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Health-related quality of life measure distinguishes between low 
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Background: Functional Assessment of Cancer Therapy-Esophagus (FACT-E) is a health-related 
quality of life (HRQOL) instrument validated in patients with esophageal cancer. It is made up of both a 
general component and an esophageal cancer subscale (ECS). Our objective was to explore the relationship 
between baseline FACT-E, ECS and clinically determined T-stage in patients with stage II–IV cancer of the 
gastroesophageal junction or thoracic esophagus.
Methods: Data from four prospective studies in Canadian academic hospitals were combined. These were 
consecutive and eligible patients treated between 1996 and 2014 with clinical stage II–IV cancer of the 
gastroesophageal junction or thoracic esophagus. All patients completed pre-treatment FACT-E. Parametric 
(ANOVA) and non-parametric (Kruskal-Wallis) analyses were performed.
Results: Of the 135 patients that were deemed eligible, the T-stage distribution determined clinically was: 
10 (7.4%) T1, 33 (24.4%) T2, 79 (58.5%) T3 and 13 (9.6%) T4. Parametric analysis showed no significant 
association between FACT-E & T-stage, although there was a trend towards significance (P=0.08). Non-
parametric analysis showed a significant association between FACT-E and T-stage (P=0.05). Post-hoc tests 
identified that the most significant differences in FACT-E scores were between T1 and T3 patients. Both 
parametric (P=0.002) and non-parametric (P=0.003) analyses showed an association between ECS & T-stage. 
Post-hoc analyses showed significant differences in ECS scores between T1 and higher T-stages (P<0.01).
Conclusions: Patient-reported HRQOL scores appear to be significantly different in patients with clinical 
T1 esophageal cancer as compared to those with higher clinical T stages. Since distinguishing T1 from T2/T3  
lesions is important in guiding the most appropriate treatment modality and since EUS appears to have 
difficulties reliably making such T-stage distinctions, FACT-E and ECS scores may be helpful as an adjunct 
to guide decision-making.
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Introduction

Esophageal cancer has a significant effect on health-related 

quality of life (HRQOL) (1). Poor HRQOL has been 

shown to be associated with poorer long-term survival 
in different cancers (2-6). Since esophageal cancer may 
initially present with significant HRQOL issues, it seems 
likely that pretreatment HRQOL may be an important 
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prognostic tool. We have previously shown that higher 
pretreatment HRQOL measures were independently 
associated with better overall survival (7). We focused on 
the Functional Assessment of Cancer Therapy-Esophagus 
(FACT-E), which is a HRQOL instrument validated in 
esophageal cancer patients (7). It is comprised of a general 
component [Functional Assessment of Cancer Therapy 
General (FACT-G)] and an esophageal cancer subscale 
(ECS) (7). Lower scores reflect reduced HRQOL. We have 
also previously shown that the discriminative ability of 
pretreatment FACT-E and ECS was better than clinician-
assigned performance status (ECOG—Eastern Cooperative 
Oncology Group) in predicting survival in patients with 
Stage II–III esophageal cancer (6). Furthermore, we 
found that ECS was a better discriminator for survival 
than FACT-E (6). We were interested in investigating the 
mechanism by which FACT-E and ECS predict survival. 
Since many of the questions used to derive the ECS deal 
with dysphagia, we hypothesized that the basis of survival 
prediction was that FACT-E (and especially ECS) was 
serving as a proxy for T-stage. We hypothesized this 
because different T-stages manifest with varying effects on 
HRQOL. It has also previously been shown that dysphagia 
grade has a positive correlation with EUS T-stage of 
esophageal cancer (8). Our objective was to explore the 
relationship between baseline FACT-E, ECS and clinically 
determined T-stage in patients with stage II–IV cancer of 
the gastroesophageal junction or thoracic esophagus. 

Methods

Patient population

Data from 4 prospective, non-randomized studies in three 
large Canadian academic hospitals (Toronto General 
Hospital, Princess Margaret Cancer Centre, The Ottawa 
Hospital) were combined. These have been previously 
described (6,7). The current study and all four studies 
were approved by institutional ethics boards. Patients 
provided informed consent to the original studies and use 
of anonymized data. These studies included consecutive 
eligible patients with clinical stage II–IV cancer of the 
gastroesophageal junction or thoracic esophagus who 
received chemotherapy and concomitant radiation either 
as neoadjuvant therapy or as part of bimodality therapy 
without surgery. Staging was defined according to 7th 
edition of the AJCC TNM Staging system. Clinical 
T-stage was determined by a combination of endoscopic 

ultrasound (EUS) and computed tomography. 

