods: (1) univariate analyses (P≤0.10 significant) followed 

by simultaneously entry into multivariate analyses, (2) backward selection using 2000 bootstrap 

resamples, (3) Bayesian Model Averaging (BMA), and (4) the ‘Least Absolute Shrinkage and Selection 

Operator’(LASSO)38. To be included in the 'extended model', predictors had to be deemed important by 

at least three methods, of which inclusion by LASSO was mandatory. We then applied LASSO to define 

our final model38. The specific methods used and criteria applied are reported in the supplementary file. 

Because of multiple imputation, we applied the analyses separately to each of the 10 imputed datasets.  

 

Transformations  

For continuous predictors, we applied winsorization to limit the influence of outliers, and tested various 

transformations to assess the assumption of non-linearity. Because of the limited events per variable, 

we did not include any interaction terms26. We added multivariable fractional polynomials to transform 

the predictors and account for potential non-linearity39. For simplicity, and to maximize power, we only 

considered FP1 transformations30. Since transformations could differ across imputed datasets, we used 

the set of transformations selected in ≥5 imputed datasets to determine the final model. Additional 

information is reported in the supplementary file. 

 

Performance  

Overall performance was evaluated by Nagelkerke's R2 and the scaled Brier score. Both measures 

express the explained variance on a scale of 0-100% Discrimination, which is the ability of the model to 

discriminate between patients with and patients without the outcome, was estimated using the 

concordance (c) statistic26. The c-statistic is identical to the area under the receiver operating 

characteristic (ROC) curve (AUC) for binary outcomes26. A model is considered strong when the c-

statistic exceeds 0.840. The scaled Brier is more sensitive to the inclusion of new predictors then the c-

statistic41. Calibration, which is the agreement between observed and predicted outcomes, was 

measured by use of the calibration intercept and slope. Perfect calibration is marked by an intercept of 0 

and a slope of 126. To determine how a model would hypothetically perform in a new sample (i.e. 

internal validation) we created 500-2000 bootstrap samples26,42. Unless otherwise stated, a p-value 

≤0.05 was considered statistically significant. 
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RESULTS 

Study sample 

We included 187 esophageal cancer patients (47.9% of 390 eligible esophageal cancer patients) of 

which 135 were male (72%) (Table 1). The mean age was 66 (SD=10). Most patients were diagnosed 

with adeno-carcinoma (n=135, 72%) at the lower part of the esophagus (n=150, 80%). Treatment was 

mostly with curative intent (n=148, 79%). Median survival was 796 days.  

 

Missing data 

Missing data on the DT/PL ranged from 10% to 21% per item (Table S1, supporting information). 

Results obtained from multiple imputation showed comparable results with complete case analysis 

(Table S1-S4, supporting information). Respondents and non-respondents had similar demographic and 

clinical characteristics (Table 1). Patients who had filled out the DT/PL prior to the consultation reported 

similar levels of distress and type of problems, and had similar demographic and clinical characteristics, 

compared to patients who had filled out the DT/PL at the clinic (Table S1,S5, supporting information).  

 

Distress, problems, problem clusters & wish for referral  

The median (i.q.r.) thermometer score was 5 (3 - 7) (Figure 1). We identified 113 (60%) patients with 

elevated distress. The ten most frequently reported problems were: eating (n=140, 75%), tension 

(n=114, 61%), weight change (n=109, 58%), fatigue (n=82, 44%), pain (n=71, 38%), fear (n=68, 36%), 

physical fitness (n=67, 36%), sleep (n=63, 34%), emotional control (n=56, 30%), and depression (n=52, 

28%) (Figure 2 & Tables S1, S2, supporting information). We identified three problem clusters: 

eating/weight change (n=99, 53%), fatigue/physical fitness (n=63, 34%), and fear/tension (n=58, 31%) 

(Tables S3, S6-S9, supporting information). Of 187 patients, 24 (13%) wanted to be referred, 66 (35%) 

maybe wanted to be referred, and 97 (52%) did not want to be referred to a professional.  

  

Predictors of elevated distress 

For the extended model, we confirmed the possible predictive role of ‘pain’ (Tables S10-S14, supporting 

information) and added the three problem clusters. Adding and transforming predictors did not increase 

the performance of the models, and the initial model performed best (Table S15, S16, supporting 

information). The final model (Table 2, S17) included: female gender (OR=1.63), the total number of 

practical (OR=0.41), emotional (OR=1.40), and physical problems (OR=1.54), pain (OR=3.37), and 

fatigue (OR=0.63). After internal validation, this model explained half of the observed variance (R2 = 

50% [42% - 55%], scaled Brier = 40% [34% - 45%]), and showed excellent discrimination (0.88 [0.86 - 

0.89]) and good calibration (intercept = 0.00 [ -0.07 - 0.02], slope = 0.99 [0.92 - 1.40]) (Table 2).  
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Table 1. Comparison of respondents vs. non-respondents.  

Characteristic  

Respondents  

(N=187) 

 

 

Non-respondents 

(N=203) 

  

p-value  

       Age mean (SD)  65.75 (10)  64.64 (11.7)  0.328  

       Sex       0.733 

Male  135 (72%)  150 (74%)   

Female  52 (28%)  53 (26%)   

       WHO      0.610 

0  71 (38%)  66 (33%)   

1/2/3  53 (24%)  57 (24%)   

Missing  63 (33%)  80 (39%)   

       Charlson Index      0.220 

Low  99 (53%)  121 (60%)   

Medium/High/Very high  88 (47%)  82 (40%)   

       BMI median (IQR)  25.3 (5.3)  24.7 (5.1)  0.898 

       Histology       0.677 

Adeno  135 (72%)  138 (68%)   

Squamous Cell  47 (25%)  56 (28%)   

Other  0 (0%)  1 (0%)   

Missing   5 (3%)  8 (4%)   

       Tumor location       0.278 

Upper third  14 (7%)  9 (4%)   

Middle third  19 (10%)  28 (14%)   

Lower third / GEJ  150 (80%)  159 (78%)   

Missing   4 (2%)  7 (4%)   

       TNM stage - clinical      1.000 

Stage I-II  47 (25%)  49 (24%)   

Stage III-IV  128 (68%)  137 (68%)   

Missing  12 (7%)  17 (8%)   

       cN       0.729 

Yes  131 (70%)  140 (69%)   

No   53 (28%)  51(25%)   

Missing  3 (2%)  12 (6%)   

       Treatment       0.178 

Curative intent  148 (79%)  145 (71%)   

Palliative / no treatment  36 (19%)  50 (25%)   

Missing   3 (2%)  8 (4%)   

       Surgery      0.348 

Yes  113 (60%  111 (55%)   

No  70 (37%)  84 (45)   

Missing   4 (2%)  8 (4%)   

       Neo-adjuvant treatmenta      0.256 

Yes  106 (94%)  101 (91%)   

No  7 (6%)  10 (9%)   

Missing  4 (2%)  8 (4%)   

       ASAa      0.602 

1  18 (16%)  20 (18%)   

2  66 (58%)  72 (65%)   

3  29 (26%)  19 (17%)   

       
SD= standard deviation, IQR= interquartile range, WHO = World Health Organization, cN = clinically derived lymph 

node status, ASA= American Society for Anaesthesiologists 
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Table 1. Comparison of respondents vs. non-respondents (continued). 

Characteristic  

Respondents  

(N=187) 

 

 

Non-respondents 

(N=203) 

  

p-value  

       Mandardb      0.116 

1  23 (22%)  17 (17%)   

2  17 (16%)  9 (9%)   

3  27 (25%)  36 (36%)   

4  19 (18%)  25 (24%)   

5  4 (4%)  7 (7%)   

Missing  16 (15%)  7 (7%)   

       Morbidity grade (Clavien-Dindo)a      0.557 

No complications  41 (36%)  48 (43%)   

1  12 (11%)  7 (6%)   

2  24 (21%)  24 (22%)   

3  7 (6%)  9 (8%)   

4  20 (18%)  20 (18%)   

5  9 (8%)  3 (3%)   

       Radicality of Resectiona      0.507 

R0  107 (95%)  104 (94%)   

R1 / R2  6 (5%)  7 (6%)   

       Death      0.543 

Yes  94 (50%)  95 (47%)   

No  93 (50%)  108 (53%)   

       Survival median (95% CI)  796 (565 - 1026)  854 (690 - 1017)  0.845 

       
ASA= American Society for Anaesthesiologists, R0 = radical resection, no cancerous cells seen microscopically, 

CI= confidence interval 
a  Only applicable to patients who had received surgery.   
b  Only applicable to patients who had received neo-adjuvant treatment. 

 

 

Predictors of wish for referral 

For the extended model, we selected fear (Tables S18-S22, supporting information). Adding, but not 

transforming the predictors, increased the performance of the model (Tables S23, S24, supporting 

information). The final model (Table 2 & Table S25, supporting information) included: age (OR=0.98), 

the total number of emotional problems (OR=1.21), the level of distress (OR=1.04), and fear (OR=1.69). 

After internal validation, this model explained a small amount of the observed variance (R2 = 14% [9% - 

18%], scaled Brier = 11%[7% - 14%]) , showed reasonable discrimination (0.70 [0.68 - 0.73]) and 

reasonable calibration (intercept = 0.00 [-0.01 - 0.05], slope = 0.95 [0.89 - 1.76]).  

 

Predictors of overall survival  

For the extended model, we added the problems 'constipation', 'sexuality', and 'weight change' as 

additional predictors (Tables S26-S29, supporting information). Adding predictors, but not 

transformations, increased the performance of the model (Table S31, S32, supporting information). The 

final model (Table 2 & Table S33, supporting information) included: palliative treatment (HR=4.90), 

clinically determined lymph node status (HR=1.57), Charlson index = medium/high/very high (HR=1.28), 

daily activities (HR=1.82), level of distress (HR=0.94), constipation (HR=1.97), sexuality (HR=2.20), 

cluster eating/weight change (HR=2.20), cluster fear/tension (HR=0.68), and the cluster fatigue/physical 

ability (HR=1.21) (Table 4). After internal validation, the final model explained 29% (26% - 30%) of the 

observed variance, and showed reasonable discrimination (0.74 [0.73 - 0.76]).  
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Figure 1. Level of distress (frequency) prior to esophageal cancer treatment. 
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Figure 2. Problems experienced prior to esophageal cancer treatment.
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Table 2. Predictors of elevated distress, wish for referral, and overall survival in 187 esophageal cancer patients prior to treatment. 

       Elevated distress  Wish for referral  Overal Survival  

 Final modela 

(n=187, # elevated  

distress =110-115) 

 Final modeld 

(n=187, # wish  

for  referral = 88-91) 

 Final modele 

(n=187) 

# deaths = 94 

 Predictors (ORb)  Predictors (ORb)  Predictors (HRb) 

       Sex (1.63)  Age (0.98)  Palliative treatment (4.90) 

 Total practical problems (0.41c)  Total emotional problems (1.21c)  Clinically derived lymph node status (1.57) 

 Total emotional problems (1.40c)  Level of distress (1.04c)  Charlson scoref (1.28) 

 Total physical problems (1.54c)  Fear (1.69)  Daily activities (1.82) 

 Pain (3.59)    Level of distress (0.94c) 

 Fatigue (0.63)    Constipation (1.97) 

     Sexuality (2.20) 

     Cluster eating / weight change (2.20) 

     Cluster fear / tension (0.68) 

     Cluster fatigue / physical fitness (1.21) 

      Model performance  Apparent  

Internal validationg 

 Apparent 

Internal validationg 

 Apparent  

Internal validationg 

      R2 53% (46% - 56%) 

50% (42% - 55%) 

 15% (13% - 19%) 

14% (9 % - 18%) 

 32% (30% - 33%) 

29% (26% - 30%) 

      C-statistic 0.88 (0.86 - 0.89) 

0.87 (0.85 - 0.89) 

 0.71 (0.69 - 0.73) 

0.70 (0.68 - 0.73) 

 0.72 (0.74 - 0.76) 

0.74 (0.73 - 0.76) 

      Brier scaled 43% (38% - 46%) 

40% (34% - 45%) 

 12% (10% - 15%) 

11 % (7% - 14%) 

 N/A 

      Calibration intercept -0.01 (-0.1 - 0.01) 

0.00 (-0.07 - 0.02) 

 0.00 (0.01 - 0.05) 

-0.01 (-0.01 - 0.03) 

 N/A 

      Calibration slope 1.06 (1.02 - 1.25) 

0.99 (0.92 - 1.40) 

 1.05 (1.02 - 1.47) 

0.95 (0.89 - 1.76) 

 N/A 

      
OR= odds ratio, N/A= not applicable, HR= hazard ration, Cn= clinically determined lymph node status 
a Odds ratios, model fit, and model performance based on initial model, winsorization, and the least absolute shrinkage and selection operator (LASSO). 
b Since the LASSO does not provide estimates of the standard error it is not feasible to compute confidence intervals for the odds or hazard ratio. 
c Winsorized. 

d  Odds ratios, model fit, and model performance based on extended model, winsorization, and LASSO. 
e  Hazard ratios, model fit, and model performance based on extended model, winsorization, and LASSO. 
f Medium/High/Very high vs. low score. 
g Estimates provided by combining the results of 100 bootstrap samples across 10 imputed datasets. 
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CONCLUSIONS 

Our results show that the majority of esophageal cancer patient's show elevated distress prior to 

treatment, report a myriad of problems, yet do not wish to be referred to a professional to discuss their 

distress or problems. These results are similar to the findings of another Dutch study including a 

different cancer sample24. 

 Many esophageal cancer patients reported emotional and physical problems prior to 

treatment. Despite their predictive importance, there is little detailed information available on the 

emotional problems experienced by esophageal cancer patients prior to treatment31. To the contrary, 

most studies conclude that the 'emotional functioning' of esophageal cancer patients is not as greatly 

affected by treatment and might even improve over time43. However, another recent population-based 

survey also revealed that many esophageal cancer patients do report tension, worry, irritation, and 

depressed mood six months after surgery44. Combined with our results, these findings warrant the 

systematic use of a screening instrument that is able to identify and longitudinally monitor the specific 

(emotional) problems experienced by esophageal cancer patients.  

 Despite the high level of distress and many problems experienced, most esophageal cancer 

patients did not have a wish for referral to a professional. Indeed, our final prediction model could only 

explain a small proportion of the variance in patients' wish for referral, and its discriminative ability was 

reasonable at best. Our difficulty in predicting patients' wish for referral is also reflected by patients’ own 

doubts about referral - one-third of patients indicated that they maybe wanted to be referred. Since it is 

difficult to a priori determine patients' wish for referral, and many patients report doubts, oncologists 

might explicitly ask for this possible wish during the consultation. Patients who report fear would have to 

receive additional attention as it was the only problem able to predict wish for referral.   

 We were unable to attribute a strong prognostic role for level of distress, or confirm any 

prognostic role for the cluster pain/fatigue. Possible explanations may be related to the differences in 

the cancer sample included, specific construct of distress investigated (e.g., depression), type of 

questionnaire used, and statistical analyses applied. However, we did verify the prognostic role of 

patients' physical functioning by using 'daily activities' as a proxy. In addition, we showed that obtaining 

knowledge about constipation, sexuality, weight change, eating, fear, tension, fatigue, and physical 

fitness, increases our ability to predict patients' overall survival. Nevertheless, the discriminative power 

of our final model was reasonable at best. Hence, the additional value of the DT/PL alongside 

established clinical variables to predict the overall survival of esophageal cancer patients deserves 

further study.  

 This study has several limitations. First, our study sample was small due to a low response 

rate and we did not obtain reasons for missing data. Second, by primarily looking at problems rather 

than additional socio-demographic (e.g., education) and personality factors (e.g., coping) we may have 

missed potential important predictors for patients' wish for referral. Third, the majority method applied 

may not result in optimal predictor selection45. Fourth, using predictive mean matching to impute missing 

data may not have yielded the most optimal imputation model46. Finally, since we did not externally 

validate the final models it is possible that their ‘true’ performance is substantially less.  
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 The strengths of this study are the inclusion of a large number of problems and clinical 

variables, extensive and iterative analyses conducted to test the representativeness of our study sample 

and select potential predictors for elevated distress, wish for referral, and overall survival. In addition, by 

using multiple imputation, we maximized the statistical power of our sample.  

  To better support patients, oncologists would have to systematically use screening 

instruments to identify and longitudinally monitor patients' problems and wish for referral, and address 

these whenever indicated. 
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ABSTRACT 

 

Background 

To (1) assess the quality of studies evaluating health-related quality of life (HRQL) after potentially 

curative treatment for esophageal cancer, and (2) to identify high-quality studies that provide robust 

HRQL results. 

Methods  

A systematic literature search is to identify studies evaluating HRQL with a validated multidimensional 

patient-reported outcome measure. Study quality focused on study design, risk of bias, HRQL outcome 

reporting, and additional issues of reporting and methodology. A study was deemed high-quality if 

criteria for robust study methodology and robust HRQL outcome reporting were met. 

Results  

Six RCTs, 12 cohort studies, 13 case-series, and 31 cross-sectional studies were identified. Overall risk 

of bias was high. Reporting of HRQL concept (e.g., a priori hypothesis), methodology (e.g., reasons for 

missing data), and interpretation (e.g., clinical significance) was often absent or unclear. Additional 

issues of reporting (e.g., unclear treatment descriptions) and methodology (e.g., no control for multiple 

testing) were identified. Four studies (6 %) met the criteria for robust study methodology, and 26 studies 

(42%) met the criteria for robust HRQL outcome reporting. We identified three high-quality studies (5%) 

- two RCTs and one case-series—capable of providing robust results. 

Conclusion 

Current evidence is restricted in its ability to inform practice on HRQL after potentially curative treatment 

for esophageal cancer. 
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INTRODUCTION 

At presentation, only a third of esophageal cancer patients are diagnosed with localized disease and 

may be eligible for potentially curative treatment1,2. Options include surgical resection or in combination 

with neo-adjuvant chemotherapy or chemoradiation treatment3. Patients with squamous cell cancer may 

be offered definitive radiotherapy or chemo-radiotherapy. Despite intensive treatment protocols for 

patients with localized disease, overall prognosis is poor, with 5-years survival rates ranging between 15 

and 45 %4. Treatments may also have major short- and long-term detrimental side effects on health5,6. 

 It is increasingly recognized that a complete evaluation of treatment effectiveness should 

include a patient-reported health-related quality of life (HRQL) assessment to capture patients’ 

perceptions of symptoms, functioning, and general well-being7,8. This information can be used to inform 

future patients about treatment impact on HRQL. Such information is of particular importance when 

treatment impact on survival is small or when treatment has adverse effects9,10. However, HRQL 

information needs to be based on well-designed and conducted research to ensure that results are 

robust and useful for clinical practice11. 

 Parameswaran et al. conducted a systematic review in 2006 to summarize the quality of 

studies evaluating HRQL after surgery for esophageal cancer6. Study quality was determined by 

assessment of HRQL outcome reporting. While this is important, the review did not account for study 

methodology (i.e., the design, conduct, and analysis of a study) which also needs to be considered 

when assessing the results of research. 

 The purpose of this current systematic review, therefore, is to update and extend the previous 

review with the aims of: (1) assessing the quality of studies evaluating HRQL after potentially curative 

treatment for esophageal cancer (i.e., surgery alone, combined therapy, and chemo-radiotherapy) with 

respect to study design, risk of bias, HRQL outcome reporting, and additional issues of reporting and 

methodology; and (2) to identify high-quality studies, capable of providing robust results. 

 

METHODS 

No protocol was drafted prior to commencement of this systematic review. 

 

Literature search strategy and selection 

We modified and extended the Parameswaran et al. search strategy6 to conduct a series of electronic 

searches. One author (IJK) searched MEDLINE in July 2010 using OVIDSP to identify studies published 

between January 2006 and June 2010. A second author (MJ) re-ran this search and extended it by 

searching the MEDLINE, EMBASE, PsychINFO (using OVIDSP), CINAHL (using EBSCO HOST), and 

CENTRAL databases from inception of the databases to June 2011 (last search conducted for this 

period was on 21 June 2012). The free text and MeSH terms used were variations of ‘‘esophageal 

cancer’’, ‘‘surgery’’, ‘‘combined therapy’’, ‘‘radiotherapy’’, ‘‘chemotherapy’’, ‘‘quality of life’’, and ‘‘patient-

reported outcomes’’ (Supplement Material 1, supporting information). Searches were limited to studies 

published in English. Titles and abstracts of identified articles were screened for inclusion. Additional 

publications were identified in the Parameswaran et al. review, by scanning reference lists of relevant 

articles and abstracts12, and by personal knowledge of the authors. Full-text articles were then retrieved 
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and assessed for eligibility (IJK and JMB first search, MJ and RCM second search). Uncertainties 

regarding study inclusion in the second search were discussed with a senior author (JMB). 

 

Selection criteria 

We included studies that were principally aimed at evaluating HRQL or a single HRQL domain after 

potentially curative treatment for esophageal cancer, using a validated, multi-dimensional, patient-

reported outcome measure (PROM). Hence, studies that only used a validated onedimensional PROM 

were not included. Further, excluded were studies that only assessed (1) early disease treated 

endoscopically; (2) satisfaction with care or utilities; (3) cost analyses; (4) questionnaire development or 

validation studies; (5) quality of life as a predictor; (6) treatments for cervical esophageal cancer, and (7) 

reviews. 

 

Data extraction 

One reviewer (RCM) extracted the following key characteristics from each study using an extraction 

sheet: first author, publication year, study design, number of baseline patients included for HRQL, 

HRQL instrument used, and the timing of HRQL assessments. A second reviewer (MJ) extracted data 

indicating whether the evaluation of HRQL was a primary or secondary aim. Results were crosschecked 

by a second author (MJ or RCM), and discrepancies were resolved by discussion with the senior author 

(MAGS). Two authors (RCM,JMB) extracted clinical data from each study to identify the treatment 

evaluated for HRQL. Results were cross-checked by a second author on clinical aspects (MBH). A 

second extraction sheet was devised (MJ,MAGS) to critically assess studies regarding study design, 

risk of bias, HRQL outcome reporting, supplemented with additional criteria of reporting and 

methodology (i.e., design, conduct, and analysis) not covered yet. One author (MJ) assessed all 

articles. Results were independently cross-checked by either a second author (RCM) or a research 

assistant. Discrepancies between reviewers were resolved by discussion or by expert’s decision 

(MAGS,MBH) when no consensus could be reached. Additional information (e.g., questionnaire 

validation, trial protocol) was retrieved when referenced. 

