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Introduction 

Health-related quality of life (HRQOL) tools have 
an important place in clinical settings, providing vital 
information about the patient illness experience. Patient 
reported outcomes (PROs) are measures of HRQOL 
that can be quantified and used to guide therapeutic 
interventions, assess effectiveness of medical interventions 
and severity of disease (1-3). Optimizing the patient 
experience is a key part of health quality and therefore, is 
critical to delivering value-based cancer care. The PROs 
of esophageal surgery are also relevant (arguably, even 
more relevant) in benign disease as the benefit of surgery 
must outweigh the morbidity of the procedure, and most 
importantly, provide a significant improvement in baseline 

HRQOL (4).
Patient reported outcome measures (PROMs) have been 

used in prospective studies of comparative effectiveness 
research involving different treatments and outcomes, and 
can aid in guideline development for benign and malignant 
esophageal disease (1,2,5,6). There is also a described 
relationship between improved HRQOL scores and long-
term survival in cancer patients (7-9). Further, using PROs 
to develop better prognostic estimates can inform shared 
decision making and further accelerate patient-centered 
care. There are numerous generic and disease-specific 
PROMs suitable for use after esophageal surgery, each 
with their respective advantages, disadvantages and clinical 
applications. 

This paper will outline the available and commonly 
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used instruments for assessing patient HRQOL around 
esophageal diseases and surgery thereof. Insight into 
these instruments may help readers decide about the most 
appropriate use of specific PROMs in the lead-up to and 
after benign and malignant esophageal surgery. 

General principles 

The extent to which HRQOL instruments are effective and 
useful depends on several factors, the detailed description 
of which is beyond the scope of this review. However, it 
is important to understand the intended function of an 
instrument as well as its performance in certain key aspects 
such as validity, reliability and responsiveness. Generally 
speaking, HRQOL surveys are designed to function as 
predictive, discriminative, or evaluative instruments. 
Predictive instruments are used to classify individuals 
against an external criterion and are intended for diagnostic, 
prognostic or screening purposes.  Discriminative 
instruments are used to quantify differences between 
individuals. For example, a discriminative instrument 
may attempt to distinguish between patients who do and 
do not have gastroesophageal reflux disease (GERD); 
furthermore, such an instrument may also distinguish the 
severity of GERD between patients. Evaluative instruments 
are used to measure longitudinal change; for example, the 
instrument mentioned above may also have an evaluative 
component that can assess significant changes in HRQOL 
in one person over time and the effects of various types 
of treatments (10). While discriminative instruments are 
required only to be reliable, evaluative instruments must 
provide consistent measurements (i.e., reliability) and be 
sensitive to change (i.e., responsiveness) (11). A common 
method of assessing the reliability of an instrument is 
Cronbach’s alpha. It essentially represents the correlation 
between the elements of an instrument (i.e., the questions 
in the HRQOL survey) and the extent to which these 
elements are measuring similar constructs and are internally 
consistent. Cronbach’s alpha is expressed as a co-efficient 
between 0 and 1; in general, the closer the number is to 
1, the higher the correlation between constructs and thus 
the higher the reliability of the test. As a general rule of 
thumb, Cronbach’s alpha coefficients of 0.7 or greater 
are considered to be in the acceptable range of reliability 
although this rule of thumb should neither be perceived 
as proscriptive nor universally applicable. The Cronbach’s 
alpha values reported in this paper are derived from 
various studies examining the psychometric properties 

(i.e., reliability and validity) of the HRQOL instruments 
discussed. 

There are numerous generic and disease-specific 
HRQOL surveys for use in patients undergoing esophageal 
surgery for benign and malignant conditions. The validity 
of these instruments ultimately depends on whether 
they measure the correct aspect of HRQOL as well as 
their intended function as a predictive, discriminative, or 
evaluative instrument (12). 

Available instruments 

HRQOL tools that have been previously used in evaluating 
patients undergoing esophageal surgery for benign and 
malignant diseases can be broadly grouped into disease-
specific and generic tools (Tables 1,2). 

Disease-specific instruments
 

Many disease-specific PROMs have been developed for 
benign upper gastrointestinal and esophageal diseases, 
including GERD and Barrett’s esophagus (13-15). 