HRQOL instrument 

The FACT-G is a general HRQOL instrument that has 
been validated for use in any cancer; it consists of 28 
questions covering the domains of physical well-being, 
functional well-being, social well-being and emotional well-
being using a 5-point Likert scale (9). A disease-specific 
module, the ECS was validated and added to the FACT-G 
to result in the FACT-E for esophageal cancer (9). The 
ECS consists of 17 items addressing eating, swallowing, 
enjoyment of food, voice, dry mouth, appetite, cough, 
choking, and pain; each of these is evaluated using a 5-point 
Likert scale to generate a summary score of esophageal-
specific concerns (9). Higher scores denote better quality 
of life. All patients completed FACT-E at baseline; surveys 
were self-administered at the time of the first consultation 
with the thoracic surgeon or medical or radiation oncologist 
prior to initiation of any therapies. 

Statistical analysis

For univariate analysis, normally-distributed continuous 
data were reported as means with standard deviations and 
analyzed using independent sample t-tests. Data that were 
not normally-distributed were reported as medians with 
interquartile ranges and analyzed using the Mann-Whitney 
U test. Fisher’s exact tests were used for univariate analysis 
of categorical data. The primary comparison was between 
clinical T-stage and (I) FACT-E and (II) ECS. Parametric 
analysis was performed with ANOVA, with subsequent use 
of post-hoc Tukey’s b tests to differentiate between different 
T-stages. Non-parametric analysis was performed with 
Kruskal-Wallis test, with subsequent use of post-hoc pairwise 
comparisons to differentiate between different T-stages. A 
2-sided alpha of 0.05 was used for all tests of significance. 
Statistical analyses were performed using the PASW/SPSS 
statistical package (version 23; Armonk, NY: IBM Corp.).

Results

There were 135 patients with complete clinical staging that 
were eligible for this study. These were consecutive patients 
treated between 1996 and 2014 with clinical stage II–IV 
cancer of the gastroesophageal junction or thoracic esophagus 
who completed pre-treatment FACT-E. The completion rate 
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of FACT-E at baseline was 100%. Table 1 shows the baseline 
characteristics. Mean age was 61.0±11.0 years. The majority 
of patients (68.1%, n=92) had adenocarcinoma. Figure 1 
illustrates the T-stage distribution which was: 10 (7.4%) T1, 
33 (24.4%) T2, 79 (58.5%) T3 and 13 (9.6%) T4. This was 
determined clinically through a combination of EUS and 
computed tomography.

Figure 2 illustrates the distribution of FACT-E according 

to Clinical T-stage. Mean FACT-E scores stratified by 
T-stage were not significantly different: T1 =81.7±18.0,  
T2 =78.1±19.0, T3 =75.3±16.3, T4 =78.4±21.0 (P=0.65). 
There were inconsistent findings between parametric and 
non-parametric analysis. Parametric (ANOVA) analysis 
showed no significant association between FACT-E & T-stage, 
although there was a trend towards significance (P=0.08). 
Non-parametric (Kruskal-Wallis) analysis showed a significant 
association between FACT-E and T-stage (P=0.05). Post-hoc 
tests identified that the most significant differences in FACT-E 
scores were between T1 and T3 patients. 

Figure 3 illustrates the distribution of ECS according to 
Clinical T-stage. Mean ECS scores stratified by T-stage 
were significantly different: T1 =58.7±9.1, T2 =45.6±12.3, 
T3 =42.3±12.6, T4 =44.5±15.4 (P=0.002). Both parametric 
(P=0.002) and non-parametric (P=0.003) analyses showed 

Table 1 Baseline characteristics

Characteristic Total (N=135)

Mean age (standard deviation) 61.0 (11.0)

Adenocarcinoma, n (%) 92 (68.1%)

ECOG status, n (%)

0 31 (23.0%)

1 44 (32.6%)

2 2 (1.5%)

Missing 58 (43.0%)

Clinical T-stage, n (%)

1 10 (7.4%)

2 33 (24.4%)

3 79 (58.5%)

4 13 (9.6%)

Clinical N-stage, n (%)

0 73 (54.1%)

1 61 (45.2%)

2 1 (0.7%)

Figure 1 Distribution of clinical T-stage. FACT-E, Functional 
Assessment of Cancer Therapy-Esophagus.
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Figure 2 Distribution of pre-treatment FACT-E scores according 
to clinical T-stage. ○, outlier (>3 standard deviations from mean).
FACT-E, Functional Assessment of Cancer Therapy-Esophagus; 
ECS, esophageal cancer subscale.
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Figure 3 Distribution of pre-treatment ECS scores according to 
clinical T-stage. ○, outlier (>3 standard deviations from mean).
ECS, esophageal cancer subscale.
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an association between ECS & T-stage. Post-hoc analyses 
showed significant differences in ECS scores between T1 
and higher T-stages (P<0.01). 