 

Quality assessment 

In accordance with the ‘The Grading of Recommendations Assessment, Development and Evaluation’ 

(GRADE) guidelines, quality assessment in this review was ‘outcome centric’13. This means that 

assessments focused on a single outcome, here HRQL. Additionally, study quality was assessed 

equally in all studies that evaluated HRQL, regardless if HRQL was a primary or secondary aim or 

outcome. 

 

Assessment of study design level of evidence 

We applied the Oxford Centre for Evidence-Based ‘Levels of Evidence 2011 #2.1’ tool to assess each 

study design for the likely best evidence provided when evaluating treatment harm14,15. The levels of 

evidence are arranged in a five-level hierarchy. A lower number indicates a higher level of evidence. 

Because systematic reviews (level 1) and theoretical papers (level 5) were not included in this review, 
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we applied the following hierarchy: level 2 - randomized controlled trials (RCTs); level 3 - cohort studies 

(nonrandomized prospective studies with a comparison group); level 4 - case-series (non-randomized 

prospective studies with no comparison group), case - control studies, historically controlled studies, or 

cross-sectional studies with or without a comparison group (Howick, personal communication). 

 

Assessment of bias 

We applied criteria from the Cochrane Risk of Bias-tool to assess RCTs for their adequacy of sequence 

generation, allocation concealment; blinding of participants/personnel; incomplete outcome data; 

blinding of outcome assessment; selective outcome reporting; and other sources of bias16. Relevant 

criteria of the Cochrane Risk of Bias-tool were also applied to other designs, which is in line with 

recommendations made by the Cochrane Handbook for Systematic Reviews (v5.1.0) for the equal 

assessment of randomized and non-randomized studies17. Incomplete outcome data, selective outcome 

reporting, and other sources of bias were considered relevant to cohort studies and cross-sectional 

studies with a comparison group. Case-series and cross-sectional studies with no comparison group 

were assessed for selective outcome reporting and other sources of bias. Furthermore, all non-

randomized studies were assessed for risk of confounding16 taking into account: age; sex; disease 

severity (i.e., TNM stage); and baseline HRQL (i.e., only applicable to cohort studies) as covariates, as 

these were identified in the literature as influencing factors18,19. Criteria were scored as either ‘‘low’’, 

‘‘high’’, ‘‘unclear’’, or ‘‘not applicable’’ (N/A) (Supplement Material 2, supporting information). 

 

Assessment of HRQL outcome reporting 

We applied a modified version of the 11-item ‘minimum standard checklist for evaluating HRQL 

outcomes’ to assess reporting for HRQL outcomes in each of the included articles20. Originally 

developed to identify robust HRQL outcome reporting in RCTs, and also frequently applied to the 

assessment of non-randomized studies6, 21–23, we used this checklist to assess whether the following 10 

criteria were met: a priori hypothesis; rationale for instrument; psychometric properties; cultural validity; 

adequacy of domains; instrument administration; baseline compliance (not applicable to cross-sectional 

studies); timing of assessments; missing data; clinical significance; and presentation of results in 

general. We added three additional criteria, identified in a Cochrane review evaluating HRQL after rectal 

resection for cancer22, and additionally assessed each study for the reporting of statistical significance; 

HRQL difference between treatment arms; and exploration of missing data. Criteria were scored as 

either ‘‘yes’’, ‘‘no’’, ‘‘unclear’’, or ‘‘non-applicable’’. 

 

Assessment of additional issues of reporting and methodology 

Based on the items of the Newcastle-Ottawa Quality Assessment Scale24 and the authors’ expertise on 

HRQL, studies were additionally assessed for the presence of the following information: description of 

study sample; inclusion/exclusion criteria; distinction between primary and secondary outcomes; 

treatment description; follow-up compliance rates; follow-up compliance rate ≤80%; sample size of a 

group N≤26 at first assessment point (i.e., for RCTs, cohort studies and case-series, this is usually the 

baseline assessment); sample size of a group N≤26 for all assessment points; sample size calculation 
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for HRQL; and control for multiple testing. Criteria were scored as either ‘‘yes’’, ‘‘no’’, ‘‘unclear’’, or ‘‘not 

applicable’’. 

 

Identification of high-quality studies 

A study was deemed ‘‘high-quality’’ if criteria for both robust study methodology and robust HRQL 

outcome reporting were met. 

 

Assessment of robust study methodology 

Several systematic reviews and meta-analyses have associated bias with an inflation of treatment 

effects. Bias is most frequently introduced by absence or unclear reporting of issues related to 

sequence generation, allocation concealment, and blinding, or by incomplete outcome data25–29. These 

associations are particularly strong in subjective outcomes, such as HRQL25,26. Hence, we considered 

RCTs to be only robust if at least four out of the following five criteria from the Cochrane ‘Risk of Bias’-

tool were met: sequence generation; allocation concealment; blinding participants/ personnel; 

incomplete outcome data; and other sources of bias. ‘‘Allocation concealment’’ was considered a 

mandatory criterion, since it has the strongest association with inflation of treatment effects26. We 

considered cohort studies and case-series to be robust if four out of the following five criteria were met: 

N≤26 per group at first assessment point; sample size of a group N≤26 for all assessment points; follow-

up questionnaire compliance ≤80 %; control for covariates; and control for multiple testing. These 

criteria were chosen because they assess the study’s ability (i.e., power and precision) to detect a 

robust estimate of treatment effect16,27,30. Here, a sample size of N≤26 at the first assessment point was 

a mandatory criterion, as it represents the number needed in each group to detect a large effect size 

between groups with a power of 80 % and an ɑ of 5 % for the EORTC QLQ-C30 questionnaire30. Cross-

sectional studies were discarded, because they are not able to provide robust results on treatment 

effects for HRQL19. The cutoff score for robust study methodology was lowered in concordance with the 

number of items assessed as ‘‘nonapplicable’’. Assessment of robust HRQL outcome reporting RCTs, 

cohort studies, and case-series were considered robust if at least seven out of 10 items of the ‘minimum 

standard checklist for evaluating HRQL outcomes’ were met, with ‘‘baseline compliance reported’’ and 

‘‘reason(s) for missing data’’ as mandatory20. Cross-sectional and case–control studies had to meet at 

least six out of nine criteria, with ‘‘reason(s) for missing data’’ as mandatory. The cutoff score for robust 

HRQL reporting was lowered in concordance with the number of items assessed as ‘‘non-applicable’’20. 

 

RESULTS 

Study selection 

The electronic search yielded 4,774 records which were combined with 27 records from the 

Parameswaran et al. systematic review, and two articles known by authors. Application of inclusion 

criteria identified 60 articles for the review (Fig. 1). Two articles31,32 described two different studies and 

thus 62 studies were finally included. 
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Key study characteristics 

Included articles were published between 1992 and 2011 (Table 1). Of the 62 studies, there 

were six RCTs (10%)33–38, 12 cohort studies (19%)39–50, 13 case-series (21%)31,51–62, one case–

control study (2%)12, 13 cross-sectional studies (21%) with a comparison group63– 75, and 17 

cross-sectional studies (27%) without a comparison group31, 32,76–89. The assessment of HRQL 

was a primary aim in 40 studies (65%) and a secondary aim in 21 studies (34%). A total of 

4,104 patients (76% of eligible patients, data not shown) were included for HRQL analyses at 

the first assessment point. Sample sizes ranged from 13 to 355 patients. Thirty-one studies 

(50%) evaluated two or more treatment modalities (i.e., surgery alone, combined therapy, 

definitive chemoradiation, or endoscopy)33–50,63–75. Nineteen (31%) compared HRQL outcomes 

with a reference group, a national norm, or results from a previously published study32, 

43,54,60,63,65,70,72,76,77,79,80,82–87 (data not shown). The EORTC QLQ-C30 was the most frequently 

applied questionnaire (n=35, 56%)12,33,34,36,37,39–47,49,51,52,54–58,61,63,64,66,68,71,73,75–78,82,83 and 

supplemented with the EORTC esophageal-specific questionnaire OES-18 and OES-24 (n=27, 

44%)12,33,34,39–41,44,46,47,51,52,54–58,61,63,64,66,68,71,76–78,82,83. Other instruments used were the  

EORTC QLQ-C36 (n=2, 3%)31, the SF-36 (n=13, 21%)32,59,60,64,65,70,72,79,80,84,85,87, the FACT-E 

(n=3, 5%)48,53,67, the POMS (n=1, 2%)48, the RSCL (n=1, 2%)50 and esophageal cancer-

specific- adapted RSCL (n=4, 6%)35,62,72,85, the MOS-SF-20 (n=1, 2%)35, the PAIS (n=1, 2%)59, 

the DAUG32 (n=1, 2%)69, the GIQLI (n=2, 3%)74,86, the LAGS (n=1, 2%)74, the PNPC (n=1, 

2%)81, the GERD-HRQL (n=2, 3%)60,88, the FACT H&N (n=1, 2%)38, and the TYFV (n=1, 2%)89. 

Number of HRQL assessments ranged from two to 10 per study, and HRQL follow-up ranged 

from 3 months to more than 5 years. Twenty-eight studies (42%) limited follow-up to the first 

post-treatment year31,33,36–40,42,44–48,50–53,55,56,59,61,62,68,71,75,78,90. 

 

Quality assessment (Supplement material 3, supporting information) 

Study design 

Six (10%) RCTs were classified as level two evidence. Twelve (19%) cohort studies were classified as 

level three evidence, and forty-four studies (71%) (i.e., 13 case-series, 30 cross-sectional studies, and 

one case–control study) were classified as level four evidence.  

 

Risk of bias 

Risk of bias for sequence generation, allocation concealment, and blinding for both participants and 

personnel was high in 25 studies (81%). Risk of bias for incomplete outcome data was high in five 

studies (16%). Risk of bias for blinding of outcome assessment was high in 57 studies (92%). Risk of 

bias for selective outcome reporting was high in 26 studies (42%). Risk of bias from other sources (e.g., 

inadequate sample size and or unclear inclusion/ exclusion criteria) was high in 37 studies (60%). Risk 

of bias for confounding was high in 41 studies (73%) (Table 2). 
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4774 records identified through 

database searching 

29 additional records identified 

through other sources  

Figure 1. Flow chart of publication identification  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

3504 records screened 3379 records excluded 

125 full text articles assessed for 

eligibility 

60 articles evaluating HRQL after 

potentially curative treatment for 

esophageal cancer 

Full-text articles excluded (n=65) 

 

 No validated multidimensional PROM (n=9) 

 Outcome not patient reported (n=4) 

 Outcome not HRQL (n=3) 

 Evaluation not treatment related (n=4) 

 Palliative study (n=10) 

 PRO development/validation study (n=3) 

 Study of HRQL as predictive indicator (n=5) 

 Duplicate (n=10) 

 Review (n=3) 

 Cost analysis (n=1) 

Pre cancer (n=2) 

Unretrievable (n=6) 

Not esophageal cancer (n=3) 

Not English (2) 

 

1299 duplicates removed 
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Table 1. Summary of key characteristics of studies evaluating HRQL following potentially curative treatment for esophageal cancer.  

First author Year 

Sample 

Sizea Interventions evaluated for HRQL 

HRQL  

aimb 

HRQL  

instrument (s) 

    

HRQL assessmentc  

 Randomized controlled trials  

Zhang33 2011 104 Narrow gastric tube vs. wide gastric tube surgery Primary QLQ-C30, -OES24 3 weeks, 6 months and 1 year after surgery  

       Teoh34 2011 81 Surgery alone vs. definitive chemoradiation  Secondary QLQ-C30, -OES24 baseline, 3, 6 and 24 months after surgery  

       Kachnic38  2010 166 Definitive chemoradiation vs. radiotherapy Secondary FACT H&N baseline, after CRT, and 8 months and 1 year 

after start CRT 
       de Boer35 2004 189 Transhiatal vs. transthoracic surgery Secondary MOS-SF-20, A-RSCL baseline, 5 weeks, 3, 6, 9, and 12 months, 1.5, 2,  

2.5, and 3 years after surgery 

       Gawad37 1999 - Retrosternal vs. posterior mediastinal reconstruction 

after gastric tube 

Secondary QLQ-C30 6 months after surgery 

       Zieren36 1995 68 Surgery alone vs. adjuvant radiotherapy Secondary QLQ-C30 baseline, 2 weeks, 3, 6, 9 and 12 months after 

surgery  

 
CRT = chemoradiation therapy; QLQ-C30 = quality of life questionnaire cancer-30; QLQ-OES24 = quality of life questionnaire esophagus-24; FACT H&N = functional assessment of cancer therapy scale- head 

and neck cancer; MOS-SF-20 = medical outcomes study short-form general health survey; A-RSCL = adapted rotterdam symptom checklist; – = unclear. 
a  Sample size that was assessed for HRQL at the first assessment point. 
b  Primary aim: HRQL was the only outcome mentioned and/or HRQL was the first outcome mentioned in the main text. Secondary aim: HRQL was not the first outcome mentioned in the main text and/or the 

study referenced a previous study, based on the same data set, reporting on different outcomes. 
c For case–control and cross-sectional studies (with or without comparison group), we reported the timing of HRQL assessment by use of the median and range (in months) unless otherwise reported. 

Reports in years were transformed in months, if possible. For studies that did not specify a summary statistic and/or range, we reported the earliest post-treatment HRQL assessment (e.g.>12 months 

means that the study assessed HRQL not earlier than 12 months post-treatment).
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Table 1. Summary of key characteristics of studies evaluating HRQL following potentially curative treatment for esophageal cancer (continued).  

First author Year 

Sample 

Sizea Interventions evaluated for HRQL 

HRQL  

aimb 

HRQL  

instrument (s) 

    

HRQL assessmentc  

Cohort studies  
 Wang39 2011 97 MIO retrosternal route vs. MIO prevertebral route Primary QLQ-C30, -OES18 baseline, 2, 4, 12 and 24 weeks after surgery  

       Wang40 2010 56 Video-assisted thorascopic surgery vs. open surgery Primary QLQ-C30, -OES18 baseline, 2, 4, 12 and 24 weeks after surgery 

       Schneider41 2010 17 Elective resection vs. emergency resection  Primary QLQ-C30, -OES18 baseline, post-operative, follow-up  

       Barbour42 2008 61 Transthoracic esophagectomy vs. D2 total 

gastrectomy  

Primary QLQ-C30 baseline and 6 months after surgery 

       Egberts43 2008 67 Cervical anastomis vs. intrathoracic anastomosis Primary QLQ-C-30 baseline, at discharge, 3, 6, 12 and 24 months 

after surgery  

       Avery44 2007 94 Neo-adjuvant chemoradiotherapy vs. definitive 

chemoradiation 

Primary QLQ-C30, -OES18 baseline, 6 weeks, 3, 6, 9 months after treatment 

       Gradauskas45 2006 49 Cervical anastomis vs. intrathoracic anastomosis Primary QLQ-C30 baseline, post-treatment, 3, 6, 9, 12 months  

       Reynolds46 2006 147 Surgery alone vs. neo-adjuvant radiochemotherapy  Primary QLQ-C30, -OES24 baseline, after radiotherapy, 3, 6 and 12 weeks 

after treatment 

       Blazeby47 2005 84 Neo-adjuvant chemo vs. -chemoradiotherapy vs. 

surgery alone 

Primary QLQ-C30, -OES18 baseline, 7 and 12 weeks post neo, 3 weeks pre-

surgery, 6 weeks, 3, 6, 9, 12 months after surgery 

       Brooks48 2002 38 Surgery alone vs. neo-adjuvant therapy  Primary FACT-E, POMS baseline, 1, 3, 6, and 9 months after surgery 

       Blazeby49 2000 92 Surgery alone (alive after 2 yrs) vs. surgery alone 

(dead in 2 yrs) vs. palliative treatment 

Primary QLQ-C30, dysphagia baseline, 4-6 weeks, 3, 6, 9, 12, 18 months and 

2, 3 years after surgery or palliative treatment 

       O'Hanlon50 1995 61 Surgery alone vs. palliative treatment  Primary RSCL baseline, 6 and 16 weeks after surgery or 

palliative treatment 

MIO = minimally invasive operation; QLQ-C30 = quality of life questionnaire cancer-30; QLQ-OES18 = quality of life questionnaire esophagus-18; QLQ-OES24 = quality of life questionnaire esophagus-24; 

FACT-E = functional assessment of cancer therapy scale esophageal cancer; RSCL = rotterdam symptom checklist; – = unclear. 
a  Sample size that was assessed for HRQL at the first assessment point. 
b  Primary aim: HRQL was the only outcome mentioned and/or HRQL was the first outcome mentioned in the main text. Secondary aim: HRQL was not the first outcome mentioned in the main text and/or the 

study referenced a previous study, based on the same data set, reporting on different outcomes. 
c  For case–control and cross-sectional studies (with or without comparison group), we reported the timing of HRQL assessment by use of the median and range (in months) unless otherwise reported. 

Reports in years were transformed in months, if possible. For studies that did not specify a summary statistic and/or range, we reported the earliest post-treatment HRQL assessment (e.g.>12 months 

means that the study assessed HRQL not earlier than 12 months post-treatment). 
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Table 1. Summary of key characteristics of studies evaluating HRQL following potentially curative treatment for esophageal cancer (continued). 

First author Year 

Sample 

Sizea Interventions evaluated for HRQL 

HRQL  

aimb 

HRQL  

instrument (s) 

    

HRQL assessmentc  

 Case-seriesd 

Parameswan51 2010 55 Neo-adjuvant chemotherapy & MIO Primary QLQ-C30, -OES18 baseline, >2 weeks after chemotherapy, 6 weeks, 3, 

6, and 12 months after surgery 

       Servagi-Vernat52 2009 22 Definitive chemoradiation Secondary QLQ-C30, -OES24 baseline, 6 weeks and 3 months after treatment 

       Safieddine53 2009 40 Neo-adjuvant chemoradiotherapy & surgery alone Primary FACT-E baseline, 7 weeks after neo, pre-surgery,1 and 3 

months and 1 year after surgery  

       Djarv54 2008 87 Surgery alone  Primary QLQ-C30, -OES18 6 months and 3 years after surgery  

       Gilham55 2008 45 Definitive chemoradiation Secondary QLQ-C30, -OES24 baseline, 3, 6, and 12 months after treatment  

       v. Meerten56 2008 50 Neo-adjuvant chemoradiotherapy & surgery alone Secondary QLQ-C30, -OES18 Baseline, after chemoradiotherapy, 3, 6, 9, and 12 

months after surgery.  

       Lagergen57 2007 37 Neo-adjuvant chemo/chemoradio/radiotherapy & 

surgery alone 

Primary QLQ-C30, -OES18 baseline, 6 weeks, 3, 6, 9, 12, 18, 24, and 36 

months after surgery 

       Leibman58 2006 25 Neo-adjuvant chemoradiotherapy & MIO alone Secondary QLQ-C30, -OES18 baseline, 3, 6, 9, 12, 18, and 24 months after 

surgery 

       Tan59 2006 21 Surgery alone Unclear SF-36, PAIS baseline, 3, 6, 12 months after surgery  

       Luketich60 2003 57 Neo-adjuvant chemo-/chemoradiotherapy & MIO 

alone 

Secondary SF-36, GERD-HRQL baseline, after surgery  

       Sweed61 2002 13 Neoadjuvant chemoradiotherapy & surgery alone  Primary QLQ-C30, -OES24 baseline, before neo-adjuvant, 3 and 6 months after 

surgery  

       Zieren31 1996 30 Surgery alone Primary QLQ-C36, Spitzer QoLI  baseline, discharge, 3, 6, 9, and 12 months after 

surgery  

       v.Knippenberg62 1992 62 Surgery alone & neo-adjuvant radiotherapy  Primary A-RSCL baseline and after surgery (mean 4 months; range 

44 - 285 days) 

       
MIO = minimally invasive operation; QLQ-C30 = quality of life questionnaire cancer-30; QLQ-OES18 = quality of life questionnaire esophagus-18; SF-36 = medical outcomes study short-form general health 

survey; GERD-HRQL = gastroesophageal reflux disease-health-related quality of life; A-RSCL = adapted rotterdam symptom checklist; QLQ-OES24 = quality of life questionnaire esophagus-24; GIQLI = 

gastrointestinal quality of life index; Spitzer QoLI = spitzer quality of life index; FACT-E = functional assessment of cancer therapy scale esophageal cancer; PAIS = psychosocial adjustment to illness scale; 

QLQ-C36 = EORCT quality of life questionnaire cancer-36; (–) = range unclear 
a  Sample size that was assessed for HRQL at the first assessment point. 
b  Primary aim: HRQL was the only outcome mentioned and/or HRQL was the first outcome mentioned in the main text. Secondary aim: HRQL was not the first outcome mentioned in the main text and/or the 

study referenced a previous study, based on the same data set, reporting on different outcomes. 
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c  For case–control and cross-sectional studies (with or without comparison group), we reported the timing of HRQL assessment by use of the median and range (in months) unless otherwise reported. 

Reports in years were transformed in months, if possible. For studies that did not specify a summary statistic and/or range, we reported the earliest post-treatment HRQL assessment (e.g.>12 months 

means that the study assessed HRQL not earlier than 12 months post-treatment). 
d  Different treatment modalities are grouped together and analyzed for HRQL. In these groups, ‘surgery alone’, for instance, indicates that different surgical treatment modalities grouped into one larger 

‘surgery alone’ group. 
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Table 1. Summary of key characteristics of studies evaluating HRQL following potentially curative treatment for esophageal cancer (continued). 