The Gastrointestinal Symptom Rating Scale (GSRS) 
is a symptom-specific instrument composed of 15 items 
clustered into the five symptoms of reflux, abdominal pain, 
indigestion, diarrhea, and constipation. While it was initially 
developed as a scale to measure symptoms in patients 
with irritable bowel syndrome and peptic ulcer disease, it 
has since been validated for use in patients with GERD 
and dyspepsia (16-18). The GSRS is reliable, with its five 
subscales having Cronbach’s alpha coefficients between 0.61 
and 0.83 (17). All five subscales of the GSRS is responsive, 
showing greater, statistically significant, improvements in 
symptom scores for treatment responders compared to non-
responders (17). The strengths of the GSRS include its ease 
of administration, speed (3–5-minute completion time) and 
its availability in multiple languages (19-24). 

T h e  G E R D - H e a l t h  R e l a t e d  Q u a l i t y  o f  L i f e 
questionnaire (GERD-HRQL) is another commonly 
used tool for evaluating patients with GERD undergoing  
surgery (25). It includes a 10-item disease-specific 
questionnaire addressing key symptoms, along with 
common side-effects of anti-reflux surgery. The GERD-
HRQL has excellent internal consistency and test-retest 
reliability, with its subscales having Cronbach’s alpha 
coefficients between 0.89 and 0.94 and an intra-class 
correlation coefficient of 0.93, respectively (14,26). While 
it has been shown to be sensitive to treatment effects (26),  
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Table 1 Commonly used patient-reported outcome instruments in esophageal surgery

Generic instruments

Gastro-Intestinal Quality of Life Index (GIQLI)

Rotterdam Symptom Checklist (RSCL) 

Short Form Health Survey (SF-36)

Patient Reported Outcomes Measurement Information System (PROMIS)

Disease-specific instruments

Reflux Disease Questionnaire (RDQ)

Reflux Symptom Index (RSI)

Gastrointestinal Symptom Rating Scale (GSRS)

GERD-Health Related Quality of Life questionnaire (GERD-HRQL)

Quality of Life questionnaire in Gastroesophageal Reflux (REFLUX-Qual)

REFLUX-Qual short form (RQS)

GERD Symptom Assessment Scale (GSAS)

Quality of Life in Reflux and Dyspepsia (QOLRAD)

Quality-of-Life Questionnaire for patients undergoing Anti-Reflux surgery (QOLARS)

European Organization for Research and Treatment of Cancer (EORTC)

Quality of Life Core Questionnaire (QLQ C-30)

QLQ Esophagus Module 18 (OES18)

Functional Assessment of Cancer Therapy (FACT) 

General (FACT-G)

Esophageal cancer specific module (FACT-E)

CONDUIT report card

the questionnaire is limited by its inability to assess disease 
effects on lifestyle as well as atypical respiratory and 
laryngeal symptoms of GERD (27). 

The Quality of Life questionnaire in Gastroesophageal 
Reflux (REFLUX-Qual) is a more GERD-specific 
questionnaire composed of 37 items within seven domains 
including daily activities, relationships, quality of life, 
mental health, worries, sleep, and appetite. The REFLUX-
Qual was initially developed as a tool to compare patient 
reported outcomes between medical and laparoscopic anti-
reflux procedures, as part of the REFLUX trial (28,29). 
The REFLUX-Qual short form (RQS) is derived from 
the REFLUX-Qual and consists of eight items quantifying 
GERD-specific quality of life. The RQS has excellent 
psychometric properties, is easy to complete and is reliable 
(α>0.8) (30). The RQS also has the added benefit of being 
quicker to complete; as with most survey instruments, 

shorter version which are quicker to complete allow for 
reduced survey fatigue and improved survey completion 
rates. 