Discussion & conclusions

We have previously shown that in patients with stage II and 
III esophageal cancer being considered for therapy, higher 
pre-treatment FACT-E and ECS were independently 
associated with longer survival, even after controlling for 
age, stage, histology, and therapy received (7). We have 
also shown that pretreatment FACT-E and ECS, both 
patient-reported outcomes, have better discrimination for 
survival than does performance status (ECOG), which is 
a physician-assigned score/outcome (6). We hypothesized 
that this is because FACT-E, and more specifically, the 
ECS, is a proxy for T-stage. 

In this study, we found that pre-treatment ECS and 
FACT-E scores appear to decrease as clinical T-stage 
increases from T1 to T3. A significant difference was seen 
in pre-treatment ECS scores between T1 patients compared 
to higher T-stage patients and thus pre-treatment ECS 
appears to differentiate between T1 and higher T stages. 
Furthermore, pre-treatment ECS appears to have narrow 
confidence intervals for distinguishing T1.

This is important because our current methods of 
distinguishing T1 from higher stages are suboptimal. Many 
staging modalities have been utilized for esophageal cancer, 
including chest CT, MRI, positron emission tomography 
(PET), and EUS (10). EUS has been shown to higher 
sensitivity and accuracy for locoregional node involvement 
than CT or PET (11). EUS has been shown to be good at 
evaluating T-stage (a pooled T1–T4 sensitivity of 81–90% 
and a pooled specificity of 99%), however it is still not optimal 
at differentiating between T1 and T2 stages (11). In general, 
EUS performs better at excluding T4 but does not perform 
as well at distinguishing other T-stages from each other 
(12-18). Patients with T1 tumours are eligible for organ-
preserving esophageal resection [i.e., endoscopic submucosal 
dissection (ESD)] whereas T2 tumours are not (19).  
Thus, the ability to differentiate T1 from T2 pre-treatment 
has become of increasing importance. 

ESD may also be used in the staging of esophageal 
cancer. Although it may not be reasonable to do ESD on 
every patient that we think may be T1 or T2, it is feasible 
to use ECS and/or FACT-E as an adjunct to guide in 
selection of patients that are good candidates for ESD (20). 

ESD allows resection of mucosa and submucosa, thereby 
allowing examination of resected tissue histopathologically to 
determine whether a lesion is truly T1 or T2 (21). Currently, 
ESD and organ-preserving esophageal cancer surgery are 
considered curative for T1a tumours, with only a 0.0–1.3% 
risk of metastases (22-24). It could also be argued as a 
definitive treatment for high-risk T1b patients, accepting that 
there is a high risk of occult lymph node metastases, even if 
complete resection is achieved. For most practice, it does not 
seem feasible to perform diagnostic ESD in all patients. Since 
EUS has lower sensitivity in the T1 to T2 range but appears 
to reliably distinguish T3/4 from lower stage disease, ECS 
has the potential to serve as a useful adjunct; in patients with 
EUS evidence of T1 or T2 tumours, ECS could potentially 
help differentiate T-stage and therefore help select patients 
for ESD. Furthermore, not all settings have EUS and thus 
ECS may be a viable and affordable alternative for selecting 
patients for organ-preserving therapy in healthcare settings 
without consistent access to EUS.

In conclusion, patient-reported HRQOL scores 
(FACT-E and ECS) appear to be significantly different in 
patients with clinical T1 esophageal cancer as compared 
to those with higher clinical T stages. Since distinguishing 
T1 from T2/T3 lesions is important in guiding the most 
appropriate treatment modality and since EUS appears to 
have difficulties reliably making such T-stage distinctions, 
FACT-E and ECS scores may be helpful as an adjunct to 
guide decision-making. This requires validation on a larger 
scale with prospective studies done in different settings.
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