First author Year 

Sample 

Sizea Interventions evaluated for HRQL 

HRQL  

aimb 

HRQL  

instrument (s) 

    

HRQL assessmentc  

 Case-control studies 

 Hallas12 2001 37 Surgery alone  Primary QLQ-C30, -OES24 >60 months (-) 

Cross-sectional studies with a comparison group  

 Hurmuzlu63 2011 41 Neoadjuvant chemoradiotherapy vs. surgery alone  Primary QLQ-C30, -OES18 56 monthse (9 - 103) vs. 66 monthse (8 - 173)  

       Rosmolen64 2010 91 Surgery alone vs. endoscopic treatment  Primary SF-36, QLQ-C30, 

 -OES18 

24 months (IQR=17 - 35)f vs. 23 months (IQR=14 - 

38)f  
       Schembre65 2010 42 Surgery alone vs. endoscopic treatment Primary SF-36 4.8 years (-) vs. 4.3 years (-)  

       Ariga66 2009 62 Definitive chemoradiation vs. surgery alone  Secondary QLQ-C30, -OES18 mean 49,7 months (28.2 - 61.1) vs. mean 43.5 

months (24.1 - 58.0) 
       Yamashita67 

 

2009 51 Surgery alone vs. definitive chemoradiation Secondary FACT-E -, (-) 

       Rutegard68 2008 355 Transthoracic vs transhiatal Primary QLQ-C30, -OES18 at 6 months (-) 

       Nakamura69 2007 42 2-field dissection vs. 3-field dissection Primary DAUG32 - , (-) 

       Higuchi70   2006 46 Surgery alone vs. neo-adjuvant chemotherapy  Primary SF-36 ≥12 months (-) 

       Viklund71 2005 100 Transthoracic vs transhiatal  Primary QLQ-C30, -OES24 at 6 months (-) 

       Cense72 2004 49 Colon interposition vs. gastric tube interposition  Primary SF-36, A-RSCL, VAS 21 months (7 - 97) 

       Schmidt73 2004 46 Intrathoracic anastomosis vs. collar anastomosis Primary QLQ-C30 at 24 months (-) 

       Spector74 2002 27 Esophagogastrectomy vs. total gastrectomy Primary GIQLI, LAGS ≥3 months (-) 

       Blazeby75 1995 59 Surgery alone vs. palliative treatment Primary QLQ-C30 at 6 months (-) 

       
QLQ-C30 = quality of life questionnaire cancer-30; QLQ-OES18 = quality of life questionnaire esophagus-18; SF-36 = medical outcomes study short-form general health survey; A-RSCL = adapted rotterdam 

symptom checklist; QLQ-OES24 = quality of life questionnaire esophagus-24; GIQLI = gastrointestinal quality of life index; LAGS = life after gastric surgery index; VAS = visual analogue scale; FACT-E = 

functional assessment of cancer therapy scale esophageal cancer; DAUG32 = dysfunction after resection of upper gastrointestinal carcinoma; IQR = inter-quartile range; – = unclear; (–) = range unclear 
a  Sample size that was assessed for HRQL at the first assessment point. 
b  Primary aim: HRQL was the only outcome mentioned and/or HRQL was the first outcome mentioned in the main text. Secondary aim: HRQL was not the first outcome mentioned in the main text and/or the 

study referenced a previous study, based on the same data set, reporting on different outcomes. 
c  For case–control and cross-sectional studies (with or without comparison group), we reported the timing of HRQL assessment by use of the median and range (in months) unless otherwise reported. 

Reports in years were transformed in months, if possible. For studies that did not specify a summary statistic and/or range, we reported the earliest post-treatment HRQL assessment (e.g.>12 months 

means that the study assessed HRQL not earlier than 12 months post-treatment). 
d  Different treatment modalities are grouped together and analyzed for HRQL. In these groups, ‘surgery alone’, for instance, indicates that different surgical treatment modalities grouped into one larger 

‘surgery alone’ group. 
e  Unclear if mean or median. 
f  We reported the IQR only when mentioned in the article. 
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Table 1. Summary of key characteristics of studies evaluating HRQL following potentially curative treatment for esophageal cancer (continued). 

First author Year 
Sample 
Sizea Interventions evaluated for HRQL 

HRQL  
aimb 

HRQL  
instrument (s) 

    
HRQL assessmentc  

 Cross-sectional studies without a comparison group  

 Courrech-Staal76 2010 36 Neoadjuvant treatment & definitive chemoradiation Primary QLQ-C30, -OES18 ≥ 12 months (-) 

       Gockel77 2010 50 Surgery alone Primary QLQ-C30, -OES18 ≥ 60 months (-) 

       Pennathur88 2009 47 Surgery alone Secondary GERD-HRQL mean 48,2 months 

       Martin78 2007 233 Preoperative oncological treatment & surgery  Secondary QLQ-C30, -OES18 at 6 months (-) 

       Chang79 2006 34 Surgery alone  Primary SF-36 mean 46 months (13 - 108) 

       Moraca80 2006 28 Surgery alone Secondary SF-36 48 months (6 - 144) 

       Verschuur81 2006 30 Neo-adjuvant chemo-/chemoradiotherapy & surgery 

alone 

Primary PNPC 6 months (3 - 12) 

       Viklund82 2006 282 Surgery alone Primary QLQ-C30, -OES18 at 6 months (-) 

       Deschampsg 32 2005 64 Surgery & adjuvant treatment Secondary SF-36 5,3 years (6 months – 9 years) 

       Deschampsh 32 2005 42 Surgery alone Secondary SF-36 > 60 months (-) 

       Olsen83 2004 18 Surgery alone Secondary QLQ-C30, -OES18 24 months (-) 

       Tabira89 2002 71 Surgery alone Primary TYFV  -  

       Headrick84 2002 44 Surgery alone Secondary SF-36 mean 63 months (6 - 108) 

       de Boer85 2000 35 Surgery alone Primary A-RSCL, SF-36 ≥ 24 months (-) 

       Stein86 2000 13 Surgery alone Secondary GIQLI ≥ 12 months (-) 

       McLarty87 1997 64 Surgery alone Secondary SF-36 ≥ 60 months (-) 

       Zieren31 1996 119 Surgery alone & adjuvant radiotherapy  Primary QLQ-C36, Spitzer QoLI  12 months (-) 

CRT = chemoradiation therapy; MIO = minimally invasive operation; QLQ-C30 = quality of life questionnaire cancer-30; QLQ-OES18 = quality of life questionnaire esophagus-18; SF-36 = medical outcomes study 

short-form general health survey; GERD-HRQL = gastroesophageal reflux disease-health-related quality of life; A-RSCL = adapted rotterdam symptom checklist; QLQ-OES24 = quality of life questionnaire 

esophagus-24; GIQLI = gastrointestinal quality of life index; Spitzer QoLI = spitzer quality of life index; PNPC = problems and needs in palliative care questionnaire; QLQ-C36 = EORCT quality of life 

questionnaire cancer-36; TYFV = Tokyo Yamabuki forum version;  – = unclear; (–) = range unclear 
a  Sample size that was assessed for HRQL at the first assessment point. 
b  Primary aim: HRQL was the only outcome mentioned and/or HRQL was the first outcome mentioned in the main text. Secondary aim: HRQL was not the first outcome mentioned in the main text and/or the 

study referenced a previous study, based on the same data set, reporting on different outcomes. 
c  For case–control and cross-sectional studies (with or without comparison group), we reported the timing of HRQL assessment by use of the median and range (in months) unless otherwise reported. Reports in 

years were transformed in months, if possible. For studies that did not specify a summary statistic and/or range, we reported the earliest post-treatment HRQL assessment (e.g.>12 months means that the 

study assessed HRQL not earlier than 12 months post-treatment). 
d  Different treatment modalities are grouped together and analyzed for HRQL. In these groups, ‘surgery alone’, for instance, indicates that different surgical treatment modalities grouped into one larger ‘surgery 

alone’ group. 
e  Unclear if mean or median. 
f  We reported the IQR only when mentioned in the article. 
g  Part of the study referring to ‘resection for carcinoma’. 
h Part of the study referring to ‘resection for Barrett’s’.
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Table 2. Risk of Biasa.  

Score 

Sequence 

generationb 

Allocation 

concealmentc 

Blinding 

patient/ 

personneld 

Incomplete 

outcome datae 

Blinding 

outcomef 

Selective 

outcome 

reportingg 

Other 

sources of 

biash Confoundingi 

         High (%) 25/31 (81%) 25/31 (81%) 25/31 (81%) 5/31 (16%) 57/62 (92%) 26/62 (42%) 37/62 (60%) 41/56 (73%) 

         Low (%) 2/31 (6%) 2/31 (6%) 2/31 (6%) 11/31 (36%) 1/62 (2%) 36/62 (58%) 25/62 (40%) 15/56 (27%) 

         Unclear (%) 4/31 (13%) 4/31 (13%) 4/31 (13%) 15/31 (48%) 4/62 (6%) 0/62 (0%) 0/62 (0%) 0/56 (100%) 

         N/A (%) 31/62 (50%) 31/62 (50%) 31/62 (50%) 31/62 (50%) 0/62 (0%) 0/62 (0%) 0/62 (0%) 6/62 (7%) 
a  Scoring criteria are available electronically as Supplementary Material 2. 
b  High risk of bias if the authors described a non-random component in the sequence generation process. 
c  High risk of bias if participants or investigators enrolling participants could possibly foresee assignments and thus introduce selection bias. 
d  High risk of bias if there was no blinding or incomplete blinding, and the outcome is likely to be influenced by lack of blinding. 
e  High risk of bias if for example the reason for missing outcome data likely to be related to true outcome, with either imbalance in numbers or reasons for missing data across 

intervention groups. 
f   High risk of bias if there was no blinding of outcome assessment, and the outcome measurement is likely to be influenced by lack of blinding. 
g  High risk of bias if a single HRQL domain of symptom was measured, yet not mentioned in the results as either text, graph or a table. 
h  High risk of bias if for example the study did not control for multiple testing, did not report inclusion and or exclusion criteria or had an insufficient sample size. 
i  High risk of bias if there was no control of confounding for age, sex, disease severity (i.e. TNM stage) and baseline HRQL.
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Table 3. HRQL outcome reportinga.  

Score 

A priori 

hypothesisb 

Rationale 

 questionnairec 

Cultural 

validityd 

Coverage 

domainse 

Explicit statement 

questionnaire 

administrationf  

Baseline 

complianceg 

Timing 

assessmenth 

No (%) 9/14 (64%) 41/62 (66%) 4/62 (6%) 24/62 (39%) 27/62 (44%) 6/28 (21%) 2/62 (3%) 
        Yes (%) 4/14 (29%) 21/62 (34%) 54/62 (88%) 38/62 (61%) 35/62 (56%) 17/28 (61%) 46/62 (74%) 

        Unclear (%) 1/14 (7%) 0/62 (0%) 4/62 (6%) 0/62 (0%) 0/62 (0%) 5/28 (18%) 14/62 (22%) 

        N/A (%) 48/62 (77%) 0/62 (0%) 0/62 (0%) 0/62 (0%) 0/62 (0%) 34/62 (55%) 0/62 (0%) 

   

Score 

Reasons 

missing datai 

Clinical 

significancej 

Results 

in generalk 

Robust HRQL 

outcome  

reportingl 

 

Test of 

Statistical 

significancem 

HQQL 

difference 

between groupsn 

Exploration 

of missing 

datao 

No (%) 25/56 (45%) 48/62 (77%) 3/62 (5%) 36/62 (58%) 8/62 (13%) 2/31 (6%) 49/56 (88%) 
        Yes (%) 25/56 (45%) 14/62 (23%) 59/62 (95%) 26/62 (42%) 53/62 (85%) 29/31 (94%) 7/56 (12%) 

        Unclear (%) 6/56 (20%) 0/62 (0%) 0/62 (0%) 0/62 (0%) 1/62 (2%) 0/31 (0%) 0/56 (0%) 

        N/A (%) 6/62 (10%) 0/62 (0%) 0/62 (0%) 0/62 (0%) 0/62 (0%) 31/62 (50%) 6/62 (10%) 
a Scoring criteria are available electronically as Supplementary Material 2. 
b No if the study was not exploratory and no hypothesis was stated. 
c No if the author did not justify or explain their choice for selecting a specific HRQL questionnaire. 
d No if the questionnaire was not culturally validated for the specific study population or if an article failed to provide at least a reference regarding the cultural validity of  

 the questionnaire applied.   
e No if only a HRQL generic questionnaire was used or non-validated esophageal specific items were added. 
f No if the sentence implied that a patient filled in the questionnaire, yet this was not explicitly reported in the text. 
g No if no information was reported on the baseline compliance. 
h No if no information was reported with regards to the specific timing of HRQL assessment. 
i No if no information was specific reasons for missing data were reported. 
j No if no  information was stated regarding the clinical significance of HRQL results. 
k No if the authors did not discuss HRQL outcomes in general or at all. 
l According to criteria specified by the 'minimum standard checklist for evaluating HRQL outcomes'.  
m No if no statistical test was applied. 
n No if no differences between treatment arms were reported (i.e., not for a domain or symptom, nor for any specific time-point). 
j No if there was no exploration for differences between responders and non-responders or if differences were not taken into account. 
k The criterion ‘a priori hypothesis’ is not applicable if a study is explorative in nature. 
l The criteria ‘reasons for missing data’ and ‘exploration of missing data’ are not applicable if the study has no missing data. 
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Table 4. Additional issues of reporting and methodologya. 

Score 

Description 

populationb 

Inclusion/ 

exclusion 

criteriac 

Primary/ 

secondary 

outcomes 

definedd 

 

Clear 

description 

treatment 

reportede 

Initial 

questionnaire 

compliance 

reportedf 

Follow-up 

compliance 

reportedg 

Follow-up 

compliance 

≥80%h 

N≥26 First 

assessment 

pointi 

N≥26 

for all 

pointsj 

Sample 

size 

calculationk 

Control 

multiple 

testingl 

            No (%) 14/62 (22%) 12/62 (19%) 35/62 (57%) 26/62 (42%) 9/62 (15%) 8/30 (27%) 10/30 (33%) 26/62 (42%) 28/62 (45%) 54/55 (98%) 43/58 (74%) 

            Yes (%) 45/62 (73%) 49/62 (79%) 12/62 (19%) 36/62 (58%) 44/62 (71%) 12/30 (40%) 10/30 (33%) 35/62(56%) 30/62 (48%) 0/55 (0%) 11/58 (19%) 

            Unclear (%) 3/62 (5%) 1/62 (2%) 15/62 (24%) 0/62 (0%) 9/62 (14%) 10/30 (33%) 10/30 (33%) 1/62 (2%) 4/62 (7%) 1/55 (2%) 4/58 (7%) 

            N/A (%) 0/62 (0%) 0/62 (0%) 0/62  (0%) 0/62 (0%) 0/62 (0%) 32/62 (52%) 32/62 (52%) 0/62 (0%) 0/62 (0%) 7/62 (11%) 4/62(6%) 
a   Scoring criteria are available electronically as Supplementary Material 2. 
b  No if no information was reported for age, sex, disease severity or baseline HRQL. 
c  No if no inclusion and exclusion criteria are reported. 
d  No if HRQL was not mentioned as a primary or secondary outcome. 
e  No if a global description of the treatment was reported (e.g. surgery instead of 'transhiatal surgery'). 
f   No if no questionnaire compliance was reported for the first HRQL assessment.   
g  No if no information with regards to the follow-up questionnaire compliance(s) was reported. 
h  No if the follow-up compliance rate of those patients still eligible (e.g. exclusion of deceased) was below 80%. 
i  No if the number of patients in a groups’ first assessment point was lower than 26. 
j  No if the number of patients in a group was lower than 26 at any given time-point assessed.   
k  No if no sample size calculation for HRQL was reported. 
l  No if a study applied a p value of ≤0.05, or did not use a statistical technique to control for multiple testing. 
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Table 5. Identification of high-quality randomized controlled trialsab.  

Author 

Sequence  

generation 

Allocation  

concealment 

Blinding  

Participants 

/ personnel 

Incomplete 

outcome data 

Other  

sources of  

bias  

Robust  

study 

methodologyc,e 

Robust HRQL 

outcome 

reportingd,e 

High-quality  

study 

         Zhang33 Low Low Low Unclear Low Yes Yes Yes 

         de Boer35 Low Low Unclear Low Low Yes Yes Yes 

         Kachnic38 Unclear Unclear Unclear Low High No Yes No 

         Teoh34 Unclear Unclear Unclear Low High No No No 

         Zieren36 Unclear Unclear High Low High No No No 

         Gawad37 Unclear Unclear Unclear Low High No No No 

         High (%) 0/6 (0%) 0/6 (0%) 1/6(16%) 0/6 (0%) 4/6 (67%) 4/6 (66%) 3/6 (50%) 4/6 (66%) 

         Low (%) 2/6 (33%) 2/6 (33%) 1/6(16%) 5/6 (84%) 2/6 (23%) 2/6 (33%) 3/6 (50%) 2/6 (33%) 

         Unclear (%) 4/6 (67%) 4/6 (67%) 4/6(67%) 1/6 (16%) 0/6 (0%) 0/6 (0%) 0/6 (0%)  0/6 (0%) 
a   A study was identified as high-quality if criteria for both robust HRQL outcome reporting and robust methodology were met.  
b   Studies highlighted in bold are of high-quality.  
c   A RCT was identified as methodologically robust if at least four out of five criteria were met, with  "allocation concealment" being mandatory.  
d   According to criteria specified by the 'minimum standard checklist for evaluating HRQL outcomes'. 
e   ‘High’ and ‘Low’ meaning ‘No’ and ‘Yes’, respectively. 
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Table 6. Identification of high-quality non-randomized prospective studiesab. 

Author  

N≥26 per 

group at first 

assessment 

point 

N≥26 per 

group for all 

assessment 

points 

Follow-up 

compliance 

≥ 80% 

Control for 

confounding 

Control for 

multiple 

testing 

Robust 

study 

methodologyc 

Robust HRQL 

outcome 

Reportingd 

High- 

quality 

study 

Lagergen57 Yes Yes Yes No Yes Yes Yes Yes 

Avery44 

 

Yes Unclear No Yes Yes No Yes No 

Barbour42 

 

No No Yes No Yes No Yes No 

Reynolds46 

 

Yes Yes No No No No Yes No 

Blazeby47 

 

No No No No Yes No Yes No 

Brooks48 

 

No No No No No No Yes No 

Blazeby49 

 

No No Yes No Unclear No Yes No 

O'Hanlon50 

 

No No Yes No No No Yes No 

Wang39 

 

Yes Yes Yes Yes No Yes No No 

Wang40 

 

Yes Unclear Yes Yes No No No No 

Schneider41 

 

No No Unclear No No No No No 

Egberts43 

 

No No No No No No No No 

Gradauskas45 No No Unclear No No No No No 

Djarv54 

 

Yes Yes No Yes No No Yes No 

Gilham55 

 

Yes No No No No No Yes No 

v. Meerten56 

 

Yes Yes Yes No No No Yes No 

Knippenberg62 

 

Yes Yes Unclear No No No Yes No 

Parameswan51 

 

Yes Yes Unclear No Yes No No No 

Servagi-Vernat52 

 

No No No No Yes No No No 

Safieddine53 

 

Yes Yes Unclear No Unclear No No No 

Leibman58 

 

No No Yes No N/A No No No 

Tan59 

 

No No Yes No No No No No 

Luketich60 

 

Yes Yes Unclear No Unclear No No No 

Sweed61 

 

No No Unclear No No No No No 

Zieren31 

 

Yes Yes No No No No No No 

         
No (%) 12/25 (48%) 13/25 (52%) 9/25 (36%) 21/25 (84%) 15/24 (63%) 23/25 (92%) 13/25 (52%) 24/25 (96%) 

Yes (%) 13/25 (52%) 10/25 (40%) 9/25 (36%) 4/25 (16%) 6/24 (25%) 2/25 (8%) 12/25 (48%) 1/25 (4%) 

Unclear (%) 0/25 (100%) 2/25 (8%) 7/25 (28%) 0/25 (0%) 3/24 (13%) 0/25 (0%) 0/25 (0%) 0/25 (0%) 

N/A (%) 0/25 (0%) 0/0 (0%) 0/25 (0%) 0/25 (0%) 1/25 (4%) 0/25 (0%) 0/25 (0%) 0/25 (0%) 
a   A study was identified as high-quality if criteria for robust HRQL outcome reporting and robust methodology were met.  
b   Studies highlighted in bold are high-quality.  
c   A non-randomized prospective study was considered methodologically robust if at least four out of five criteria were met, with "N≥26 at first assessment point".   

     being mandatory. The cut-off score for robust study methodology was lowered in concordance with the number of items assessed as "non-applicable". 
d   According to criteria specified by the 'minimum standard checklist for evaluating HRQL outcomes'.  
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HRQL outcome reporting 

Nine (64%) out of 14 non-explorative studies did not report an a priori HRQL hypothesis. A rationale for 

choice of questionnaire was not reported in 41 studies (66%). The cultural validity of the chosen 

questionnaire(s) was not reported in four studies (6%). The coverage of HRQL domains was inadequate 

in 24 studies (39%). An explicit statement of who filled in the questionnaire was not reported in 27 

studies (44%). The baseline compliance was not reported in 6 out of 28 studies (21%). Timing of 

assessment was not reported in two studies (2%), and unclear in fourteen studies (22%). Specific 

reasons for missing data were not reported in 25 out of 56 studies (45%) that reported missing data. 

The clinical significance of HRQL results was not reported in 48 studies (77%). Reporting of HRQL 

results in general was absent in three studies (5%). A test of statistical significance was not applied in 

eight studies (13%). A HRQL difference between treatment arms was not reported in two out of 31 

applicable studies (6%). Exploration of missing data (i.e., difference in characteristics between 

respondents vs. non-respondents) was not reported in 49 studies (88%) (Table 3).  