The GERD Symptom Assessment Scale (GSAS) is a more 
comprehensive tool, composed of three separate scales that 
assess the burden of GERD on quality of life, the burden 
of symptoms, and the burden of treatment. It is one of the 
few tools assessing lifestyle changes, such as food avoidance, 
changes to activities of daily living and medications 
required to manage GERD (31). The GSAS has excellent 
internal consistency with Cronbach’s alpha coefficients 
of 0.87 and 0.83 for its symptom and treatment scales, 
respectively (31). As the burden scale is not a multi-item 
scale, its reliability was not be assessed in this manner (31).  
The symptom and treatment scales also demonstrated 
good test-retest reliability (coefficient of 0.91 and 0.79, 
respectively), however the burden scale was not as reliable 
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Table 2 Characteristics of commonly used HRQOL instruments

Instrument No. of questions Content tested Clinical application

SF-36 36 (8 scales) Physical and mental function Generic QOL 

RDQ 12 Physical symptoms GERD QOL

RSI 9 Physical symptoms Reflux QOL

GSRS 15 (5 subscales) Physical symptoms Gastrointestinal symptoms QOL

GERD-HRQL 10 Physical symptoms and wellbeing GERD QOL

REFLUX-Qual 37 (7 domains) Physical symptoms mental, emotional, and social wellbeing GERD QOL

RQS 8 Physical symptoms, mental, and emotional wellbeing GERD QOL

GSAS 21 (3 scales) Physical symptom, emotional wellbeing, and lifestyle GERD QOL

QOLRAD 25 (5 domains) Physical symptoms, emotional, and social wellbeing GERD QOL

QOLARS 50 Physical symptoms and emotional wellbeing Anti-reflux surgery QOL

QLQ C30 30 Physical and emotional wellbeing Generic cancer QOL

OES18 18 Physical symptoms Add-on to QLQ C30 for esophageal cancer

FACT-G 28 (4 domains) Physical, social, emotional, functional wellbeing Generic cancer QOL

FACT-E 17 Physical symptoms Add-on to FACT-G for esophageal cancer

SF-36, 36-Item Short Form Survey; RDQ, Reflux Disease Questionnaire; RSI, Reflux Symptom Index; GSRS, Gastrointestinal Symptom 
Rating Scale; GERD-HRQL, GERD-Health Related Quality of Life questionnaire; GERD, gastroesophageal reflux disease; REFLUX-Qual, 
Quality of Life questionnaire in Gastroesophageal Reflux; RQS, REFLUX-Qual short form; GSAS, GERD Symptom Assessment Scale; 
QOLRAD, Quality of Life in Reflux and Dyspepsia; QOLARS, Quality-of-Life Questionnaire for patients undergoing Anti-Reflux surgery; 
OES18, Esophagus Module 18; FACT-G, Functional Assessment of Cancer Therapy-General; FACT-E, Functional Assessment of Cancer 
Therapy Esophageal cancer specific module; HRQOL, health-related quality of life.

(coefficient of 0.62) (31). 
The Quality of Life in Reflux and Dyspepsia (QOLRAD) 

questionnaire is another disease specific tool with 25 items 
spanning the five areas of emotions, vitality, sleep, eating/
drinking, and physical/social functioning. The QOLRAD 
questionnaire is validated in various languages and is 
a commonly used PROM before and after esophageal 
surgery for benign disease (19-24,32,33). The QOLRAD 
questionnaire has excellent internal consistency (total 
Cronbach’s alpha coefficient of 0.97, when assessed as a 
single scale), with all five domains having Cronbach’s alpha 
coefficients between 0.89 and 0.94 (32). The Quality-of-
Life Questionnaire for patients undergoing Anti-Reflux 
surgery (QOLARS) was also designed to assess quality of 
life in patients before and after anti-reflux surgery. The 
questionnaire was created by combining the European 
Organization for the Research and Treatment of Cancer 
Quality of Life Questionnaire (EORTC QLQ C30), 
modified GERD-HRQL scale and Visick scores, and was 
expanded upon to include questions about the patient’s 
subjective beliefs about the efficacy of the operation 

and satisfaction. The QOLARS offers a comprehensive 
assessment of the impact of surgery on QOL, in addition 
to offering data in both the pre- and post-operative 
phases of care (34). When the GERD-specific items 
regarding complications and efficacy within the QOLARS 
questionnaire were assessed for reliability, the questionnaire 
demonstrated excellent internal consistency, with a 
Cronbach’s alpha coefficient of 0.95 (34).