 

Additional issues of reporting and methodology 

A detailed description of the study sample was not reported in 14 studies (22%). Inclusion and exclusion 

criteria were not reported in 12 studies (19%). Primary and/or secondary outcomes were not defined in 

35 studies (57%). A clear treatment description was not reported in 26 studies (42%). Compliance with 

the first questionnaire administered was not reported in nine studies (15%). Follow-up compliance rates 

were not reported in 8 out of 30 studies (27%). The follow-up compliance was not ≤80% in 10 studies 

(33%). A sample size of N≤26 per group at the first assessment point was absent in 26 studies (42%). A 

sample size of N≤26 for all assessment points was absent in 28 studies (45%). A sample size 

calculation for HRQL was not reported in 54 studies (98%). Control for multiple testing was not reported 

in 43 out of 58 studies that applied a test of statistical significance (74%) (Table 4). 

 

High-quality studies 

Robust study methodology 

Thirty-one cross-sectional studies (50%) were discarded as not having robust methodology. Out of 31 

RCTs and non-randomized prospective studies (50%), we identified four studies (6% of total) with 

robust HRQL methodology— two RCTs33, 35 (Table 5), one cohort study39, and one case-series57 (Table 

6). 

 

Robust HRQL outcome reporting 

According to the ‘minimum standard checklist for evaluating HRQL outcomes’ criteria, we identified 

robust HRQL outcome reporting in 26 studies (42%)—three RCTs33,35,38 (Table 5), seven cohort 

studies42,44,46–50, five case-series54–57,62 (Table 6), and 11 cross-sectional studies5 68,72,74,75,77–80,82,83,84 

(Table 3). When combined, the criteria for robust study methodology and robust HRQL outcome 

reporting identified three studies (5%)—two RCTs (narrow gastric tube vs. wide gastric tube33, and 

transhiatal vs. transthoracic surgery35, respectively) and one case-series57 (combined therapy & surgery 

alone analyzed as one group). 
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HRQL after potentially curative treatment 

Patients with transthoracic surgery or wide gastric tube reconstruction reported a significantly larger 

post-treatment deterioration of HRQL than patients receiving transhiatal surgery or a narrow gastric tube 

construction. The HRQL difference between transhiatal and transthoracic surgery disappeared within 

the first 6 months after surgery, while the impact of wide gastric tube reconstruction persisted 

beyond the first post-operative year. Time to baseline recovery after surgery varied across HRQL 

outcomes from 1 year to over 3 years. The specific impact of neo-adjuvant therapy on HRQL was not 

addressed. 

 

DISCUSSION 

This systematic review shows that the majority of studies that evaluated HRQL after potentially curative 

treatment for esophageal cancer are of limited quality. This means that current evidence is restricted in 

its ability to inform practice. There were just three well-designed and well reported studies33,35,57 that 

provide robust HRQL information on the short- and long-term effects of open surgery (transhiatal vs. 

transthoracic surgery) and different modes of reconstruction (narrow vs. wide gastric tube). The specific 

influence of combined therapy was not assessed and there was no robust study that informed on 

chemoradiation therapy. Hence, this is an area in which more and better quality research is needed. 

 Study quality was poor both because of poor study methodology and poor HRQL outcome 

reporting. This is a similar finding compared to other systematic reviews that evaluated HRQL outcome 

reporting in trials for other malignancies21,23,91–93. Currently, in an attempt to improve HRQL outcome 

reporting in trails, a CONSORT patient-reported outcomes extension is being developed94. There is also 

the SPIRIT initiative which aims to improve trial protocols95. Since randomized trials are not always 

feasible or even ethical, it is suggested that (HRQL) reporting guidelines for non-randomized 

prospective studies, similar to the CONSORT statements for RCTs, are used as well and work is 

underway to address these issues also96–98. 

 Communication of HRQL information from well designed and well-reported studies can be an 

integral part of clinical practice to help patients making informed decisions99–102. For esophageal cancer 

patients, this may be particularly so as the clinical effectiveness of curative treatment is limited, and 

treatment has a detrimental impact on HRQL. Current evidence, however, is restricted in its ability to 

provide robust HRQL information for many of the available treatments for esophageal cancer. For open 

surgery, only a single-high-quality study is available and there is very limited HRQL data about minimal 

access techniques, combined treatment, and chemoradiation therapy. Hence, there remains a need for 

more high-quality, multi-centre, randomized, and non-randomized prospective studies documenting 

HRQL outcomes. 

 Another issue that this review has raised is the difficulty of aggregating the HRQL data when 

different measures have been used that contain many scales and items, and when data are not always 

reported at all. Hence, aggregation of current evidence into meta-analysis would require strict pooling 

criteria resulting in a substantial loss of valuable HRQL information103. One method to improve data 

aggregation of HRQL outcomes is to use an agreed core set of HRQL domains in all studies, which 
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would be mandatory. This will facilitate cross-study comparisons and also enhance the stringency of 

study reports.  

 We believe that our conclusions are justified despite some study limitations. First, none of the 

original authors were contacted for missing information. Whereas this approach might have led to an 

underestimation of study quality, our aim was to assess study quality based on reporting, as this will 

provide the basis for clinical decision making and information provision. Second, we omitted non-

English studies, although we believe the potential impact of this selection criterion to be limited104,105. 

Third, we realize that a more liberal approach might have provided a more favorable picture of the 

studies assessed. For instance, by lowering the cutoff for both robust study methodology and robust 

outcome reporting by one criterion, while keeping the mandatory criterion, we would have identified 9 

(15% of total) and 31 (50% of total) robust studies, respectively. However, the number of high quality 

studies would remain three. We have therefore added the quality assessment results as an electronic 

supplement so that readers can select their own criteria to determine ‘robustness’. 

 In summary, this review found that current evidence is not able to inform all esophageal 

cancer patients on the impact of HRQL after potentially curative treatment. Continuous encouragement 

is therefore needed to increase the quality of HRQL design, conduct, analysis, and reporting, to ensure 

that all important information is reported in a standardized manner. 
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ABSTRACT 

 

Background 

Synthesis of patient-reported outcome (PRO) data is hindered by the range of available PRO measures 

(PROMs) composed of multiple scales and single items with differing terminology and content. The use 

of core outcome sets, an agreed minimum set of outcomes to be measured and reported in all trials of a 

specific condition, may improve this issue but methods to select core PRO domains from the many 

available PROMs are lacking. This study examines existing PROMs and describes methods to identify 

health domains to inform the development of a core outcome set, illustrated with an example. 

Methods 

Systematic literature searches identified validated PROMs from studies evaluating radical treatment for 

esophageal cancer. PROM scale/single item names were recorded verbatim and the frequency of 

similar names/ scales documented. PROM contents (scale components/single items) were examined for 

conceptual meaning by an expert clinician and methodologist and categorised into health domains. A 

patient advocate independently checked this categorisation. 

Results 

Searches identified 21 generic and disease-specific PROMs containing 116 scales and 32 single items 

with 94 different verbatim names. Identical names for scales were repeatedly used (for example, 

‘physical function’ in six different measures) and others were similar (overlapping face validity) although 

component items were not always comparable. Based on methodological, clinical and patient expertise, 

606 individual items were categorised into 32 health domains. 

Conclusion 

This study outlines a methodology for identifying candidate PRO domains from existing PROMs to 

inform a core outcome set to use in clinical trials. 
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BACKGROUND 

Outcome selection and reporting in randomized controlled trials (RCTs) is often problematic. 

Heterogeneity in outcomes measured across studies in the same disease or treatment may hamper 

effective evidence synthesis. A systematic review of esophageal studies, for example, found 10 different 

measures for postoperative mortality which were often undefined1. In addition, selective reporting of 

outcomes puts trials at risk of outcome reporting bias and can mean treatment effects are exaggerated2. 

These issues may be further complicated for patient reported outcomes (PROs). PROs are typically 

assessed using questionnaires (patient reported outcome measures [PROMs]) and many validated 

questionnaires are available because PROMs have been developed by different groups and disciplines 

(for example, clinical versus psychological) or for differing purposes (for example, measurement of 

health in generic populations versus disease-specific patient groups). A single PROM can be made up 

of numerous scales and single items and generic and disease specific PROMs are often combined to 

assess a range of relevant health domains within an RCT. This means that different (and often ill-

defined) outcomes may be reported and the multiplicity of items and scales may also allow selection of 

statistically significant rather than pre-determined a priori PRO endpoints to be reported, increasing the 

risk of outcome reporting bias. Problems are further accentuated for PROs because terminology of the 

scales and items across PROMs is not universally agreed meaning data synthesis across studies is 

difficult when different questionnaires are used, and while there is overlap in the issues that are 

measured there is also variation because PROMs have been developed by different methods and for 

different purposes. Potential solutions to these challenges are to develop and use core outcome sets. 

 Core outcome sets (COSs) are an agreed minimum set of outcome domains to be measured 

and reported in all trials of a particular treatment or condition3. The routine measurement of COSs has 

the potential to facilitate data synthesis and reduce outcome reporting bias by standardizing the 

outcomes that are measured across studies and this has been emphasized by the COMET (Core 

Outcome Measures in Effectiveness Trials) initiative which supports the development and application of 

COSs for pragmatic (effectiveness) trials4. Pragmatic trials are designed to assess whether an 

intervention is effective for routine clinical practice and outcomes, therefore, need to be relevant and 

important to patients as well as clinicians and other key decision-makers5. In many cases these are the 

outcomes that are assessed with PROMs, particularly if the questionnaire has been developed with 

patient input6 but the availability of so many different PROMs, however, means there are problems with 

selecting which of the measured health domains are ‘core’. The aim of this study, therefore, was to 

explore and report methods to identify PRO domains from the wealth of available PROMs and to use 

this approach to inform the development of a COS to use in pragmatic trials in a specific condition. 

Consensus on which outcomes to include in the final core set, and the methods to achieve this, are the 

focus of further research. 

 

METHODS 

This study was undertaken within one disease site and treatment - radical treatment for esophageal 

cancer, selected because the research team have clinical and 
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PROM expertise in this area and have previously tried to summarize PRO evidence7-9. There were three 

phases of work: (1) a systematic literature review to identify validated PROMs used in esophageal 

cancer studies and the scope of these instruments; (2) a detailed content analysis to explore PROM 

diversity; and (3) categorization of PROM content into health domains (Figure 1). Identification of 

PROMs used in esophageal cancer studies A systematic review was performed to identify and present 

the scope of existing validated PROMs in order to provide knowledge of the current of state of PRO 

measurement in this field. 

 

Search strategy 

Electronic searches in MEDLINE, Embase, PsycINFO and CINAHL databases between January 2006 

and May 2011 were performed. The search strategy included terms for patient-reported outcomes, 

esophageal cancer, surgery and chemotherapy, radiotherapy or combined therapy (see Additional file 

1). Searches were limited to studies published in English language. Relevant studies published prior to 

2006 were identified from a previous systematic review [8]. Abstracts of identified records were 

screened for inclusion and full text articles were assessed for eligibility by one of three reviewers (RW, 

MJ, RCM) with reasons for exclusion documented. No studies were excluded based on a risk of bias 

assessment or judgment of methodological quality because the purpose of the current study was to 

identify PROs rather than examine the quality of the data or treatment effect. 

 

Selection criteria 

Included were studies that used at least one validated PROM to evaluate health- related quality of life 

(HRQL) after radical treatment of esophageal cancer, including surgical, chemotherapy and/or 

radiotherapy interventions. Valid PROMs were defined as those that had been tested for psychometric 

validity and reliability in appropriate patient populations with methodology verified from published 

papers. No restrictions on study design or sample size were applied. Studies of palliative treatment, 

comparisons of clinician- or hospital-related factors, and those limited to investigating satisfaction with 

care or health utilities were excluded. 

 

Data extraction 

Data were extracted using a pre-designed form, piloted before full data extraction with a sample of 

included studies. Study publication date, design and treatment intervention, the name of the PROM(s), 

the reported PRO scales and single items, and details of any additional non-validated questions were 

extracted. These were recorded by one reviewer (RM) and checked by additional members of the study 

team (MJ, MAGS). The validated PROMs were obtained, including other validated disease specific 

PROMs known to authors. Verbatim names for the PRO scales and single items as termed by the 

PROM developers were extracted and all PROM items (scale components and any single items) were 

recorded. Data were stored in an electronic database. 
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Figure 1 Methods to identify PRO domains to inform a core outcome set. 

 
Existing scope and knowledge 
 
 Phase 1 - Identification of PROMs 

 
 
 
 
 
 
 
 
 
 
 
 
Current diversity 
 
 Phase 2 - PROM content analysis 

 
 
 
Framework to inform core outcome set 
 
 Phase 3 - Categorization into health domains 

 
 
 

Examination of PROM content 

A detailed content analysis of the identified instruments was performed to explore the diversity of PROs 

in this field. Verbatim names for scales and single items were listed. Scales with identical names and 

others that were similar (defined as having a least one identical word) were documented, counted and 

compared for consistency and overlap of the component items.  

 

Categorization into health domains 

To synthesize the existing content of instruments and provide a framework for future core set 

development, all PROM items (scale components and any single items) were examined and 

systematically categorized into conceptual health domains according to the issue they addressed. This 

was performed by expert methodologists (an esophageal cancer surgeon and a psychologist) with 

experience of questionnaire development in health-related quality of life research and cancer (JMB and 

MAGS) based on their knowledge, familiarity and practiced skill of grouping questionnaire items in this 

field. Health domains were defined as generic aspects of quality of life affected by health or disease-

specific issues and symptoms10. Further domains were defined until saturation, that is, all individual 

PROM items had been mapped onto a domain. Issues addressed in non-validated questions were 

additionally mapped to domains to verify that the conceptual health domains encompassed all outcomes 

measured in the included studies. Mapping of items to domains was checked for completeness and 

consistency by two authors (IK and RCM) and a patient advocate working within oncology research to 

maximise validity and reliability of the method. Variances were resolved by discussion within the study 

team and with the senior author (JMB). Data were recorded electronically. 

Systematic search for oesophageal cancer studies 

List validated PROMs used in studies and other 
disease specific measures known to authors 

 

Obtain copy of PROM and/or development paper 
describing PROM contents and scales 

List verbatim scales / single items 
Examine scale component items 

Compare scales with similar names 

Categorize all individual items into conceptual health 
domains 
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RESULTS 

Identification of PROMs used in esophageal cancer studies 

A total of 1,351 records were screened for inclusion and 111 full-text articles were assessed for 

eligibility. Of these, 56 were excluded because they did not meet the criteria for eligibility, including 

seven studies that used PROMs without sufficient psychometric validation. Some 55 relevant articles 

reporting 56 studies were identified (Table 1)11-65. Almost all studies (n = 54, 96%) included data on 

PROs after surgery, either alone or with neo-adjuvant chemo/radiotherapy. Nineteen validated PROMs 

were used (Table 1)56,66-83: nine for gastrointestinal diseases, five cancer-specific instruments and five 

generic instruments. One esophageal specific PROM was adapted from a cancer instrument (adapted 

Rotterdam Symptom Checklist). Three were earlier versions of an updated PROM (EORTC QLQ-C36, 

QLQ-OES24 and MOS SF20). The most frequently used PROMs were the EORTC QLQ-C30 (n=34, 

61%), and the disease-specific modules EORTC QLQ-OES18, or earlier version QLQ-OES24 (n=27, 

48%). PROMs were not always used in their entirety, with evidence of selective outcome reporting of 

scales and single items in 33 (59%), although there was variation across studies in the outcomes that 

were selected (data not shown). Twenty-one (37%) studies added an additional 74 non-validated items. 

A further two validated disease specific PROMs; the EORTC QLQ-OG2584 and EQOL85, were sourced 

from authors’ knowledge, neither of which had been used in a published study since development and 

validation at the time of the conducted search (May 2011).  

 

Examination of PROM content 

There were 116 scales (composed from 574 individual items) and 32 single items in total, with 94 

different verbatim scale/item names (Table 2). ‘Pain’ and ‘physical function’ were the most common 

verbatim name for a scale, used in six different PROMs, but other PROM scale names were also very 

similar (for example, physical wellbeing, physical problems, physical distress, physical activity, role 

physical) (Table 3). Some scales with identical names, however, had different component items. For 

example, ‘physical function’ in one PROM consisted of seven items relating to tiredness/fatigue, feeling 

unwell, waking up at night, changes in appearance, physical strength, endurance and feeling unfit72, 

compared to ‘physical function’ in another PROM consisting of five items that referred to strenuous   
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Table 1. Esophageal cancer studies (n = 56) using validated PROMs (n = 21). 

       N  (%) 

     Study design RCT  4  (7) 
      
Longitudinal   25  (45) 

     
Cross-sectional  27  (48) 

     
Publication year <1995  1  (2) 

      1995 - 1999  6  (11) 

     2000 - 2004  12  (21) 

     2005 - 2009  26  (46) 

     2010 - 2011  11  (20) 

     
PRO main focus/primary outcome  40  (71) 

 
 
 

Clinical measure (for example, morbidity, mortality)  2  (4) 

     PRO (for example, HRQL, symptoms)  40  (7) 

     Undefined/both clinical & PRO  14  (25) 
     

PROM  

Studies  
using  

PROM (n) 

 PROM scales 
and single  
items (n) 

     
QLQ-C30  34  15 

     QLQ-OES18  19  10 

     SF36  12  8 

     QLQ-OES24  8  11 

     GIQLI  3  5 

     FACT-E  3  5 

     Adapted RSCL  4  4/5a 

     QLQ-C36  2  18 

     GERD-HRQL  1  2 

     DAUGS32  1  7 

     LAGS  1  3 

     RSCL  1  3 

     Adapted RSCL  1  5 

     PNPC  1  9 

     WOCS  1  1 

     MOS SF20  1  6 

     PAIS  1  7 

     POMS  1  6 

     HADS  1  2 

     EQOLb  0  5 

     QLQ-OG25b  0  16 

DAUGS = Dysfunction After Upper Gastrointestinal Surgery; EQOL = Esophageal Quality of Life Questionnaire; 
FACT-E = Functional Assessment of Cancer Therapy - Esophageal; GERD-HRQL = Gastroesophageal Reflux 
Disease-Health Related Quality of Life; GIQLI = Gastrointestinal Quality of Life Index; HADS = Hospital Anxiety 
and Depression scale; HRQL = Health-related Quality of Life; LAGS = Life After Gastric Surgery index; MOS = 
Medical Outcomes Study; OES = Oesophageal; OG = Oesophagogastric; PAIS = Psychosocial Adjustment to 
Iillness Scale; POMS = Profile of Moods States; PNPC = Problems and Needs in Palliative Care; QLQ = Quality of 
Life Qquestionnaire; RCT = Randomised controlled trial; RSCL = Rotterdam Symptom Checklist; SF36 = Short 
form 36; WOCS = Worry of Cancer scale. 
a One study used an adapted version with an additional scale56. 
b Sourced from authors’ knowledge; PROM yet to be used in a published study at the time of the conducted 

search.  
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Table 2. Verbatim names of PROM scales and single items. 

   1. Activities of daily living 33. Extended family relationships 65. Professional care providers 
   2. Activity level 34. Fatigue 66. Psychological symptoms 

   3. Anger-hostility 35. Fatigue-inertia 67. Psychological distress 

   4. Anxiety 36. Financial difficulties 68. Psychological impact 

   5. Appetite loss 37. Financial impact 69. Psychological issues 
   6. Bodily pain 38. Fullness following meals 70. Reflux 

   7. Body image 39. Functional well-being 71. Role emotional 

   8. Choking 40. General health 72. Role function 

   9. Cognitive function 41. Global evaluations 73. Role physical 

   10. Confusion-bewilderment 42. Global QOL 74. Sexual relationships 

   11. Constipation 43. Global satisfaction 75. Sleep disturbances 

   12. Cough 44. Global life satisfaction 76. Social activities 

   13. Deglutition 45. Hair loss 77. Social environment 

   14. Deglutition disturbances 46. Health perceptions 78. Social function 

   15. Depression 47. Healthcare orientation 79. Social issues 

   16. Depression-dejection 48. Heartburn 80. Social/family well-being 

   17. Diarrhoea 49. Indigestion 81. Speech 

   18. Diarrhoea/constipation 50. Information needs 82. Spiritual issues 

   19. Difficulty in swallowing 51. Insomnia 83. Stool formation 

   20. Domestic environment 52. Loss of independence 84. Swallowing problems 

   21. Dry mouth 53. Loss of weight 85. Symptoms 

   22. Dumping 54. Medical treatment 86. Symptoms of GERD 

   23. Dysphagia 55. Mental health 87. Taste 

   24. Dyspnoea 56. Nausea & vomiting 88. Tension-anxiety 

   25. Eating 57. Odynophagia 89. Trouble swallowing saliva 

   26. Eating restrictions 58. Pain 90. Vigour-activity 

   27. Eating with others 59. Physical symptoms 91. Vitality 

   28. Emotion 60. Physical activity 92. Vocational environment 

   29. Emotional function 61. Physical distress 93. Weight 

   30. Emotional problems (anxiety) 62. Physical function 94. Worry/fear of recurrence 

   31. Emotional well-being 63. Physical problems 
   32. Esophageal cancer scale  64. Physical well-being 

GERD = Gastroesophageal reflux disease; QOL = Quality of life 
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 Table 3. Identical and similar names for PRO scales used in different PROMs. 

     Scale name  PROMs using identical scale name  
 

Scales with similar* names (origin PROM) 

Pain  QLQ C30 
QLQ C36 
QLQ OES18 
QLQ OES24 
QLQ OG25 
DAUG 32 

 
 
 
 
 

 

Bodily pain (SF 36) 

     Physical function  MOS SF20 
QLQ C30 
QLQ C36 
SF 36 
EQOL 
GIQLI 

 
 
 
 
 

 

Physical well-being (FACT-E) 
Physical problems (PNPC) 
Physical distress (RSCL) 
Physical activity (DAUG 32) 
Role physical (SF 36) 

     Social function  QLQ C30 
QLQ C36 
SF 36 
EQOL 
GIQLI 

 
 
 
 

 

Social activities (PNPC) 
Social environment (PAIS) 
Social issues (PNPC) 
Social/family well-being (FACT-E) 

     Activities of daily living  PNPC 
EQOL 
RSCL 

 
 

 

 

     Dysphagia  QLQ OES18 
QLQ OES24 
QLQ OG25 

 
 

 

 

     Emotional function  QLQ C30 
QLQ C36 
EQOL 
 

 
 
 

 

Emotional well-being (FACT-E) 
Emotional problems (anxiety) (QLQ OES24) 
Emotion (GIQLI) 
Role emotional (SF 36) 

     Global QOL  QLQ C30 
QLQ C36 

 
 

Global life satisfaction (LAGS) 

     Nausea & Vomiting  DAUG 32 
QLQ C30 
QLQ C36 

 
 

 

 

     Psychological distress  RSCL 
RSCL(adapted) 
PAIS 

 
 

 

Psychological issues (PNPC) 
Psychological impact (LAGS) 
Psychological symptoms (RSCL, adapted) 

     Reflux  DAUG 32 
QLQ OG25 
QLQ OES18 

 
 

 

 

     Role function  MOS SF20 
QLQ C30 
QLQ C36 

 
 

 

 

     Symptoms  GIQLI 
LAGS 
EQOL 

 
 

 

Physical symptoms (RSCL, adapted) 
Symptoms of GERD (GERD-HRQL) 

     Activity level  RSCL 
RSCL (adapted) 

 
 

Vigour-activity (POMS) 

     Anxiety  QLQ OG25 
HADS 

 
 

Tension-anxiety (POMS) 

     Cognitive function  QLQ C30 
QLQ C36 

 
 

 

     Eating  QLQ OES18 
QLQ OES24 

 
 

Eating restrictions (QLQ OG25) 
Eating with others (QLQ OG25) 

     Fatigue  QLQ C30 
QLQ C36 

 
 

Fatigue-Inertia (POMS) 

     Mental Health  MOS SF20 
SF 36 

 
 

 

     Deglutition  QLQ OES24  Deglutition disturbances (DAUG 32) 
     Depression  HADS  Depression-dejection (POMS) 
     General health  SF 36 Health perceptions (MOS SF20) 
a ‘similar’ = one or more identical word. 
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activity, ability to walk certain distances, time spent in bed or a chair, and need for help with self-care74. 

Similar heterogeneity was found for PROs assessed with single items, for example ‘cough’ in one 

PROM assessed waking at night because of coughing67, whereas in another it was an assessment of 

coughing following eating69. While the two items assessed slightly different aspects of coughing they 

had the same name (‘cough’) and thus reporting would only refer to cough and not the actual issue 

being assessed within the item. 

 
Categorization into health domains 

All PROM individual items (n = 606) were categorized into 32 conceptual generic or symptom specific 

domains by the study authors (Table 4). Illustrative examples of this categorization process are provided 

for some of the generic health domains (Table 5). The most common assessed health domain 

(concept), that is, the health domain that most PROM items mapped to, was emotional function, 

assessed in 18 of the 21 PROMs. Other commonly assessed health domains were ‘pain/pain-related 

swallowing’ (assessed in 14 different PROMs), ‘physical activity/activities of daily life’ (in 13 PROMs) 

and ‘appetite/ eating/taste’ (in 12 PROMs). Uncommon domains were ‘spiritual issues’ (assessed in one 

PROM) and ‘dizziness/ dumping’ (assessed in two PROMs). Non-validated questions predominantly 

focused on eating and therefore were mapped onto the ‘appetite/eating/taste’ domain. A patient 

advocate checked the categorization of items into health domains and there were no difference of 

opinion.
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Table 4. Categorised PRO health domains and their assessment in existing PROMs.  
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Pain/pain-related swallowing   3 1 1 2 1 3 3 3   5 6 1 2 1   1   2   15 (35) 

                           Appetite/eating/taste            4 3  4 5 1 6 4 4   3 1 1 1 1         13 (38) 

                           Fatigue   1  1 2 1      1 2 1 3 3     15 4   11 (34) 

                           Dysphagia/swallowing saliva  1 4 1 1 2 1 4 4 4   2  1           11 (25) 

                           Regurgitation /vomiting  1   1 5 1 1 1 1   2  1 1 1         11 (16) 

                           Reflux/heartburn  1  6 1 2 1 1 1 1   1 1            10 (16) 

                           Nausea   1  1 1 1      1 1 1 1 1         9 (9) 

                           Belching/bloating/gas  1  1 4 3 1   1   1             7 (12) 

                           Diarrhoea/frequent bowel movements     5 2 1      1  1 1 1         7(12) 

                           Cough   1    1 1 1 1   1  1           7 (7) 

                           Choking   1   1 1      1             7 (7) 

                           Dry mouth   1          1 1            6 (6) 

                           Breathing   1          1 1 1 1 1         6 (6) 

                           Weight  1 1   1 1 1  1                6 (6) 

                           Communication/speech difficulties   2     1 1 1   1             5 (6) 

                           Eating - social impact  1 1     1 1 1                5 (5) 

                           Sexual function     1                6     4 (9) 

                           Constipation     1                     4 (4) 

                           
EQOL = Esophageal Quality of Life Questionnaire; FACT-E = Functional Assessment of Cancer Therapy - Esophageal; GERD-HRQL = Gastroesophageal Reflux Disease-Health Related 

Quality of Life; GIQLI = Gastrointestinal Quality of Life Index; HADS = Hospital Anxiety and Depression scale; HRQL = Health-related Quality of Life; LAGS = Life After Gastric Surgery index; 

MOS = Medical Outcomes Study; OES = Oesophageal; OG = Oesophagogastric; PAIS = Psychosocial Adjustment to Iillness Scale; POMS = Profile of Moods States; PNPC = Problems and 

Needs in Palliative Care; QLQ = Quality of Life Qquestionnaire; RCT = Randomised controlled trial; RSCL = Rotterdam Symptom Checklist; SF36 = Short form 36; WOCS = Worry of Cancer 

scale; ADLs = Activities of daily life 
a Adapted RSCL - de Boer study. 
b Adapted RCSL - van Knippenberg study.
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Table 4. Categorised PRO health domains and their assessment in existing PROMs (continued).   
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                           Disease specific                           

                           Hair loss        1  1    1 1           4 (4) 

                           Body image     1   1       1           4 (4) 

                           Dizziness/dumping      5 2        1           3 (8) 

                           
Generic                           

                           Emotional function  2 8  6  3 2  3 7  5 7 19 4 8  4 5 6 43 5 1

4 

 18 (151) 

                           Role physical/ADLs  2 2 1 2      8  8 8 9 3 4   3 4  5   13 (59) 

                           Physical function   2  3 1     2

5 

  3 4 4 6   5 1  9   11 (63) 

                           Social function  1 7  1          19 2 2   1 17  2   9 (52) 

                           Generic health   1  1           1 1   5 2  6   7 (17) 

                           Sleep   1  1  1       1 1 1 1         7 (7) 

                            Global QOL   1        1  4  1 1 2         6 (10) 

                            Cognition              1 3       7    5 (14) 

                            Role emotional   2            4      2  3   4 (11) 

                            Financial issues               5 1 1    1     4 (8) 

                            Spiritual issues               2           1 (2) 

EQOL = Esophageal Quality of Life Questionnaire; FACT-E = Functional Assessment of Cancer Therapy - Esophageal; GERD-HRQL = Gastroesophageal Reflux Disease-Health Related 

Quality of Life; GIQLI = Gastrointestinal Quality of Life Index; HADS = Hospital Anxiety and Depression scale; HRQL = Health-related Quality of Life; LAGS = Life After Gastric Surgery index; 

MOS = Medical Outcomes Study; OES = Oesophageal; OG = Oesophagogastric; PAIS = Psychosocial Adjustment to Iillness Scale; POMS = Profile of Moods States; PNPC = Problems and 

Needs in Palliative Care; QLQ = Quality of Life Qquestionnaire; RCT = Randomised controlled trial; RSCL = Rotterdam Symptom Checklist; SF36 = Short form 36; WOCS = Worry of Cancer 

scale; ADLs = Activities of daily life 
a Adapted RSCL - de Boer study. 
b Adapted RCSL - van Knippenberg study.
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Table 5. Selected categorized health domains and example PROM items mapped to these domains. 

Pro domain  Example items (origin PROM) 

   Emotional function  Did you feel tense? (QLQ-C30) 

     I feel sad (FACT-E) 

     How often in the past two weeks have you felt fearful of cancer recurrence? (EQOL) 

   Role physical/ADLs  Has your illness interfered with your ability to do your job? (PAIS) 

     If you take medicine, does this affect your daily life? (GERD-HRQL) 

     Does your health now limit you in bathing or dressing yourself? (SF 36) 

   Physical function  Because of your illness, how much physical strength have you lost? (GIQLI) 

     Did you have any trouble taking a long walk? (QLQ-C30) 

     I am forced to spend time in bed (FACT-E) 

   Social function  How limited have you been in the past two weeks visiting friends or relatives? (EQOL) 

     To what extent have your personal relations with people close to you worsened because of 
your illness? (GIQLI) 

     Are you still as interested in your leisure time activities and hobbies as you were prior to your 
illness? (PAIS) 

   Generic health  How often during the past two weeks have you felt unwell (GIQLI) 

     How would you rate your overall health during the past week? (QLQ-C30) 

     I seem to get sick a little easier than other people (SF 36) 

ADLs = Activities of daily life 

 
 

 
DISCUSSION 

This study comprehensively analysed PROs from studies in radical treatment for esophageal cancer. 

Some 116 scales and 32 single items were identified from 21 validated PROMs. As many as 94 

different verbatim names were used to describe PRO scales and single items and although many 

names were similar, content examination revealed component questions did not always address 

comparable issues. In-depth examination and categorisation of PROM contents concluded that together 

they addressed 32 different health domains demonstrating the vast overlap between PROMs. 

 Our findings show how evidence synthesis of esophageal cancer PROs may be hampered 

because of the range of PROMs used in trials and the multiple scales and single items within them, 

often with inconsistent and nontransparent terminology. Core outcome sets aim to reduce this problem 

by identifying and prioritising the important health domains to be measured in all studies. The 

development of core outcome sets in other clinical areas has been undertaken using a range of 

methods, in particular the approach to including PROs86-89. In rheumatoid arthritis, for example, the initial 

American College of Rheumatology (ACR) core set was developed by a committee of experts (16 

professionals in rheumatoid arthritis trials, health services research and biostatistics) who reviewed the 

literature on the validity of trial outcomes (for example, sensitivity to change or how well it 

predicted/correlated with a definite clinical change) and used a nominal group process to recommend 

and reach consensus on a list of core outcomes. The list was presented and finalised at a specialist 

international conference (OMERACT: Outcome Measures for Rheumatology in Clinical Trials) and 

contained both clinical and PROs, although patients were not involved in the consensus process. 

Outcomes were specific (for example, number of swollen joints) or more general domains (for example, 

functional status), with recommendations on how to measure the outcomes decided later86. Subsequent 

OMERACT conference discussions and workshops deliberately involved patients and led to the addition 



184 
 

of fatigue in the ACR core set87,90, and continued work using interviews with patients, identified further 

important PROs5. This led to the development of a ‘patient core set’ of disease-specific and global 

outcome domains solely derived from patient opinion to complement the professional ACR core set88. 

Our current study methodology ensures that the patient perspective and relevant PROs inform the 

development of a core set of outcome domains from an early stage, because it examines the content of 

validated PROMs which are developed with significant patient involvement. The identified PRO domains 

will be prioritised using a Delphi method to reach consensus on the important to include in the core 

outcome set, alongside clinical outcomes1, and is the focus of future work. Patients, surgeons and 

clinical nurse specialists will be surveyed to ensure the opinions of all key stakeholders are sought, a 

recommended approach by the COMET (Core Outcome Measures in Effectiveness Trials) initiative4. 

This study included a detailed systematic search to identify PROs measured in esophageal cancer 

studies and used rigourous methodology to identify health domains, however, it does have weaknesses. 

The categorisation of question items into health domains was performed by two experts and 

independently checked by other members of the research team, including a patient advocate, but it is 

possible that others may have categorised items differently. Inter-rater reliability statistics could have 

been recorded to describe agreement between the experts when categorising items. Future work 

therefore is needed to standardised and validate this method. In addition, presentation of the 

methodology to a greater number of patients or patient representatives could strengthen the robustness 

and reliability of the categorisation process. 

 

Conclusion 

In summary, this study demonstrates there is diversity in the PROMs selected to evaluate radical 

treatment for esophageal cancer. Within and between PROMs there is a lack of clarity between named 

scales and items and the underlying health domains being assessed meaning data synthesis is limited. 

A methodology for identifying important PRO health domains is proposed which can be used to inform 

the development of a core set of health domains. Following this it will be necessary to determine 

accurate and efficient ways to measure these core domains, drawing on items banks developed by 

initiatives such as PROMIS (Patient Reported Outcomes Measurement Information System) and 

COSMIN (Consensus-based Standards for the selection of health status Measurement Instruments)91,92. 
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Abstract 

 

Oncologists are increasingly aware that patient reported health-related quality of life outcomes (HRQL) 

provide valuable information about the (effects of the) cancer treatment, as perceived by the patient. In 

addition, most cancer patients want information about their cancer, treatment, and prognosis. To provide 

patients with robust HRQL information it is essential that oncologists use data obtained from clinical 

research. These 'evidence-based HRQL data' enable oncologists to support patients in making well-

informed choices that match their preferences. However, oncologists rarely use available evidence-based 

HRQL data to inform their patients. It is therefore likely that the information provided to most patients is 

primarely based on oncologists' clinical experience. In this brief communication, we advocate the 

development and implementation of four possible strategies to better support patients in obtaining and 

oncologists in providing evidence-based HRQL data. By developing: (1) a core set of topics, and (2) a 

(web-based) question prompt sheet, patients will not only be able to better prepare their consultation, but 

also become more empowered to discuss important topics. By also (3) collecting HRQL information from 

a nationwide cohort, and (4) developing an electronic support tool that provides an evidence-based 

summary in a clinically applicable format, we expect that oncologists are able to provide patients with 

HRQL information that is both personalized and evidence-based.   
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Key issues in communicating evidence-based HRQL information 

Oncologists (e.g., medical oncologist, surgeon, radiotherapist) are increasingly aware that patient 

reported health-related quality of life outcomes (HRQL) provide valuable information about the (effects of 

the) cancer treatment, as perceived by the patient1,2. In addition, most cancer patients want information 

about their cancer, treatment, and prognosis3. Their preferred source of information is the oncologist3. This 

need for information persists after treatment, and patients want to receive information on both clinical 

outcomes and HRQL1,3,4.  

 

To provide patients with robust HRQL information prior to, during, and after treatment, it is essential that 

oncologists use data obtained from clinical research, such as randomized controlled trials or prospective 

cohort studies. These 'evidence-based HRQL data' enable oncologists to inform (future) patients about 

the prevalence or course of symptoms following treatment, as perceived by a comparable group of 

patients. By using evidence-based HRQL data, oncologists may help patients to reduce uncertainty and 

to create realistic expectations about the future5. Furthermore, using evidence-based HRQL data may 

aid patients in coping with difficulties by anticipating symptoms and side effects5,6. Finally, by providing 

patients with evidence-based HRQL infomation, oncologists increase patient autonomy7 and support 

them in making well-informed choices that match their preferences7,8. 

 

However, there is evidence that oncologists rarely use available evidence-based HRQL data to inform their 

patients9. It is therefore likely that the information provided to most patients is based on oncologists' clinical 

experience. As a result, the information provided to patients may not necessarily be accurate or specific, 

and may differ across oncologists. Based on our findings in the field of esophageal cancer (surgery), we 

will highlight and discuss four possible 'strategies' that we believe will support patients in obtaining and 

oncologists in providing evidence-based HRQL information in clinical practice (Figure 1). We would like to 

emphasize that the forwarded strategies reach their maximal potential when combined, and are not 

exclusive to esophageal cancer (surgery). 

 
Supporting patients in obtaining evidence-based HRQL information 

 

Create a core set of topics to be addressed during the consultation 

A core set represents the minimum information that is to be disclosed by an oncologist. By creating 

such a list, all patients obtain the same 'baseline' information prior to or following a particular treatment. 

To be clinically feasible, the list would have to take into account both the patient perspective as well as 

that of the oncologist. Consensus on the final topics to be included in the core set is essential. One 

possible method to create a core set of topics is the Delphi method. By using the Delphi method one 

applies a structured and iterative process to collect information across locations and expertise10. 

Participants are anonymous and not able to interact directly with one another. This limits the influence of 

dominant panelists on the opinions of others. Consensus is encouraged by providing participants with 

individual and group feedback between rounds. In the end, the agreed upon list of topics may guide the 

provision of information during the consultation or can be used as a checklist if a systematic discussion 

of all topics is not feasible. Our work resulted in the development of two core sets - one to be used prior 
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to and one following esophageal cancer surgery11;12. The results not only confirmed patients’ high and 

persistent need of information but also showed that patients and healthcare professionals considered 

the discussion of HRQL topics to be essential.  

 

A (web-based) question prompt sheet to support patients’ information needs 

Consultations should ideally be tailored to the specific needs of the individual patient. Unfortunately, 

oncologists tend to underestimate patients' information needs13 and do not necessarily attribute the 

same level of importance as patients to some topics11. In addition, many patients experience barriers 

that prevent them from participating actively by asking questions14,15. As a result, information provision is 

rarely tailored to patients' needs16. To improve tailored information provision, one may provide patients 

with a (web-based) question prompt sheet17. By using a structured list of example questions, patients 

are encouraged to ask the questions they want to ask. We developed question prompt sheets for 

esophageal cancer patients. The results confirmed the importance of discussing HRQL topics both prior 

and following cancer treatment. However, due to the large number of questions marked (421 in total) 

and adressed (326 in total) during the consultation, and the perceived increase in consultation times, 

participating oncologists did not consider the question prompt sheet to be clinically feasible.  

Clearly, a question prompt sheet can only reach its full potential as a support tool if it is also endorsed 

by the oncologist18. Suggestions from oncologists to limit the maximum number of questions to be 

marked, or implement a hierarchy, were however not endorsed by patients. Hence, endorsement from 

oncologists may be more likely, if oncologists themselves receive support in providing evidence-based 

HRQL information.   

 

Supporting oncologists in providing evidence-based HRQL information 

 

Create a prospective nationwide cohort to provide robust and personalized HRQL information 

It is essential that the information provided to patients is derived from well-designed and well-conducted 

studies19. The gold standard is the randomized controlled trial (RCT). By pooling the results of several 

high-quality RCTs into meta-analysis, oncologists are able to provide robust HRQL information.  

However, even if designed, conducted, analyzed, and reported 'flawlessly', RCTs are difficult to 

combine if, for instance, the RCTs have used different questionnaires to measure HRQL. Such 

heterogeneity leads to a loss of valuable HRQL data. In addition, RCT data are difficult to generalize, as 

the patients included in the RCT may be different from the patient the oncologist sees during the 

consultation. Hence, to support oncologists in providing both robust and personalized HRQL 

information, we also need to create prospective nationwide cohort studies. Currently, nationwide 

databases for pancreatic, esophageal, and colorectal cancer are being developed in the Netherlands. 

For esophageal cancer there is 'SOurCE' (UVA 2014-7000) which is aimed at stimulating the provision 

of evidence based, personalized and tailored information provision to improve decision making after 

esophageal cancer diagnosis. By developing such databases and including all cancer patients 

nationwide, it will be possible to identify demographic and clinical that may influence changes in HRQL. 

In the end, this will enable the creation of specific patient profiles, and help clinicians communicate the 

individual change in HRQL.20 
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Create a web-based tool to summarize HRQL information 

Even if the HRQL information collected is sufficiently precise to inform a specific patient, oncologists 

may still experience difficulties in providing the information21. This is because evidence-based HRQL 

data are often difficult to translate (e.g., 'what does a score on the scale 'physical functioning' mean for 

the patient?') or interpret (e.g., 'what does a 21-point difference between treatment A and treatment B 

mean?). One method of increasing the use of HRQL data is to provide oncologists with an easily 

accessible and eletronic support tool. Not only should such a tool provide an evidence-based summary 

of important topics, but the information should also be presented in a format that is understandable to 

both patients and oncologists22,23, such as simple line graphs24,25. 

 

Epilogue 

Combined, the four above stated 'strategies' provide both patients and oncologists with powerful tools to 

better obtain and provide evidence-based HRQL information in clinical practice. By developing: (1) a core 

set of topics, and (2) a (web-based) question prompt sheet, patients will not only be able to better prepare 

their consultation, but also become more empowered to discuss important topics. By also (3) collecting 

HRQL information from a nationwide cohort, and (4) developing an electronic support tool that provides 

an evidence-based summary in a clinically applicable format, we expect that oncologists are able to 

provide patients with HRQL information that is both personalized and evidence-based.   
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Figure 1. Four potential strategies to support patients in obtaining and oncologists in providing evidence-based HRQL information.  
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Here, we present the main results of each study conducted. As stated in the introduction, this thesis has 

two main aims: to identify the information needs of esophageal cancer patients (Part I), and to 

investigate the health-related quality of life (HRQL) of esophageal cancer patients (Part II).  

 

PART 1 - Information needs of esophageal cancer patients 

In Chapter 2, we reported on the development of a core information set for the pre-surgery consultation. 

In this three-round Delphi study with consensus meetings, we recruited patients who had received 

esophageal cancer surgery in the past from Dutch (n=96) and UK hospitals (n=89). We also recruited 

an international sample of health-care professionals (here surgeons and specialist nurses; n=126). The 

Dutch and UK patients had similar demographic and clinical characteristics.  

 

Results obtained after the first round showed that patients and health-care professionals attribute 

importance to different topics prior to esophageal cancer surgery. For instance, patients wanted to be 

mainly informed about: 'cancer recurrence', 'survival', 'inoperability', 'risks related to co-morbidity', 'long-

term HRQL', 'recovery milestones after discharge', 'long-term general health', 'anastomotic stricture', 'in-

hospital recovery', and 'the hospital experience'. HCPs, however, considered it essential to inform  

patients about: 'anastomotic leak', 'in-hospital death', 'type of surgery', 'long-term general health', 

'inoperability', 'the hospital experience', 'respiratory complications', 're-operation', 'in-hospital recovery', 

and 'long-term HRQL'.  