The most common disease-specific PROMs for use in 
esophageal cancer include the EORTC and Functional 
Assessment of Cancer Therapy (FACT) Oncologic and 
Organ Specific Modules (5,6). 

The EORTC QLQ C30 modules consist of a generic 
Quality of Life Core Questionnaire (QLQ C30) as well as 
the disease-specific Esophagus Module 18 (OES18). The 
QLQ C30 is a core 30-item questionnaire with a focus on 
daily functioning, physical and psychological symptoms, as 
well as impact on life activities on a four-point Likert scale 
(1,2). As a widely used tool in different cancers, the internal 
consistency has been shown to be high with Cronbach’s 
alpha coefficients >0.70; however, cognitive-function 
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and role-related scores as well as nausea/vomiting were 
notable exceptions with lower reliability measures (35,36). 
The esophageal module (OES18) includes four general 
categories—dysphagia, eating, reflux, and pain. There are 
also six additional questions regarding swallowing, choking, 
dry mouth, taste, coughing and speech (1). The Cronbach’s 
alpha coefficient was found to be >0.70 for dysphagia and 
eating-related questions however, the reliability for reflux 
and pain symptom domains was lower (37). This limits 
the conclusions that can be drawn regarding the latter two 
symptoms.

Likewise, the Functional Assessment of Cancer Therapy-
General (FACT-G) is used to evaluate HRQOL in many 
cancers. It consists of 28 questions pertaining to physical 
well-being, functional well-being, social/family wellbeing, 
and emotional well-being using a five-point Likert scale (1).  
This scale was developed and validated in patients with 
mixed cancer diagnoses, and revealed high coefficients of 
reliability and validity, discrimination of disease stage, and 
even sensitivity over time (38). Further, the esophageal 
cancer subscale (ECS) is a disease-specific addition to the 
FACT-G that explores disease-specific symptoms including 
two main areas of swallowing and eating, and others 
pertaining to xerostomia, weight loss, dysphagia and voice 
quality (1). When the ECS is combined with the FACT-G, 
the combined PROM is known as the FACT-E. This tool 
demonstrated very good convergent and divergent validity 
when compared with the EORTC QLQ30 and OES 24, and 
clinical variables. It was found to be reliable with a coefficient 
alpha >0.70 for all subscales and individual items (39).  
The FACT-E also appears to be sensitive to changes 
throughout the course of treatment and may aid in decision 
making with respect to multimodal therapy and its impact 
on patients (40). While comparisons of the EORTC and 
FACT questionnaires reveal similar categories, they are 
assessed differently, especially when considering social and 
family wellbeing, overall QOL, as well as disease-specific 
physical symptomatology. For instance, the social function 
scale differs in content when comparing the EORTC QLQ 
C30 and FACT-G. In addition, the disease-specific modules 
(i.e., the ECS in the FACT-E and the esophageal module in 
the QLQ C30) place different emphasis on similar domains: 
the FACT-E includes three questions on eating, while the 
EOS18 has five. These differences in scoring systems make 
meaningful comparisons of results difficult. 

The CONDUIT report card is  another PROM 
that is validated in patients after esophagectomy and 
reconstruction, primarily for carcinomas of the esophagus. 

The questionnaire is composed of five multi-item scales 
that reflect the symptoms of dysphagia, reflux, dumping 
syndrome, and pain. The internal consistency was found to 
be >0.70 for all domains and with 3 of 5 domains achieving 
an alpha coefficient of ≥0.80 (41). The CONDUIT 
questionnaire is particularly useful in assessing common 
and troublesome symptoms after esophagectomy and 
reconstruction that may be overlooked in other commonly 
used PROMs (41).

Generic instruments 

Disease-specific tools may be concomitantly administered 
with generic tools to yield complementary information 
about the patient experience after surgery for benign and 
malignant esophageal disease. 