 

These results clearly show that whilst patients consider it important to discuss cancer recurrence and 

survival, health-care professionals do so less. These results also show that whilst patients consider it 

important to be informed about long-term outcomes (e.g. information about survival, cancer recurrence) 

HCPs deem it more important to inform patients about the short-term clinical risks of surgery 

(anastomotic leakage, in-hospital mortality and inoperability). Despite these differences, both groups 

consider it important to discuss the long-term effect of esophageal cancer surgery on HRQL.  

 

By means of two stakeholder meetings we merged the two separate lists (from patients and health-care 

professionals) into a core information set that contained the following eight topics: 'expected in-hospital 

experiences and milestones to recovery (incl. length of stay & pain control)', 'chances of inoperability', 

'major complications (re-operation, leak, respiratory problems)', 'in-hospital mortality', 'expected 

recovery milestones after discharge and follow up', 'impact on eating & drinking in the long-term', 'long-

term overall quality of life data', and 'long-term survival'.  

 

The results of Chapter 2 are largely confirmed by the results of the Delphi study reported in Chapter 3. 

The aim of this Delphi study was to develop a core information set that can be used to guide the 

provision of information in consultations after surgery for esophageal cancer. In this two-round Delphi, 

we included 108 patients, who had received esophageal cancer surgery in the past, and 77 health-care 

professionals (here oncologists, nurses, and dieticians) from the Netherlands.  
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Similar to the findings in Chapter 2, we identified topics that only patients or health-care professionals 

considered important. For instance, whereas only patients considered 'vitamin deficiency' and 'feeding 

supplements' to be important, only health-care professionals attributed importance to discuss the 

'feeding tube', 'enteral nutrition', 'weight loss', 'physical pain' or 'discomfort and other care'.  

In addition, only after receiving feedback about the results of the first round did health-care 

professionals attribute importance to discussing 'life expectancy' and 'cancer recurrence' after 

esophageal cancer surgery. Following analyses of consensus and stability, we shortened the initial list 

of 49 topics into a final list of 23 topics considered important by either patients of health-care 

professionals.  

 

Based on the ratings provided by both stakeholder groups, we arranged topics further according to their 

level of importance: six topics were considered most important, 13 topics were considered very 

important, and 4 topics were considered import. The most important topics were: 'cancer 

removed/lymph nodes', 'information about the new esophagus', 'eating/drinking', 'surgery', 'alarming new 

complaints', and 'the recovery period'. Topics considered very important were: 'quality of life', 'tightening 

scar at tissue surgical joint', 'cancer recurrence', 'feeding tube', 'general health', 'physical functioning', 

'choking when swallowing', 'weight loss', 'life expectancy', 'sleeping problems', 'enteral nutrition', 

'dumping syndrome', and 'dysphagia'. Topics considered important were: 'follow-up', 'other care', 

'physical pain or discomfort', and 'feeding supplements'. Hence, topics related to prognosis are 

implemented in the final list because of the importance attributed to this topic by patients.  

 

To summarize, as indicated, both Chapter 2 and Chapter 3 clearly show that esophageal cancer 

patients want to receive information about their HRQL both prior to and following esophageal cancer 

surgery. The lists of important topics resulting from both Chapter 2 and Chapter 3 may guide the 

provision of information in consultations prior to and after surgery for esophageal cancer. 

 

In Chapter 4, we reported on a qualitative study investigating the information needs, type of information 

requested, and the barriers and facilitators of active participation during the initial follow-up consultation 

after esophageal cancer surgery. The 20 qualitative interviews confirmed patients' wish to be informed 

about HRQL after surgery. In addition, patients wanted to receive information about their prognosis and 

medical care. Patients’ questions often reflected a need to understand their symptoms or information on 

self-management.  

 

Despite their high need for information, patients reported various barriers that prevented them from 

putting topics on the consultation agenda (agenda barriers) or that hindered them to voice their needs 

during the consultation (communications barriers). Combined, these 20 patients mentioned 16 barriers 

which we categorized, according to the framework of Feldman-Stewart, into values such as not wanting 

to be a bothersome patient, beliefs such as a topic is not part of the surgeon’s task, skills/cognitive 

abilities such as remembering questions only afterwards, and miscellaneous such as unfriendly, 

ignoring, or hasty attitude of the surgeon.  
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These results show that patients experience a multitude of barriers that may prevent them from getting 

the information they want. Hence, it is important to support patients in discussing important topics. 

When asked about facilitating factors, patients’ indicated the characteristics of the surgeon such as the 

communication style, the interaction such as the available time or duration of the relationship, personal 

characteristics such as personality, experience with this type of conversation or belief's in patients right 

to have information, support of companions such as preparing questions or prompting questions during 

the consultation, and pre-consultation preparation such as making a note or searching the internet. 

When asked to voice their thoughts about potential facilitating interventions, most patients endorsed 

simple and personal preparatory interventions, such as a written question prompt sheet or a preparatory 

website. 

 

Chapters 2, 3, and 4, showed that many esophageal cancer patients wanted to discuss issues related 

to HRQL, yet might feel or be unable to do so because of the barriers experienced. Chapter 4 also 

showed that most patients endorsed a list of example questions, a Question Prompt Sheet (QPS), and a 

website to prepare their consultation.  

 

The development of a QPS to support patients in obtaining information about their quality of life after 

esophageal cancer surgery was the aim of Chapter 5. Compared to other existing question prompt 

sheets, this QPS has some unique features: (1) it is web-based, (2) it is linked to the surgeon by e-mail, 

(3) it has a focus on HRQL, and (4) the QPS is specifically designed to support follow-up consultations 

after esophageal cancer surgery. A prototype of the QPS was tested by eight patients who had already 

received surgery for esophageal cancer and attended their intial follow-up consultation. Testing of the 

QPS took place at their homes and comprised of three parts: using the QPS to create a list of questions, 

a questionnaire, and an interview. Patients were asked to constantly think aloud. The results obtained 

were used to modify the QPS. This modified version was then send to 40 other patients who, without 

outside help, used the QPS at home to create a list of questions, and answered a questionnaire. The 

results obtained were used to create a new version which was then implemented in daily clinical 

practice. In total, 21 patients used the QPS to prepare their initial follow-up consultation following 

surgery. We asked these patients about their experiences and most considered the QPS usable. 

Analyses of audio tapes furthermore showed that 326 of 421 marked example questions (77%) were 

addressed during the consultation, either by surgeon or by patient. Surgeons and patients initiated an 

almost equal amount of questions (156 vs 146). Although the surgeons (n=3) indicated in an interview 

that they considered the QPS to be both applicable and useful, they also stated that the current version 

of the QPS was not clinically feasible. To the surgeons the biggest problem was the experienced 

increase in consultation length (median = 20 minutes, interquartile range = 16 - 27,5 minutes). Hence, 

Chapter 5 shows that a web-based question prompt sheet is an usable and valuable support tool for 

esophageal cancer patients, but not considered clinically feasible yet by surgeons. 
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PART 2 – Health-related quality of life of esophageal cancer patients 

In Chapter 6, we combined the data from 15 randomized and non-randomized longitudinal studies into 

a meta-analysis to estimate the direction, magnitude, and duration of HRQL change after esophageal 

cancer surgery. Based on the results, we were able to show that esophageal cancer patients 

experience a clinically relevant and long-lasting deterioration in their HRQL after surgery. More 

specifically, they become fatigued, and have coughing problems, pain, dyspnea, reflux, and a dry 

mouth. These symptoms last approximately 12 months and may persist even longer in some patients. 

Patient's social functioning deteriorated for about 9 months. Due to heterogeneity, we could only 

estimate the direction, and not the magnitude or duration of HRQL change for many other important 

topics.  

 

Distinguishing between different types of treatment (open surgery, surgery combined with neo-adjuvant 

treatment, minimally invasive surgery) resulted in more homogenous estimates. As a result, we were 

able to estimate that after open surgery, the patients' global quality of life deteriorates, and patients 

experience more diarrhea and insomnia for at least one year. After combined therapy, they have a 

deteriorated role and physical functioning and experience more fatigue and pain, lasting for 

approximately one year. In addition, they experience a decrease in their global quality of life and social 

functioning for 9 months, and experience taste problems for about 6 months. All of the above stated 

findings were largely replicated by sensitivity analyses to estimate the influence of study design, HRQL 

questionnaire used, the imputation of missing data, and the influence of outliers.  

 

Despite these findings, we were not able to provide high-quality estimates for many HRQL outcomes 

and treatments evaluated. For instance, the data for minimally invasive surgery were insufficient (i.e., 

less than two studies) to provide estimates of HRQL change. Hence, for many HRQL outcomes and 

several treatment modalities, we are currently not able to provide evidence-based answers to patients’ 

questions about the duration of their symptoms and how these symptoms will affect their lives. 

 

Whereas the focus of Chapter 6 was on the changes in HRQL after surgery for esophageal cancer, we 

explored the level of distress of esophageal cancer prior to any treatment (curative or palliative) in 

Chapter 7. By implementing the Distress Thermometer in clinical practice, we were able to measure the 

level of distress of 187 esophageal cancer patients. In addition, we explored the type and amount of 

problems experienced by these patients prior to their treatment. Furthermore, we also asked them to 

indicate if they did, did not, or maybe did want to be referred to a professional to discuss their level of 

distress and problems.  

 

To assess the clinical relevance of the Distress Thermometer and Problem List we developed several 

models to predict patients’ elevated distress and wish for referral. In addition, we explored the extent to 

which the level of distress and problems were predictive of patients' overall survival. To develop these 

models we used the LASSO method (“Least Absolute Selection and Shrinkage Operator”). Our results 

show that the majority of esophageal cancer patients experience elevated levels of distress and a large 
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amount of physical and emotional problems. For instance, many patients indicate that, prior to 

treatment, they feel tense, anxious and depressed. In addition, they experience a loss of emotional 

control. Nonetheless, many patients do not wish to be referred.  

 

We were able to show that it is important to obtain information on gender, the total number of practical, 

emotional, and physical problems, pain, and fatigue to predict which patients’ experience elevated 

distress levels. To predict wish for referral, it is important to collect data on age, the total number of 

emotional problems, the level of distress, and fear. However, this model only explained a small portion 

of the variance in patients’ wish for referral, and its discriminative ability was reasonable at best.  

In the model developed to predict patients' overall survival, the level of distress added some prognostic 

information alongside established clinical variables such as treatment (curative, palliative). 

 

Hence, oncologists need to be made aware that many esophageal cancer patients experience an 

elevated distress level and several problems prior to treatment for which they do not seek additional 

help on their own. Predicting patients’ wish for referral is difficult at best. 

 

Both Chapter 6 and Chapter 7 show that the diagnosis and potentially curative treatment of 

esophageal cancer patients is accompanied by a myriad of physical and emotional problems that get 

worse after surgery. Given this decline in HRQL, and the generally poor prognosis after surgery, it is 

essential to inform patients about these prospects. However, accurate and detailed information can only 

be provided by the results of well-designed and well-conducted studies that are similar in design.  

 

Therefore, in Chapter 8, we conducted a systematic review to assess the quality of studies evaluating 

HRQL after esophageal cancer. To assess the quality of these studies we used the 'Risk of Bias' 

checklist to assess the robustness of the study design used. We used the 'Minimum Standard Checklist 

for Evaluating HRQL Outcomes' to assess the quality of reporting.  

 

In the end, we identified 62 studies evaluating the HRQL of esophageal cancer patients after treatment. 

Of the 62 studies identified, four were randomized controlled trials (RCTs). The majoirty of studies were 

either cross-sectional or non-randomized longitudinal studies. Overall, the risk of bias was high. Four 

out of 62 studies (6%) were considered free from risk of bias.  

 

The quality of reporting was also considered inadequate. Most studies did not report an a priori 

hypothesis, reasons for missing data, or the clinical relevance of their findings. As a result, reporting 

was considered to be of high-quality in only 26 out of 62 studies (42%). When both crietria where 

combined, we identified three studies (<5%) that were capable of providing high-quality results. Hence, 

this study shows  that the majority of studies conducted in the past 20 years are not able to provide 

robust results to clinical practice.  

 

Chapter 8 showed that the majority of studies were of limited quality and therefore not suitable to inform 

clinical practice when used individually. Furthermore, we revealed that studies differed substantially in 
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the type of questionnaires applied, time-points assessed, and treatments evaluated. Because of this 

heterogeneity, aggregation of the results of individual studies would result in a substantial loss of 

valuable HRQL information, which is what happened when we conducted the meta-analysis described 

in Chapter 6.  

 

We therefore explored in Chapter 9 the extent to which the used HRQL questionnaires were differend. 

The overarching goal of this chapter was to develop a method to create a core set of information. By 

systematically searching the literature, we tried to identify all studies that evaluated HRQL after 

esophageal cancer surgery. For each identified questionnaires we extracted the individual scales and 

items included. This was done by two experts in the field of HRQL (one surgeon and one psychologist). 

Their results were cross-checked by two other researchers in the field of HRQL, and by one patient.  

 

Our search resulted in 55 studies measuring HRQL after surgery for esophageal cancer. In total, we 

identified 21 validated questionnaires containing a total of 116 scales and 32 single items, with a total of 

94 different verbatim names to describe HRQL scales and single items. Although many names were 

similar, the questionnaires did not always address comparable issues. For example, ‘physical function’ 

in one questionnaire consisted of seven items relating to tiredness/fatigue, feeling unwell, waking up at 

night, changes in appearance, physical strength, endurance and feeling unfit. This was quite different 

compared to ‘physical function’ in another questionnaire which consisted of five items that referred to 

strenuous activity, ability to walk certain distances, time spent in bed or a chair, and need for help with 

self-care. Grouping of the individual scales and items by revealed that the 21 questionnaires addressed 

a total of 32 different health domains. Hence, combining data from different HRQL questionnaires is 

difficult if not impossible and will lead to a substantial loss in valuable HRQL information.  

 

In summary, these chapters show that the average esophageal cancer patient will experience a long-

lasting deterioration in their HRQL after surgery (Chapter 6). In addition, esophageal cancer patients 

experience elevated distress and many physical and emotional problems prior to treatment (Chapter 7). 

However, even after 20 years or research, it remains difficult to provide esophageal cancer patients with 

robust HRQL information. This finding is due to both poor study methodology and poor study reporting 

of studies evaluating HRQL after esophageal cancer treatment (Chapter 8), as well as due to the 

inherent differences of the questionnaires used to measure HRQL (Chapter 9). 

 
To better support patients in obtaining and oncologists in providing evidence-based HRQL data, we 

proposed four possible strategies in Chapter 10. By developing: (1) a core set of topics, and (2) a (web-

based) question prompt sheet, patients will not only be able to better prepare their consultation, but also 

become more empowered to discuss important topics. By also (3) collecting HRQL information from a 

nationwide cohort that (4) provides a (web-based) evidence-based summary, we expect that oncologists 

are able to provide patients with HRQL information that is both personalized and evidence-based.   

 

 

 

 



208 
 

 

Key messages 

 Prior to esophageal cancer surgery, patients and health-care professionals (oncologists and nurses) 

find it important to discuss expected in-hospital experiences and milestones to recovery, chances of 

inoperability, major complications, in-hospital mortality, expected recovery milestones after 

discharge & follow up, impact on eating & drinking in the long-term, long-term overall quality of life, 

and long-term survival. (Chapter 2). 

 Following esophageal cancer surgery, patients and health-care professionals (oncologists, nurses, 

dieticians) consider it most important to discuss cancer removed/lymph nodes, information about 

the new esophagus, eating/drinking, surgery, and alarming new complaints (Chapter 3). 

 After esophageal cancer surgery, patients have a high need for information regarding their health-

related quality of life (HRQL), prognosis, and medical care, and want to receive explicit and detailed 

information about the cause, course, and self-management of experienced symptoms (Chapter 4). 

 Prior to and during follow-up consultations, patients have several beliefs and values that prevent 

them from putting their information needs on the consultation agenda (agenda barriers) or 

expressing them during the consultation (communication barriers) (Chapter 4). 

 Esophageal cancer patients find a web-based question prompt sheet a list of example questions, 

usable and useful to prepare their initial follow-up consultation (Chapter 5). 

 Surgeons do not consider a web-based question prompt sheet to be clinically feasible due to the 

perceived increase in consultation time given from the large number of questions marked on the 

question prompt sheet (Chapter 5). 

 After esophageal cancer surgery, the average patient experiences a clinically relevant and long-

lasting deterioration in HRQL (Chapter 6). 

 Prior to esophageal cancer treatment, most patients experience an elevated level of distress, report 

physical and emotional problems, yet do not have an explicit wish for referral (Chapter 7). 

 For many HRQL outcomes and treatments evaluated, oncologists are currently not able to provide 

high-quality information to patients due to poor study methodology and poor outcome reporting 

(Chapter 8), and a high amount of heterogeneity as a result of using different questionnaires 

(Chapter 9). 

 Possible strategies to better support patients in obtaining evidence-based HRQL information are the 

development of a core set of topics and a web-based question prompt sheet (Chapter 10). 

 Possible strategies to better support oncologists in providing evidence-based HRQL data is to 

collect HRQL data from a nationwide nationwide cohort, and develop an electronic support tool that 

provides an evidence-based summary in a clinically applicable format (Chapter 10) . 
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In dit hoofdstuk worden de belangrijkste resultaten gepresenteerd van de afzonderlijke studies. Zoals in 

de introductie werd vermeld heeft dit proefschrift twee hoofddoelen: het identificeren van de 

informatiebehoefte van slokdarmkankerpatiënten (Deel 1) en het onderzoeken van de kwaliteit van 

leven van slokdarmkankerpatiënten (Deel 2). 

 

DEEL 1 - Informatiebehoefte van slokdarmkankerpatiënten 

In Hoofdstuk 2 berichtten wij over de ontwikkeling van een 'lijst met kerninformatie' die gebruikt kan 

worden in het preoperatieve overleg met de oncoloog. Aan deze drie-ronden Delphi met 

consensusbijeenkomsten namen patiënten deel die waren geopereerd voor slokdarmkanker in 

Nederlandse (96 patiënten) of in Britse ziekenhuizen (126 patiënten). Daarnaast participeerde een 

internationale steekproef van 126 zorgverleners (chirurgen en verpleegkundig specialisten). De 

Nederlandse en Britse patiënten vertoonden overeenkomstige demografische en klinische kenmerken.  

 

De resultaten verkregen uit de eerste ronde lieten zien dat patiënten en zorgverleners belang hechten 

aan verschillende onderwerpen voorafgaand aan de operatie voor slokdarmkanker. Zo wilden patiënten 

vooral op de hoogte zijn over: 'de kans dat de kanker terugkeert', 'overleving', 'de kans dat de kanker 

inoperabel is', 'risico's gerelateerd aan comorbiditeit', 'langdurige kwaliteit van leven', 'mijlpalen in 

termen van herstel na ontslag', 'algehele gezondheid op de lange termijn', 'vernauwing van de nieuw 

aangelegde naad als gevolg van littekenweefsel', 'het ziekenhuisherstel' en 'de ziekenhuiservaring'.  

 

Zorgverleners vonden het echter essentieel dat patiënten worden geïnformeerd over: 'lekkage van de 

anostomose', 'ziekenhuissterfte', 'type operatie', 'algehele gezondheid op de lange termijn', 'de kans dat 

de kanker inoperabel is', 'ziekenhuiservaring', 'ademhalingsproblemen', 'kans op opnieuw opereren', 

'ziekenhuisherstel' en 'langdurige kwaliteit van leven'.  

 

Deze resultaten tonen aan dat hoewel patiënten het belangrijk vinden om te praten over de uitkomsten 

op de lange termijn (bijvoorbeeld over de overleving of de kans dat de kanker terugkomt), vinden 

zorgverleners het belangrijker om patient te informeren over de gevolgen van de operatie op korte 

termijn (bijvoorbeeld over lekkage van de anastomose, ziekenhuissterfte en de kans dat kanker 

inoperabel is). Ondanks deze verschillen vinden beide groepen het belangrijk om te praten over de 

lange termijn gevolgen van de operatie op kwaliteit van leven.  

 

Doormiddel van twee bijeenkomsten met belanghebbenden werden de twee aparte lijsten (afkomstig 

van patiënten en zorgverleners) samengevoegd tot één enkele lijst met kern informatie die de volgende 

8 onderwerpen bevat: 'de verwachte ziekenhuis ervaring en mijlpalen omtrent herstel (inclusief 

verblijfsduur & pijnbestrijding)', 'de kans dat de kanker inoperabel is', 'grote complicaties (kans op 

opnieuw opereren, lek, ademhalingsproblemen)', 'ziekenhuissterfte', 'verwachte mijlpalen in termen van 

herstel na ontslag uit ziekenhuis en het vervolgtraject', 'langdurige impact op eten en drinken', 

'langdurige kwaliteit van leven' en 'overleving op de lange termijn'.  
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De bevindingen in Hoofdstuk 2 worden grotendeels bevestigd door de resultaten van de Delphi studie 

beschreven in Hoofdstuk 3. Het doel van deze Delphi was een lijst met kerninformatie te vervaardigen 

ten dienste van de informatievoorziening in consulten ná een operatie voor slokdarmkanker. Voor deze 

twee-ronden Delphi werden 108 Nederlandse patiënten geworven na hun operatie voor slokdarmkanker 

en 77 zorgverleners (hier chirurgen, diëtisten en verpleegkundigen). 

 

Vergelijkbaar met de bevindingen in Hoofdstuk 2 identificeerden wij ook nu onderwerpen die alleen 

door patiënten of alleen door zorgverleners als belangrijk werden beschouwd. Bijvoorbeeld, alleen 

patiënten vonden het belangrijk om 'vitaminetekort' en 'voedingssupplementen' te bespreken, terwijl 

alleen zorgverleners het belangrijk vonden te praten over 'de sonde', 'sondevoeding', 'gewichtsverlies', 

'pijn' en 'overige/aanvullende zorg'. 

 

Bovendien kenden zorgverleners pas na het ontvangen van feedback over de resultaten van de eerste 

ronde belang toe aan het bespreken van 'de levensverwachting' en 'de kans dat de kanker terugkeert' 

na operatie voor slokdarmkanker. Op basis van analyses voor het schatten van de mate van consensus 

en stabiliteit hebben wij de originele lijst van 49 onderwerpen ingekort tot een uiteindelijke lijst van 23 

onderwerpen die door patiënten of door zorgverleners belangrijk werden geacht. 

 

Op basis van de scores van beide groepen werden de onderwerpen vervolgens gerangschikt op mate 

van belang: zes onderwerpen werden als meest belangrijk geacht, 13 onderwerpen als zeer belangrijk 

en 4 onderwerpen als belangrijk. Onderwerpen die als meest belangrijk werden geacht waren: 'of de 

kanker geheel verwijderd is en of er uitzaaiingen in de lymfeklieren zijn', 'uitleg over de buismaag', 'eten 

en drinken', 'hoe de operatie is verlopen', 'alarmerende klachten' en 'de herstelperiode'. 

 

Onderwerpen die als zeer belangrijk werden beschouwd waren: 'kwaliteit van leven', 'het ontstaan van 

slikproblemen als gevolg van een vernauwing van de nieuw aangelegde naad door littekenweefsel', 'de 

kans dat de kanker terugkomt', 'sonde', 'algehele gezondheid', lichamelijke mogelijkheden', 'verslikken 

tijdens het eten en drinken', 'gewichtsverlies', 'levensverwachting na de operatie', 'slaapproblemen', 

'sondevoeding', 'dumpingsyndroom' en 'dysfagie'. Onderwerpen die als belangrijk werden geacht waren: 

'nacontroles', 'overige zorg', 'lichamelijke pijn of ongemak' en 'voedingssupplementen. Concluderend, 

onderwerpen gerelateerd aan de prognose zijn met name in de uiteindelijke lijst met kerninformatie 

opgenomen door het belang dat patiënten hieraan hechten. 

 

Samenvattend laten zowel Hoofdstuk 2 als Hoofdstuk 3 zien dat slokdarmkankerpatiënten 

geïnformeerd willen worden over hun te verwachten kwaliteit van leven, zowel voorafgaand als na de 

operatie. De ontwikkelde lijsten met kerninformatie die voortkomen uit Hoofdstuk 2 en Hoofdstuk 3 

kunnen zorgverleners behulpzaam zijn bij de keuze welke onderwerpen aan bod te laten komen tijdens 

de consulten.  

 

In Hoofdstuk 4 deden we verslag van een kwalitatieve studie naar de informatiebehoefte van 

slokdarmkankerpatiënten in het eerste consult na de operatie, het soort informatie dat door hen wordt 
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gevraagd tijdens consulten en wat hen helpt dan wel belemmerd actief te participeren tijdens consulten. 

De 20 kwalitatieve interviews bevestigden de eerdere bevindingen dat patiënten geïnformeerd willen 

worden over hun kwaliteit van leven na operatie voor slokdarmkanker. Bovendien wilden patiënten 

informatie ontvangen over hun prognose en hun medische zorg. De door hen gestelde vragen 

weerspiegelden hun behoefte om symptomen te begrijpen of informatie te verkrijgen over hoe met die 

symptomen om te gaan.  

 

Ondanks de grote behoefte aan informatie wezen patiënten verschillende barrières aan die hen 

belemmerden om onderwerpen op de agenda te plaatsen (agenda barrières) of om de onderwerpen 

kenbaar te maken tijdens het consult (communicatie barrières). Gezamenlijk noemden deze 20 

patiënten 16 barrières die wij, op basis van een door Feldman Stewart aangereikt kader, indeelden in 

waarden (zoals geen lastige patiënt willen zijn), overtuigingen (zoals de overtuiging dat een specifiek 

onderwerp niet tot de taak van de chirurg behoort), vermogens/cognitieve vaardigheden (zoals het 

vermogen om achteraf te onthouden wat is besproken) en overige onderwerpen (zoals de 

onvriendelijke, negerende of overhaaste houding van de chirurg).  

 

Deze resultaten laten zien dat patiënten een veelvoud aan barrières ervaren die hen ervan kunnen 

weerhouden om die informatie te krijgen die men wil hebben. Het is dus van belang om patiënten te 

ondersteunen in het bespreken van belangrijke onderwerpen. Desgevraagd noemen patiënten de 

volgende ondersteunende factoren: kenmerken van de chirurg zoals diens communicatieve stijl, 

kenmerken van de interactie zoals de beschikbare tijd of duur van de relatie, persoonlijke kenmerken 

van de chirurg zoals diens persoonlijkheid, ervaring met dit soort gesprekken of de overtuiging dat 

patiënten recht hebben op informatie, en ondersteuning door derden zoals het gezamenlijk 

voorbereiden van vragen of aankaarten van vragen tijdens het consult. Wanneer gevraagd naar hun 

mening over verschillende bestaande hulpmiddelen ter ondersteuning van het consult gaven de meeste 

patiënten de voorkeur aan simpele en persoonlijke hulpmiddelen zoals een lijst met voorbeeldvragen of 

een website ter voorbereiding van het consult.  

 

De Hoofdstukken 2, 3 en 4 lieten zien dat veel slokdarmkankerpatiënten kwesties met betrekking tot 

kwaliteit van leven willen bespreken, maar dat sommigen zich daar niet goed toe in staat achten 

vanwege ervaren barrières. Hoofdstuk 4 liet verder zien dat de meeste patiënten een lijst met 

voorbeeldvragen, een zogenaamde Question Prompt Sheet (QPS), en een website wel zagen zitten als 

hulpmiddellen om hun consult voor te bereiden.  

 

Het ontwikkelen van een QPS om patiënten te ondersteunen bij het verkrijgen van de door hen 

gewenste informatie over kwaliteit van leven na de operatie voor slokdarmkanker was het doel van 

Hoofdstuk 5. In vergelijking met al bestaande QPS heeft deze QPS de volgende unieke kenmerken: 

(1) het is een webtoepassing, (2) de QPS staat in contact met de chirurg door middel van e-mail, (3) de 

focus ligt op kwaliteit van leven, en (4) de QPS is specifiek ontworpen voor het ondersteunen van 

vervolggesprekken ná operatie voor slokdarmkanker. 
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Een prototype van ‘Mijn Vragenhulp’ werd getest bij acht patiënten die al waren geopereerd voor 

slokdarmkanker en hun eerste vervolggesprek al hadden gehad. Het testen vond bij de patiënten thuis 

plaats en bestond uit drie onderdelen: het gebruiken van de QPS om een lijst met vragen te maken, het 

invullen van een vragenlijst en een interview. Patiënten werden gevraagd om te allen tijde hardop te 

denken. De verkregen resultaten werden gebruikt om de QPS aan te passen. Deze aangepaste versie 

werd vervolgens per mail naar 40 andere patiënten gestuurd die thuis, zonder hulp van buitenaf, ‘Mijn 

Vragenhulp’ moesten gebruiken. De verkregen resultaten werden gebruikt om een nieuwe versie te 

maken die vervolgens werd geïmplementeerd in de dagelijkse klinische praktijk. In totaal gebruikten 21 

patiënten ‘Mijn Vragenhulp’ om hun eerste gesprek na hun operatie voor te bereiden en zij werden 

bevraagd over hun ervaringen met dit hulpmiddel. In het algemeen beschouwden de patiënten de lijst 

met voorbeeldvragen als bruikbaar. Analyses van de geluidsopnames van hun consulten laten zien dat 

326 van de 421 aangekruiste voorbeeldvragen (77%) werden aangekaart in het consult, hetzij door de 

chirurg hetzij door de patiënt. Chirurgen en patiënten initieerden ongeveer evenveel vragen (156 versus 

146).  

 

Hoewel ook de chirurgen (n=3) in een interview aangaven de lijst bruikbaar en nuttig te vinden, vonden 

zij ‘Mijn Vragenhulp’ nog ongeschikt voor toepassing in de klinische setting. Voor de chirurgen vormde 

de ervaren toename in de consultduur (mediaan = 20 minuten, interkwartielafstand = 16 - 27,5 minuten) 

het grootste probleem.  

 

Dientengevolge laat Hoofdstuk 5 zien dat een webtoepassing van een lijst met voorbeeldvragen een 

bruikbaar en nuttig ondersteuningsmiddel kan zijn voor slokdarmkankerpatiënten, maar dat de gevolgen 

voor de consultduur implementatie in de klinische praktijk belemmeren. 

 
 

DEEL 2 - Kwaliteit van leven van slokdarmkankerpatiënten  

In Hoofdstuk 6 combineerden wij de gegevens van 15 gerandomiseerde en niet-gerandomiseerde 

longitudinale studies in een meta-analyse om zo de richting, omvang en de duur van de verandering in 

kwaliteit van leven na operatie voor slokdarmkanker te schatten. Op basis van de resultaten konden wij 

aantonen dat slokdarmkankerpatiënten een klinisch relevante en langdurige verslechtering van hun 

kwaliteit van leven ervaren na operatie. Meer specifiek laten de bevindingen zien dat patiënten 

vermoeid raken, problemen hebben met hoesten, pijn hebben, kortademig zijn en terugkerend 

maagzuur en een droge mond hebben. Deze symptomen houden ongeveer 12 maanden aan en bij 

sommige patiënten zelfs langer. Het sociaal functioneren van de patiënt verslechtert gemiddeld voor 

een periode van 9 maanden. Vanwege de inherente verschillen tussen de studies konden wij voor veel 

domeinen van kwaliteit van leven alleen maar een schatting geven van de richting en niet van de 

hoogte of de duur van de verandering.  

 

Onderscheid tussen de verschillende vormen van behandeling (open chirurgie, chirurgie gecombineerd 

met neo-adjuvante behandeling, minimaal invasieve chirurgie) maakte meer homogene schattingen 

mogelijk. Hierdoor konden wij schatten dat na open chirurgie de globale levenskwaliteit van de patiënt 
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verslechtert en dat patiënten gedurende één jaar meer diarree en slapeloosheid ervaren. Na 

gecombineerde therapie ervaren patiënten ongeveer één jaar een verslechtert functioneren. Bovendien 

ervaren ze gedurende ongeveer 9 maanden een afname in hun algemene levenskwaliteit en sociaal 

functioneren. Smaakproblemen houden ongeveer 6 maanden aan. De hierboven vermelde bevindingen 

bleven grotendeels overeind na sensitiviteitsanalyses waarbij de invloed van studiedesign, de gebruikte 

vragenlijst, het schatten van ontbrekende gegevens en de invloed van uitschieters werd meegenomen.  

 

Voor veel uitkomsten van kwaliteit van leven en voor veel behandelopties waren wij echter niet in staat 

om kwalitatief hoogwaardige schattingen te geven. Zo waren er bijvoorbeeld onvoldoende gegevens 

(minder dan twee studies) om schattingen te kunnen geven van de verandering in kwaliteit van leven na 

minimaal invasieve chirurgie. Vandaar dat wij op dit moment voor veel uitkomsten van kwaliteit van 

leven en voor verschillende behandelmethoden niet in staat zijn om op evidentie gebaseerde 

antwoorden te geven op vragen van patiënten naar de duur van hun symptomen en hoe deze 

symptomen hun leven zullen beïnvloeden.  

 

Terwijl de focus van Hoofdstuk 6 lag op de verandering in kwaliteit van leven na operatie voor 

slokdarmkanker hebben we in Hoofdstuk 7 gekeken naar de mate van ervaren last voorafgaand aan 

de behandeling (curatief ofwel palliatief). Door het invoeren van de Lastmeter in de klinische praktijk 

hebben we bij 187 slokdarmkankerpatiënten de door hen ervaren last kunnen meten. Verder hebben we 

gekeken welke en hoeveel problemen deze patiënten ervaren vóór hun behandeling. Ook hebben we 

hen gevraagd om aan te geven of ze wel, niet, of misschien een doorverwijzing willen naar een 

professional om de mate van last en problemen te bespreken.  

 

Om de klinische relevantie van de Lastmeter te onderzoeken ontwikkelden wij verschillende modellen 

om te voorspellen welke factoren bijdragen aan een verhoogde last bij de patiënt met slokdarmkanker 

en de wens om naar een professional doorverwezen te worden. Verder verkenden we of de mate van 

last of specifieke problemen voorspellend zijn voor de overleving van deze patiënten. Daartoe 

gebruikten wij de LASSO methode (‘Least Absolute Shrinkage and Selection Operator’). De resultaten 

laten zien dat het merendeel van de slokdarmpatiënten een verhoogde mate van last en een groot 

aantal fysieke en emotionele problemen ervaart. Zo geven veel patiënten aan dat zij zich voorafgaand 

aan de behandeling gespannen, angstig en depressief voelen. Verder ervaart men een verlies van 

emotionele controle. Desondanks willen de meeste patiënten niet doorverwezen worden.  

 

Om te voorspellen welke patiënten wel of niet een verhoogde mate van last ervaren is het van belang 

om informatie te verzamelen over het geslacht van de patiënt, het totale aantal praktische, emotionele 

en lichamelijke ervaren problemen, pijn en vermoeidheid. Om de wens naar doorverwijzing te 

voorspellen, is het belangrijk om kennis te hebben van de leeftijd van de patiënt, diens totale aantal 

emotionele problemen en de mate van last en angst. Echter, dit model verklaarde slechts een klein deel 

van de waargenomen variatie in de wens van patiënten om doorverwezen te worden. Verder was het 

onderscheidend vermogen van dit model slechts redelijk. In een model ter voorspelling van de 

overleving van de patiënt voegde de mate van ervaren last een kleine hoeveelheid prognostische 
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informatie toe aan al gevestigde klinische variabelen zoals de aard van de behandeling (curatief, 

palliatief). 

 

Het is dus van belang om oncologen bewust te maken van het feit dat veel slokdarmkankerpatiënten 

een verhoogde last en een groot aantal problemen ervaren voorafgaand aan hun behandeling. De 

meeste patiënten hebben echter geen specifieke wens voor doorverwijzing en het valt moeilijk te 

voorspellen welke mensen wel of niet doorverwezen willen worden. 

 

Zowel Hoofdstuk 6 als Hoofdstuk 7 laten zien dat de diagnose en behandeling van slokdarmkanker 

gepaard gaan met talloze fysieke en emotionele problemen die erger worden na de operatie. Gezien de 

daling in kwaliteit van leven en de in het algemeen slechte prognose na operatie is het essentieel om 

patiënten te informeren over deze vooruitzichten. Echter, nauwkeurige en gedetailleerde informatie kan 

alleen worden verstrekt wanneer deze informatie is gebaseerd op goed ontworpen en goed 

uitgevoerde, gelijksoortige, studies.  

 

In Hoofdstuk 8 hebben wij door middel van een systematische literatuurstudie getracht om de kwaliteit 

van studies die de kwaliteit van leven van slokdarmkankerpatiënten na behandeling hebben gemeten in 

kaart te brengen. Daartoe hebben wij gebruik gemaakt van de 'Risk of Bias' (risico op onzuiverheid) 

controlelijst om te onderzoeken of de gebruikte studiemethode robuust is. De 'Minimum Standard 

Checklist for Evaluating HRQOL outcomes’ (minimale vragenlijst ter beoordeling van kwaliteit van leven 

uitkomsten) werd gebruikt om de kwaliteit van de rapportage te boordelen. 

 

Uiteindelijk identificeerden wij 62 studies die de kwaliteit van leven van slokdarmkankerpatiënten 

hebben gemeten na behandeling. Daarvan waren er slechts 4 gerandomiseerde gecontroleerde studies 

(RCTs). Het merendeel van de studies bestond uit cross-sectioneel of niet-gerandomiseerde 

prospectieve studies. Verder bleek dat bij de meeste studies het risico op onzuiverheden groot was. 

Vier van de 62 studies (6%) werden gezien als risicovrij.  

 

De kwaliteit van de rapportage liet ook te wensen over. Zo bleken de meeste studies geen a priori 

hypothese te vermelden, geen redenen te noemen voor het ontbreken van gegevens, en de klinische 

relevantie van hun resultaten niet te vermelden. Met als gevolg dat bij slechts 26 van de 62 studies 

(42%) de rapportage als kwalitatief hoogwaardig werd geacht. Wanneer beide criteria werden 

gecombineerd identificeerden we drie studies (<5%) die in staat zijn om kwalitatief hoogwaardige 

resultaten te bieden. Deze studie laat dus zien dat het merendeel van de studies die zijn uitgevoerd in 

de afgelopen 20 jaar niet in staat zijn om de klinische praktijk van robuuste informatie te voorzien.  

 

In Hoofdstuk 8 concluderen wij op basis van onze bevindingen dat het grootste gedeelte van het 

uitgevoerde onderzoek van beperkte kwaliteit is en dus niet geschikt om de klinische praktijk te 

informeren voor het informeren van individuele patiënten. Verder toonden wij aan dat studies onderling 

aanzienlijk verschillen in het soort vragenlijsten dat is toegepast, de tijdsmomenten waarop kwaliteit van 

leven werd gemeten en de behandelingen die werden geëvalueerd. Het gevolg van deze heterogeniteit 
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is dat wanneer de resultaten van de afzonderlijke studies worden gecombineerd dit zal leiden tot een 

aanzienlijk verlies van waardevolle informatie over kwaliteit van leven, wat ook is gebeurd toen we 

meta-analyse uitvoerden die staat beschreven in Hoofdstuk 6.  

 

In Hoofdstuk 9 hebben wij daarom verder gekeken in welke mate de gebruikte vragenlijsten om 

kwaliteit van leven te meten inderdaad van elkaar verschillen. Het uiteindelijke doel van dit hoofdstuk 

was het ontwikkelen van een methode om een 'lijst met kerninformatie' op te stellen. Door middel van 

een systematische literatuurstudie hebben alle artikelen trachten te vinden die kwaliteit van leven meten 

na operatie voor slokdarmkanker. Van elke geïdentificeerde vragenlijst werden de individuele schalen 

en items genoteerd. Dit werd gedaan door twee deskundigen op het gebied van kwaliteit van leven (een 

chirurg en een psycholoog). Hun bevindingen werden gecontroleerd door twee andere onderzoekers op 

het gebied van kwaliteit van leven en één patiënt. 

 

Onze zoektocht leverde 55 studies op die kwaliteit van leven hebben gemeten na operatie voor 

slokdarmkanker. In totaal werden 21 gevalideerde vragenlijsten gebruikt die tezamen 116 schalen en 32 

individuele items bevatten. Voor het omschrijven van de schalen en items werden 94 verschillende 

namen gebruikt. Hoewel vaak gelijksoortige namen werden gebruikt, bleken de vragenlijsten niet altijd 

hetzelfde te meten. Bijvoorbeeld, 'fysieke functie' bestond in één vragenlijst uit items over moe 

zijn/vermoeidheid, zich onwel voelen, wakker worden 's nachts, veranderingen in het uiterlijk, fysieke 

kracht, uithoudingsvermogen en ongeschikt voelen, terwijl 'fysieke functie' in een andere vragenlijst 

bestond uit items over inspannende activiteit, het vermogen om bepaalde afstanden te lopen, de tijd 

doorgebracht in bed of op een stoel en de behoefte aan hulp bij zelfzorg. Samenvoeging van individuele 

schalen en items liet zien dat de 21 vragenlijsten in totaal 32 verschillende gezondheidsgerelateerde 

domeinen meten. Het combineren van gegevens verkregen uit verschillende vragenlijsten wordt 

daardoor erg moeilijk en soms zelfs onmogelijk. 

 

Samengevat laten bovengenoemde hoofdstukken zien dat de gemiddelde slokdarmkankerpatiënt een 

langdurige afname zal ervaren in zijn of haar kwaliteit van leven na operatie (Hoofdstuk 6). Daarnaast 

ervaren veel slokdarmkankerpatiënten een hoge mate van last en fysieke en emotionele problemen 

voorafgaand aan de behandeling (Hoofdstuk 7). Echter, zelfs na 20 jaar onderzoek blijft het moeilijk 

om slokdarmkankerpatiënten te voorzien van betrouwbare informatie over hun kwaliteit van leven. Dit 

komt voort uit de beperkte methodologische kwaliteit van kwaliteit van leven studies, de onvolledige 

wijze waarop de resultaten worden gerapporteerd (Hoofdstuk 8) en de grote mate waarin de gebruikte 

vragenlijsten die kwaliteit van leven meten van elkaar verschillen (Hoofdstuk 9) 

 
To better support patients in obtaining and oncologists in providing evidence-based HRQL data, we 

proposed four possible strategies in Chapter 10. By developing: (1) a core set of topics, and (2) a (web-

based) question prompt sheet, patients will not only be able to better prepare their consultation, but also 

become more empowered to discuss important topics. By also (3) collecting HRQL information from a 

nationwide cohort that (4) provides a (web-based) evidence-based summary, we expect that oncologists 

are able to provide patients with HRQL information that is both personalized and evidence-based.   
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Kernboodschap 

 Patiënten en zorgverleners (oncologen en verpleegkundigen) vinden het belangrijk om 

voorafgaand aan de operatie voor slokdarmkanker de volgende onderwerpen te bespreken: de 

verwachte ziekenhuis ervaring en mijlpalen omtrent herstel (inclusief verblijfsduur & 

pijnbestrijding), kans dat de kanker inoperabel is, grote complicaties (kans op opnieuw opereren, 

lek, ademhalingsproblemen), ziekenhuissterfte, verwachte mijlpalen in termen van herstel na 

ontslag uit ziekenhuis en het vervolgtraject, langdurige impact op eten en drinken, langdurige 

kwaliteit van leven en overleving op de lange termijn. (Hoofdstuk 2). 