The 36-I tem Short  Form Survey  (SF-36)  i s  a 
well-validated and widely used generic PROM. The 
questionnaire consists of 36 items and is grouped into 
eight scales: physical functioning, social functioning, role 
limitations caused by physical problems, role limitations 
caused by emotional problems, mental health, energy/
vitality, bodily pain, and general health and a single item 
concerning health change (1,5). This results in eight scale 
scores and two global physical and mental component 
scores to reflect HRQOL (1,5). The eight scales have been 
shown to have an alpha value exceeding 0.80 indicating high 
internal consistency (42) and criterion validity (43).

Recently, the Patient Reported Outcomes Measurement 
Information System (PROMIS) surveys aimed at globally 
assessing physical, mental and social health have proved to 
be a well-validated and useful tool for assessing HRQOL in 
a variety of patient populations. Currently, PROMIS offers 
six cancer specific tools pertaining to physical function, 
pain, fatigue, emotional distress, and psychosocial impact 
of illness (2,44). The PROMIS surveys demonstrate 
correlation with other well-known surveys, for example the 
fatigue item bank had a correlation of 0.89 when compared 
to the SF-36 vitality score (45). Numerous other PROMs 
available for simultaneous use amongst patients after 
esophageal surgery are summarized in Tables 1,2 (1,5,6).

Use of PROMs for benign esophageal disease

Surgery for benign esophageal disease is often reserved 
for severe and complicated presentations or medically 
refractory disease (46). There can be considerable overlap 
in the symptoms that patients with malignant and benign 
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esophageal conditions experience. As such, many studies 
have adapted popular HRQOL scores that were initially 
developed in patients undergoing surgery for esophageal 
cancer, for use in patients with benign conditions. While 
this has its benefits, caution must be applied as some of the 
tools may focus heavily on symptoms more relevant for 
cancer patients and may omit pertinent symptoms that are 
more associated with benign esophageal conditions (41).  
PROs have been applied in the surgical setting for 
management of benign esophageal conditions and have 
been used in clinical studies to quantify the efficacy of 
different surgical and medical interventions with respect to 
improvements to HRQOL (47-52).

Both the GSRS and QOLRAD have been used in 
clinical studies to compare and quantify the effectiveness of 
surgical and medical interventions for GERD and Barrett’s 
esophagus. The LOTUS Trial, for instance, examined 
the efficacy and HRQOL outcomes of laparoscopic anti-
reflux surgery versus medical management in 372 patients 
with chronic GERD (47). The study reported that the 
reflux cluster within the GSRS and areas of eating/drinking 
and vitality in the QOLRAD questionnaire were highly 
sensitive and showed a greater improvement in the surgical 
group compared to the medical management group (47). 
QOLRAD has also been used as an outcome measurement 
in a clinical study comparing radiofrequency treatment 
(Stretta procedure) to laparoscopic fundoplication (LF) 
in patients with GERD (49). With respect to HRQOL, 
Stretta and LF had similar performance, and both groups 
showed similar and significant improvements in their post-
treatment QOLRAD scores (49). 

Further, Avaro et al. studied the long-term effects of redo 
GERD surgery, including complications, symptoms, and 
quality of life, in a relatively small series of 52 patients using 
the RQS (50). The study reported that half of the surveyed 
patients had high RQS scores, reflecting a good overall 
quality of life. RQS scores were also used to compare the 
performance of transthoracic and transabdominal surgery; 
patients that receiving transthoracic surgery reported 
superior quality of life at mean follow-up of 9.4 years than 
those receiving transabdominal surgery (50).

GERD-HRQL is a widely used PRO tool that has 
been used to assess quality of life outcomes in many 
surgical studies. In a systemic review by Hillman et al., 
on surgical management of proton pump inhibitor (PPI) 
nonresponsive GERD, GERD-HRQL was reported to be 
the most commonly used PRO (25). GERD-HRQL has 
been used in studies on LF, magnetic sphincter augment 

(MSA), transoral incisionless fundoplication (TIF), and 
radiofrequency energy delivery studies and has successfully 
captured improvements to quality of life, in baseline to 
follow-up comparisons (25). GERD-HRQL has also been 
used in comparison studies on the efficacy of MSA and 
LF, both of which have been noted to result in comparable 
improvements to median GERD-HRQL scores (51). 
The GERD-HRQL has also been used in conjunction 
with the Reflux Symptom Index (RSI) and Reflux Disease 
Questionnaire (RDQ) to study elimination of troublesome 
regurgitation and extraesophageal symptoms after TIF 
versus PPI therapy alone (52). Elimination of troublesome 
symptoms was defined as scores of <2 on GERD-HRQL 
and RSI, and a reduction in frequency of moderate/severe 
regurgitation to less than 1 day a week, corresponding 
to RDQ scores of <2 (52). The study reported greater 
improvements to GERD-HRQL, RSI, and RDQ scores 
after TIF and concluded TIF to be more effective than PPIs 
for eliminating troublesome regurgitation in this patient 
population (52). 