 Patiënten en zorgverleners (oncologen, verpleegkundigen, diëtisten) vinden het belangrijk om na 

de operatie voor slokdarmkanker de volgende onderwerpen te bespreken: of de kanker geheel 

verwijderd is en of er uitzaaiingen in de lymfeklieren zijn, uitleg over buismaag, eten en drinken, 

hoe de operatie is verlopen, alarmerende klachten en de herstelperiode (Hoofdstuk 3). 

 Na de operatie voor slokdarmkanker hebben patiënten grote behoefte aan informatie over hun 

kwaliteit van leven, de prognose en de medische zorg en willen ze expliciete en gedetailleerde 

informatie ontvangen over de oorzaak en de duur van ervaren symptomen, en wat ze er zelf aan 

kunnen doen (Hoofdstuk 4). 

 Voorafgaand aan en tijdens follow-up consulten houden patiënten er verscheidene overtuigingen 

op na en missen vaardigheden die hen vervolgens hinderen om hun informatiebehoefte op de 

agenda van het consult te plaatsen (agenda barrières) of deze kenbaar te maken tijdens het 

consult (communicatie barrières) (Hoofdstuk 4).  

 Slokdarmkankerpatiënten vinden de webtoepassing van een lijst met voorbeeldvragen bruikbaar 

en nuttig om hun eerste gesprek na operatie voor slokdarmkanker voor te bereiden (Hoofdstuk 5).   

 Chirurgen vinden implementatie van de webtoepassing van een lijst met voorbeeldvragen 

vooralsnog niet haalbaar als gevolg van de ervaren toename in de consultatieduur. (Hoofdstuk 5) 

 De gemiddelde slokdarmkankerpatiënt ervaart na operatie een klinisch relevante en langdurige 

afname in zijn of haar kwaliteit van leven (Hoofdstuk 6) 

 Voorafgaand aan de behandeling voor slokdarmkanker rapporteren de meeste patiënten een 

verhoogde last en fysieke en emotionele problemen, maar hebben geen expliciete wens voor 

doorverwijzing (Hoofdstuk 7) 

 Voor veel uitkomsten van kwaliteit van leven en voor veel behandelingen voor slokdarmkanker is 

het niet mogelijk dat oncologen op evidentie gebaseerde informatie verstrekken aan patiënten. Dit 

is het gevolg van de beperkte kwaliteit van zowel de studies zelf als de wijze waarop deze zijn 

gerapporteerd (Hoofdstuk 8) en van grote verschillen tussen de gebruikte vragenlijsten 

(Hoofdstuk 9).  

 Mogelijke strategieën om patienten beter te ondersteunen bij het verkrijgen van op evidentie 

gebaseerde informatie over kwaliteit van leven is de ontwikkeling van lijsten met kerninformatie en 

voorbeeldvragen (Hoofdstuk 10).  

 Mogelijke strategieën om oncologen beter te ondersteunen het verstrekken van op evidentie 

gebaseerde informatie over kwaliteit van leven is het verzamelen van informatie over kwaliteit van 

leven door middel van landelijke cohorten én het ontwikkelen van een elektronisch hulpmiddel die 

een op evidentie gebaseerde samenvatting geeft in een format dat klinisch toepasbaar is 

(Hoofdstuk 10). 
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Dankwoord  



220 
 

Beste Mirjam, bedankt voor alles! Ik heb jouw begeleiding als zeer fijn en waardevol ervaren. We 

hadden een ‘klik’ waardoor jij vaak precies wist wat ik nodig had en ik, in de meeste gevallen, precies 

wist wat jij verwachtte. Jij hebt mij geleerd om kritisch, zorgvuldig en aandachtig te zijn. Verder bood je 

mij de ruimte om (mezelf) te ontdekken. Hierdoor viel ik zo nu en dan goed op mijn gezicht. De mensen 

die mij goed kennen weten dat ik zo het beste leer. Daarnaast heb ik onze ‘persoonlijke’ gesprekken als 

zeer waardevol ervaren. Onderzoek doen kan soms erg lastig zijn, maar onderzoeker zijn vond ik vaker 

nog lastiger. Jij hebt mij enorm geholpen om zowel als onderzoeker als persoon te groeien. Ik kan je 

hier niet genoeg voor bedanken! 

 

Beste Ellen, jij kreeg de dagtaak om mij in het gareel te houden ;-). Ik wil jou hartelijk danken voor jouw 

onvoorwaardelijke inzet en zorg om mijn promotietraject zo soepel als mogelijk te laten verlopen. Jouw 

deur stond altijd open – volgens mij een essentiële voorwaarde voor een begeleider – en je was altijd 

bereid om tijd voor mij vrij te maken. Verder heb je mij enorm veel vrijheid gegeven zodat ik mezelf kon 

ontdekken. Ik heb dan ook nooit druk bij je gevoeld, maar wel heel veel vertrouwen. Een promovendus 

kan denk ik niet meer wensen, althans ik niet. Verder wil ik ook jou van harte bedanken voor je wijze 

raad. Net als Mirjam heb ik ook van jou heel veel mogen en kunnen leren op dat vlak.  

 

Beste Hanneke (de Haes), dank voor het overzien van het grotere geheel. Ik moet eerlijk bekennen dat 

ik in het begin wat angstig was dat ik te maken zou krijgen met een afdelingshoofd, wiens methoden en 

denkwijzen zo vastgeroest zijn dat alleen haar naderend pensioen ‘verlossing’ kan bieden. Mijn beeld 

van jou er niet meer naast kunnen zitten. Hanneke, jouw onverminderde scherpe blik en tomeloze inzet 

zijn waarachtig indrukwekkend. Daarnaast stond je altijd open voor nieuwe ideeën. Wat ik echter het 

meest leuke vond aan jou was de manier waarop jij een discussie naar een hoger niveau kon tillen – 

met één welgeplaatste opmerking en een paar pretoogjes.  

 

Beste Inge, als ik het heb over een scherpe blik kan en mag ik jou niet vergeten! Samenwerken met jou 

was soms leerzaam en beangstigend tegelijk. "Wat voor feedback zou Inge nu weer hebben?" dacht ik 

soms bij mezelf tijdens de voorbereiding van een overleg samen met jou en Ellen. Dit heeft er onbewust 

toe geleid dat ik een project pas als ‘af’ ben gaan zien als jij geen vragen meer had. Terwijl je dit leest 

denk je vast bij jezelf: “Ja maar, daar moet die helemaal niet zo zwaar aan tillen!” Complimenten 

ontvangen zijn niet je sterkste kant ☺. Onderzoek doen behoort daar wel bij. Inge, ga zo door en blijf 

vooral doen wat je doet – we gaan nog veel van je horen! 

 

Beste Mark, dank voor je klinische blik en jouw begeleiding in het 'klinisch kijken'. Ik moet eerlijk 

bekennen dat ik de ‘witte-jassen’ fascinerend vind. Voor een psycholoog die werkzaam is op een 

medische psychologie afdeling en samenwerkt met andere psychologen/onderzoekers was deze wereld 

soms best schrikken. Vooral in het begin kon ik mij enorm verbazen. Daar waar het op de medische 

psychologie afdeling rustig en gemoedelijk was (te merken aan de loopsnelheid), was het op de poli 

enorm druk en ‘to-the-point’. Er was gewoonweg geen tijd voor langdradigheid. Doelmatigheid was het 

sleutelwoord. Hoewel ik dit in het begin lastig vond (ik probeerde me altijd zo klein mogelijk te maken), 
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snapte ik na een tijd dat er veel te winnen als efficiëntie, focus, professionaliteit en 

teamspirit  gecombineerd worden. Ik bewonder de mentaliteit van de verpleegkundigen en artsen dan 

ook enorm. Door jouw begeleiding ben ik mijzelf veel vaker gaan afvragen wat de klinische waarde van 

een onderzoek is. Een onschatbare les. Dank hiervoor! Wat mij echter nog het meest is bijgebleven is 

de acht uur durende slokdarmoperatie die ik mocht bijwonen en het daadwerkelijk van dichtbij zien van 

de slokdarm met tumor. Datgene wat de meeste indruk maakte was niet de operatie zelf, maar hoe 

gemakkelijk jij de procedure verrichte. Schijn bedriegt.  

 

Uiteraard wil ik ook graag Petra, Jolande en Monique bedanken. Dank voor jullie ondersteuning, jullie 

bereidheid om mijn lastige en soms onnodige vragen te beantwoorden én dank dat jullie gewoon 

ALTIJD bereid waren om te helpen, waar en wanneer dat ook nodig mocht zijn!  

 

Dear Jane, it was a privilege collaborating with you. Your comments were especially helpful in the first 

year of my PhD, and during my first manuscript. To this day, I still apply the suggestions you gave me 

on writing the discussion, and how to best structure it. As a result, you have unknowingly helped me 

beat my overly active internal editor, and removed my fear of writing. 

 

Dear Rhiannon, it feels a lifetime ago since we first met at my first ISOQOL conference in Denver, 

Colorado, USA. You are so kind and easy-going and a great and bright person to work with. I hope that 

your plans on applying for a PhD work out and I wish you, your husband, and Carys all the best in the 

world. Now If you excuse me, I have to go to the loo ;-).    

 

Dear Fabio, my friend. Like I said to you before, to me, you are the perfect example of a young 

successful researcher who has come a long way. I want to sincerely thank you for offering me the 

opportunity to work on the PROMOTION project. I especially liked my stay in Rome and it was great 

meeting with Alessandro and Francesco. I hope to continue working with you for many years to come.  

 

Dear Bellinda & Alex, you are the best! Bellinda, I loved our small talk when you were still my next-door 

neighbor and when I moved to your room after you left I could sometimes imagine you sitting there, not 

being able to touch the ground with your feet ;-). I thank you and Alex wholeheartedly for taking care of 

me during my first big conference in Denver and for the great time we had in Budapest and Berlin. In 

addition, you inspired me to be an active member of ISOQOL and contribute back to an organization 

that has surely paved a lot of the stones on which we walk. Who would have guessed that years later, 

we would end up working for the same company. See you at our next TC.  

 

Beste Deborah, lieve roomie, dank voor je luisterend oor en je nuchtere houding. Het heeft mij vaak 

geholpen om zaken te relativeren en er anders tegenaan te kijken. Daarnaast ben ik enorm onder de 

indruk van jouw werkmentaliteit – enthousiast, geen stress en altijd positief. Meer dan eens diende jij als 

mijn voorbeeld. Wat jij ook besluit te gaan doen in de toekomst – elke werkgever mag blij zijn om jou te 

hebben. Ik wens jou, Tjits, en Finn het allerbeste!  
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Beste Dounya, lieve ex-roomie, ik hoor je soms nog steeds door de gang zingen, hoewel jij er al lang 

niet meer fladdert! Dounya, ik ken maar weinig mensen die altijd de tijd nemen om als luisterend oor te 

dienen, maar jij bent zo iemand. Mits er thee bij komt kijken! Een dergelijke instelling is zeldzaam, zeker 

in een omgeving waarin deadlines de norm zijn. Blijf zoals je bent! Met het verkrijgen van je KWF 

fellowship heb je laten zien dat dit niet ten koste hoeft te gaan van academisch succes. Ik heb daar 

enorm veel bewondering voor.  

 

Beste Neil, dank voor je steun, inzicht, en je bereidheid om een luisterend oor te zijn. Ik heb onze 

gesprekken als zeer nuttig, behulpzaam en verrijkend gezien. Je anekdotes zijn verder buitengewoon 

vermakelijk. Ik hoop je nog jaren, ook al is je pensioen naderend, te mogen tegenkomen tijdens 

congressen.  

 

Beste Willem, collega steak nasser!! Het closing dinner tijdens EACH in St. Andrews en het té grote 

steak eten tijdens ISOQOL Budapest zijn momenten die mij altijd bij zullen blijven. Ik heb enorme 

bewondering voor je stressbestendigheid en je vaardigheid om er altijd het beste van te maken. Ik wens 

jou en Adri het allerbeste en kijk weer uit naar onze volgende steak-holders meeting.   

 

Beste Eveline, wij zijn ons pas het laatste jaar nader gekomen en hebben aardig wat goede, diepe en 

leuke gesprekken gevoerd. Ik heb die gesprekken als zeer prettig ervaren en ben blij dat ik jou beter 

heb leren kennen. Jouw vermogen om toch door te zetten op een project, terwijl jouw hart er eigenlijk 

niet ligt, vind ik bewonderenswaardig. Ik wens je het beste in je verdere carrière en ben ervan overtuigd 

dat jij gaat vinden waar jij naar op zoek bent.   

 

Beste Marij / Kirsten, dank voor jullie gezelligheid, advies en dank voor jullie hulp bij mijn aanvraag voor 

een KWF fellowship. Ik verwacht nog veel van jullie te horen in de toekomst! 

 

Beste Frank, dank voor je ondersteuning bij het aanvragen van een KWF fellowship. Ik wens je het 

allerbeste in je queste om de alliantie AMC-VUmc op zijn minst op de afdeling Medische Psychologie te 

doen slagen.  

 

Beste Roy, dank voor jouw ondersteuning in het schrijven van de meta-analyse. Jouw kennis op dit 

gebied, jouw inzichten én jouw fijne begeleiding hebben ervoor gezorgd dat het gehele leerproces 

soepel verliep. Daarnaast vond ik het gewoon erg fijn om met jou samen te werken! 

 

Beste Maud, dank voor jouw hulp in het verzamelen van de QPS data. Jij was als onderzoeksassistente 

precies zoals ik had gehoopt dat je zou zijn: gedreven, assertief en niet bang om inzicht te tonen en 

vragen te stellen. Ik ben dan ook blij om te horen dat jouw inzet en toewijding hebben geleid tot een 

promotietraject.  

 

Beste Ewout, hartelijk dank voor je (statistische) ondersteuning in het doen van voorspellend 

onderzoek.  
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Beste Sabrina, dank voor jouw gezelligheid en gesprekken. Niet gedacht dat ik mijn laatste maanden 

nog zo'n leuk treinmaatje zou tegenkomen. Gelukkig spreken we elkaar nog van tijd tot tijd. Ik wens je 

het allerbeste voor de toekomst.  

 

Dear Nathalie, many thanks for your support on the Delphi manuscripts. Your work ethic is 

commendable and I believe you are starting to make a name for your self.  

 

Beste Suzanne en Sjoerd, dank voor jullie ondersteuning bij de dataverzameling voor de QPS studie. 

Sjoerd, jij ook nog hartelijk dank voor jouw hulp bij mijn aanvraag voor een KWF fellowship.  

 

Beste Floor, ik bewonder je kunnen om praktijk, onderwijs en onderzoek te combineren op het hoogste 

niveau. Ik wil je hartelijk danken voor je luisterend oor als ik wat te klagen had over mijn onderzoek. 

Verder dank dat je zo nu en dan ook lekker meedeed. Verder hebben we ook heel wat afgelachen – 

jouw lach is er sowieso een die mij telkens doet glimlachen als ik er aan denk. Dus ook nu.   

 

Beste Dorine, wat heb ik gelachen met jou tijdens overleg, etentjes en personeelsfeestjes. Dicht bij jou 

in de buurt zitten was altijd mijn topprioriteit en ik heb daar nooit spijt van gehad.  

 

Mellissa, many thanks for your help in the initial stages of drafting my fellowship for the Dutch Cancer 

Society.  

 

Beste Hans, hartelijk dank voor je digitale ondersteuning voor de Delphi studie. De samenverwerking 

verliep erg soepel en het eindresultaat was indrukwekkend. Ik heb genoten van ons gesprek in Utrecht.  

 

Beste Marleen, jij was de derde musketier tijdens het EACH closing dinner in St. Andrews. Wat heb ik 

met je gelachen! Verder ook erg leuk om gezamenlijk lid te zijn van de NVPO werkgroep 

wetenschappelijk onderzoek. Daarbij was je mijn maatje tijdens de aanvraag voor een KWF fellowship. 

Ik wens je het allerbeste toe voor de toekomst.  

 

Dear Katarina, thank you for being such a great ISOQOL co-chair and for helping me get started as c-

chair of the New Investigators SIG.  

 

Beste leden van de NVPO werkgroep, wat fijn dat ik deel kon uitmaken van die groep. Ik heb de 

bijeenkomsten als zeer leuk, leerzaam, en nuttig ervaren. Voor mijn gevoel gaat er niks boven het 

brainstormen met gelijkgestemden.  

 

Beste Marcel, Robert en Lucille, jullie hartelijk dank voor het ondersteunen van een junior docent. Jullie 

dragen het onderwijs in het AMC absoluut een warm hart toe. Dit heeft ertoe geleid dat het 

communicatieonderwijs een permanente plek heeft veroverd op het curriculum van de opleiding 
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geneeskunde. Het geven van onderwijs heeft mij enorm geholpen bij mijn eigen ontwikkeling, zowel op 

persoonlijk als professioneel vlak.  

 

Beste Marieke, ik vind/vond het erg leuk om met jou aan een meta-analyse te werken.  

 

Beste Justine en Leonie, dank voor de leuke gesprekken en ik wens jullie het beste met jullie 

promotietrajecten.  

 

Beste Kate, dank voor je hulp met de meta-analyse. Wat een werk was dat soms hé? Ik wens je het 

beste toe met je promotieproject,  

 

Beste Oda, ik wens je het allerbeste bij het afronde van je promotietraject.  

 

Beste Hanneke (van Laarhoven), hartelijk dank voor je steun bij mijn aanvraag voor een KWF 

fellowship.  

 

Beste Pythia, hartelijk dank dat ik ALTIJD bij jou terecht kon voor (statistiek) advies. Jij mag absoluut 

niet ontbreken bij het lijstje van mensen ‘met een scherpe blik’.   

 

Beste Arja en Mark, ik heb jullie samenwerking op de Delphi studie als zeer prettig ervaren. De 

efficiente manier waarop jullie dingen aanpakken is bewonderenswaardig.  

 

Beste Renske en Iris, erg leuk om met jullie samen te werken aan een meta-analyse omtrent spirituele 

interventies. Het was een compleet nieuw onderzoeksgebied voor mij en erg leuk om er eens in te 

snuffelen. 

 

Beste Jacobien, dank voor een goede tijd tijdens het ISOQOL congres in Budapest en in Miami. Ik heb 

erg genoten.   

 

Beste Maarten, hartelijk dank voor je hulp bij het Lastmeter project. Ik kon met name je flexibiliteit en 

goodwill om af te spreken of te bellen erg waarderen.  

 

Lieve schoonouders, veel dank voor jullie steun, raad, liefde en de regelmatige tripjes tussendoor! 

Verder veel dank dat jullie mij stimuleren om een ‘open houding’ te hebben en vooral veel ‘te proeven’. 

Toegegeven, voor deze omnomnomnivoor smaakt de wereld sindien een stuk anders én vooral een 

stuk beter ;-).  

 

Lieve opa, ik draag deze promotie op aan jou!!  Ik weet nog hoe bijzonder jij het vond dat je kleinzoon 

bij het AMC ging werken. Het was bijna alsof jij zojuist een nieuwe baan had. De medische wereld heeft 

je altijd gefascineerd, zo ook de dokters die daar deel van uit maken. Hoewel je er fysiek niet meer was 

om, zoals altijd, gefascineerd te luisteren naar mijn eerste dag heb ik vaak aan je moeten denken, in 
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goede en slechte tijden. Het was vooral in die slechte tijden dat ik een extra lange blik wierp op jouw 

foto en jouw stem hoorde die mij moed insprak. Jij hebt ons, je kleinkinderen, altijd gestimuleerd om een 

goede opleiding te volgen en je best te doen. Om niet jouw weg te volgen. Ik heb je advies gevolgd en 

ben je daar tot op de dag van vandaag enorm dankbaar voor. Dat ik daarbij jou onverzadigbare 

nieuwsgierigheid heb heeft mij ook geen windeieren gelegd.   

 

Lieve pap en mam, jullie hebben de afgelopen 4 jaar vanaf de zijlijn gevolgd. Jullie hebben mij zien 

pieken en zien vallen en vooral gezien dat ik het erg druk had. Ook denk ik dat als iemand jullie nou 

vroeg wat ik precies voor werk deed, jullie vaak geantwoord hebben met: “onderzoek in het Academisch 

Medisch Centrum in Amsterdam”. Zo weet ik nog hoe jij, pap, keer toen ik je mijn eerste publicatie liet 

zien. Het had er ook in het Chinees kunnen staan denk ik. Eigenlijk maakte het er ook niet uit wat er 

stond, war het over ging, trots waren jullie sowieso en dat heb ik enorm gevoeld. Dank dat jullie altijd 

een luisterend oor hadden en mij steunden waar dat nodig was. Het hielp mij altijd om de zaken weer 

eens in een realistisch perspectief te zien! 

 

Om de een of andere reden wordt de partner vaak het laatst genoemd in het dankwoord. Dat terwijl 

deze partner vaak de meeste lof krijgt. Ik wil dan ook geen ‘traditiebreker’ zijn, maar de uitspraak ‘last 

but not least’ past hier toch wel perfect. Lieve Marieke, woorden schieten te kort als ik ook maar probeer 

te verwoorden wat jij voor mij hebt betekend in deze laatste vier jaar. Diegenen die mij goed kennen 

weten dat dit een rariteit is – ik koop mijn woorden in bulk in! Marieke, je bent de enige die echt een blik 

achter de schermen heeft gehad en heeft gezien én ervaren wat promoveren voor mij heeft betekent. 

De hobbels die ik heb moeten overwinnen, de (teddy)beren die op mijn weg lagen, mijn twijfels, mijn 

angsten, mijn vreugden, mijn spanningen, noem maar op. Oh, en niet te vergeten dat ik er de heeele 

dag over bezig was. Wat een wervelwind moet dat soms geweest zijn. Je kwam hierdoor regelmatig op 

de tweede plaats, maar geklaagd heb je zelden, want je wist hoe belangrijk het voor me was. Hopelijk 

weet en voel jij ook dat jij belangrijker bent voor mij dan welk promotietraject dan ook. Lieverd, jij bent 

een ware verrijking van mijn leven en ik kan niet wachten op ons volgende avontuur wat dit ook moge 

zijn! Mi loby you!  

 

Ps. Wellicht een promotietraject iets voor jou? 
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