The GSAS is another disease-specific PROM that was 
developed and validated in patients undergoing LF for 
medically refractory GERD (31). The tool was created to 
address the limitations of other available tools focusing 
solely on disease-related symptoms and HRQOL (31). To 
this end, GSAS takes into consideration that the dietary, 
medication, and lifestyle changes that come as a result 
of managing GERD, do so at a cost of increased disease 
burden on HRQOL (31). Furthermore, the findings from 
this study suggests that separate symptom and treatment 
scales might be necessary, as they measure distinct  
qualities (31). For example, while some patients were 
not bothered by the symptoms of GERD, they reported 
moderate to severe burden from the treatment itself (31). 

Use of PROMs for esophageal carcinoma 

Carcinomas of the esophagus and gastro-esophageal 
junction account for the majority of esophageal resections 
around the world. While esophagectomy is the mainstay 
of curative-intent treatment for esophageal cancer, it is 
associated with significant treatment-related morbidity and 
impairments to HRQOL (4). 

It has been suggested that up to 50% of patients 
wil l  experience complicat ions in the f irst  month  
postoperatively (53). However, esophageal cancer also 
tends to be associated with poor HRQOL prior to surgical 
intervention (7,40). It is important to recognize the 
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utility of PROs in the pre-treatment phase, where poor 
HRQOL scores have been shown to correlate with worse 
overall survival (7,8). In the post-operative phase, patients 
can go on to experience a variety of gastrointestinal and 
extra-intestinal symptoms related to eating, swallowing, 
appetite, fatigue, among others (54). Derogar and 
Lagergren examined HRQOL at 6 months, 3 years, and 
5 years post esophagectomy using the EORTC QLQ 
C30 and OES18 with age and sex matched members of 
the general population (55). While physical function 
remained relatively stable in 86% of patients, 14% of 
patients experienced global deterioration (55). Those that 
survived 5 years post operatively had HRQOL comparable 
to the general population (55). While other factors can be 
implicated in the perception of health, such as developing 
a new baseline, PROs can be a valuable tool in assessing 
outcomes after surgery. For instance, Derogar et al. looked 
at the effect of post-operative complications, including 
anastomotic leak, pneumonia, return to operating room, 
and abscess formation on HRQOL (54). They used the 
QLQ C30 and the OES18 at 3 months, three and five years 
and found that 33% had at least one complication post-
operatively (54). While global HRQOL was comparable 
amongst patients with and without complications, the 
former cohort reported more dyspnea and fatigue in the 
post-operative period (54). 

In the era of multimodality therapy, Trudel et al. used 
the FACT-E subscales of physical wellbeing, functional 
wellbeing, and ECS to derive the Trial Outcome Index 
(TOI) score (40). This score is meant to assess HRQOL 
longitudinally, over a 36-month period, while undergoing 
different treatments for esophageal cancer (40). They 
included 84 patients who underwent chemoradiation and 
surgery, or chemotherapy and surgery, surgery alone, 
chemoradiation alone, or radiation therapy alone (40). 
At the 1-month assessment, all groups had a decreased 
HRQOL, which ultimately recovered at the 3-month  
mark (40). The groups which had treatment in addition to 
surgery had a negative impact on the HRQOL, indicating 
that TOI is sensitive to not only treatment initiation but 
also different modalities (40). 

The CROSS trial also examined PROs of neoadjuvant 
chemoradiation (nCRT) plus surgery versus surgery alone 
in patients with esophageal or gastroesophageal junction 
cancers (56). They used specific measures in the EORTC 
QLQ C30 and the OES24 in the pre-treatment, pre-
operative and post-operative phase (3, 6, 9, and 12 months 
post-op) (56). Their findings suggest that although physical 

functioning and fatigue remain reduced after long-term 
follow-up, no adverse impact of nCRT is apparent on long-
term HRQOL compared to patients treated with surgery 
alone (56). 

With respect to surgical interventions, Maas et al. 
conducted an RCT in 2015 comparing open vs. minimally 
invasive esophagectomy (MIE) with SF-36, EORTC QLQ 
C30 and OES18 at baseline, 6 weeks, and 1 year after 
surgery (57). At 1-year mark, the MIE group reported 
higher HRQOL with respect to global health, pain, and 
physical activity (57). Similarly, Kauppila et al. carried out 
a systematic review of nine studies of open vs. MIE for 
cancer (58). They used the EORTC QLQ C30 and OES18 
tools and found that those who underwent MIE had better 
outcomes at 4 to 6 weeks compared with open surgery (58).  
This difference in global QOL, physical function and pain 
was sustained at 3 months (58). By the 6-month mark, 
however, only physical function scores continued to differ 
significantly amongst the open and MIE cohorts (58). 

Pre-treatment PROMs can also be used to develop 
prognostic estimates for patients with esophageal cancer. 
In a pooled, individual-patient analysis of 4 prospective 
studies, Kidane et al. assessed the prognostic effect of pre-
treatment HRQOL in patients with locally advanced 
esophageal cancer receiving multimodal therapy (7). After 
controlling for pertinent covariates including stage, surgery 
and age, higher pre-treatment FACT-E and ECS scores 
were both independently associated with better overall 
survival (7). Similarly, Quinten et al. conducted a review 
of 30 randomized controlled trials from 1986 to 2004 to 
examine the utility of EORTC QLQ C30 scores of patients 
with a variety of cancer diagnoses (59). They found that 
esophageal cancer was one of the only cancers in which pre-
treatment HRQOL was associated with overall survival (59). 
While these studies are not directly related to esophageal 
cancer patients in the modern day undergoing multimodal 
therapy, they highlight an important finding and potential 
avenue for further research.

Post-operative PROMs also appear to impact long term 
survival in esophageal cancer. Djärv et al. examined patients 
undergoing esophagectomy between 2001 and 2005 (60). 
The authors used nine aspects of EORTC QLQ C30 and 
the QLQ OES18 to classify patients according to function 
and symptoms (60). Patients with higher HRQOL scores at  
6 months were more likely to survive to 3 and 5 years (60). 
In particular, patients with dysphagia or appetite loss at 6 
months had the worst outcomes (60). Several other studies 
have created prognostic scores using combinations of 
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HRQOL subscales. Chang et al. looked at patients with no 
residual tumor post-surgery for late death (>6 months) (61). 
While they did not control for factors such as disease stage 
and tumor histology among other things, they found that 
low scores on the EORTC QLQ C30 in global functioning, 
physical, role, social, and cognitive were associated with an 
increased risk of death (61). Higher scores in pain, dyspnea, 
fatigue, insomnia, appetite loss, and financial difficulty were 
associated with lower survival as well (61). Similarly, certain 
worsened elements of the QLQ OES18 also correlated 
with worse survival (61). Interestingly, they did not find 
pre-treatment HRQOL scores to be associated with 
survival, however, the lack of controlling for confounding 
factors makes this difficult to interpret. Further research 
and validation in this area will help determine the clinical 
significance of these prognostic tools. 

Conclusions

A variety of generic and disease-specific PROMs are 
available for use for patients undergoing esophageal surgery. 
Generic tools enable a broad comparison across disease 
states and patient populations. Generic PROMs allow for 
comprehensive assessment of HRQOL by capturing a 
range of symptoms including psychological manifestations 
of disease and treatment. Their use in esophageal surgery 
complements that of disease and organ specific tools. 
These scores are valuable in gleaning information around 
symptomology that is commonly experienced by patients 
with the specific condition. In addition, they can be used for 
comparative effectiveness research of different treatment 
modalities and potentially for prognostication in malignant 
disease. 
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