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Abstract
This prospective longitudinal study aimed to describe the trajectories of HRQoL, health literacy, and self-efficacy in patients

with esophageal cancer, which have been thus far poorly described. Data were collected at baseline (preoperative phase) and

in the postoperative period (two weeks, and one, two, and three months after esophagectomy). The study hypothesis was

that health literacy and self-efficacy might predict better health status and quality of life over time. Forty-five patients

were enrolled between 2018 and 2019. HRQoL, health literacy, and self-efficacy were assessed using validated scales. The

ability to analyze information to exert greater control over life events critically (critical health literacy) (η2p= 0.660) and

the individual’s confidence in dealing with challenging tasks (self-efficacy) (η2p= 0.501) strongly predicted the scores of gene-

ral health status over time. Overall, the functional status improved at 3 months after surgery, and this trend paralleled the

decline of cancer-specific and surgery-related symptoms. In conclusion, researchers and clinicians should pay greater attention

to optimizing baseline health literacy and self-efficacy levels. Future educational and motivational interventions should be fur-

ther tested and possibly integrated into the prehabilitation programs.
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Introduction
Esophageal cancer is the eighth most diagnosed type of
cancer and the sixth most common cause of cancer-related
mortality worldwide (1,2). About 30–40% of patients with
esophageal cancer are eligible for a multimodality curative
treatment, which typically includes neo-adjuvant chemother-
apy or/and radiotherapy followed by esophagectomy.
Overall, the multimodal approach is associated with a 10%
to 15% greater survival advantage compared with a single-
modality approach (3–6). This higher survival rate has led
to a better appraisal of digestive symptoms and quality of
life issues in the long-term survivors (7,8).

Health-related quality of life (HRQoL) is a multi-
dimensional construct defined as patients’ perception of the
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effect of illness and treatment on their current level of phys-

ical, mental, and social functioning (9,10). Therefore, the

HRQoL is the main proxy-reported outcome measure to

assess the quality and effectiveness of care delivered,

patients’ needs, and treatment adherence (9,11). More specif-
ically, several studies showed that HRQoL acts as a predic-
tive factor of morbidity and mortality in curatively-treated
patients with esophageal cancer; it has also become a core
outcome measure to deliver comprehensive and patient-
centered care and support clinical decision-making (4,11).
In this regard, the European Organization for Research and
Treatment of Cancer (EORTC) has developed specific mea-
surement tools for measuring the overall perception of
HRQoL and esophageal cancer-specific symptoms, which
are respectively QLQ-C30 and QLQ-OES 18 (12–14).

Recent systematic reviews with meta-analyses have already
described the clinical trajectories of HRQoL over time with
different curative treatment strategies (15). Accordingly, neo-
adjuvant chemoradiotherapy followed by surgery provides
better patients’ HRQoL outcomes in the short-term follow-up
compared to surgery alone; instead, no differences were iden-
tified between the curative treatment strategies after one year
(4,15–17). In addition, other non-modifiable factors that
could undermine the trajectory of HRQoL outcomes after
esophagectomy, such as age, presence of comorbidities,
tumor location and staging, and perioperative clinical compli-
cation (18). For this reason, beyond considering the predictive
role of non-modifiable factors on HRQoL trajectories, integrat-
ing the assessment of patient-reported outcomes (PROs) in
describing HRQoL is pivotal to have a precise overview of
the patients’ journey experiences (4,9,11,19).

Among PROs, health literacy and self-efficacy have been pre-
viously described to positively influence patients’ engagement,
facilitating their role as active players in the clinical pathway
and symptom management and enhancing their HRQoL (20–
22). Precisely, health literacy (HL) was defined as an individual’s
capacity to obtain, understand and function the essential informa-
tion and services to best manage her/his health and engage in
proper decision-making (22). Self-efficacy, defined as the indi-
vidual’s confidence in the ability to perform a challenging task
under specific circumstances, is an important concept because
it influences behaviors and outcomes (23). However, the potential
role of health literacy and self-efficacy on the mid-long trajec-
tory of HRQoL is poorly described in patients undergoing cura-
tive treatments for esophageal cancer (4,10,12,24). Therefore,
describing health literacy and self-efficacy beyond a cumulative
assessment of HRQoL is pivotal to precisely understanding
patients’ perceptions of their experience while receiving care
and framing which elements might be susceptible to improve-
ments through supportive and educational initiatives. For this
reason, this study aimed to provide a longitudinal description
of the trajectories of HRQoL, health literacy, and self-efficacy
of esophageal cancer patients at baseline (preoperative phase)
and in the postoperative period (2 weeks, and one, two, and
three months after esophagectomy). As a secondary aim, this

study sought to explore whether health literacy and self-efficacy
might predict better health status and quality of life over time.

Methods
Design
This study has an observational and longitudinal design
performed in a single specialized Italian center treating
esophageal cancer. The study protocol was approved by
the Institutional Review Board (IRB) of the involved
center.

Sampling Procedure and Participants
Patients meeting the inclusion/exclusion criteria and treated
between September 2018 and September 2019 were invited
to participate in the study after receiving the information
regarding the aim and methods of the study (one-year sam-
pling strategy). The eligible patients were 51, and only 6
declined the invitation to participate due to lack of interest
in the study. The inclusion criteria were age ≥ 18 years, a
primary diagnosis of esophageal cancer, eligibility for
esophagectomy, and willingness to participate in the study
through the sign of informed consent form. The exclusion
criteria were established in the study protocol to increase
the homogeneity of the sample. Considering that the study
focused on curatively-treated patients with esophageal
cancer, patients in end-of-life status under palliative treat-
ment were excluded. Given that the data collection was
based on self-report measurements, patients with cognitive
impairment (assessed using Six Item Screener, SIC) were
also excluded. The last exclusion criterium was the presence
of several comorbidities assessed using the Charlson
Comorbidity Index (CCI), precisely when CCI was equal
to or higher than 4, due to patients with CCI ≥ 4 might
report more likely unfavorable health status for other mor-
bidities than esophageal cancer. Overall, no patients were
excluded from applying the exclusion criteria during the
sampling procedure because no patients reported having
these criteria. Patients were informed that they had the
right to withdraw their consent at any time throughout the
data collection period. There were no withdraws during
the study; however, three patients died for complications
during the postoperative period. Accordingly, 45 patients
were enrolled, and 42 completed the data collection as per
the study protocol.

Data Collection and Measurements
The assessments for data collection for each time point were
performed in paper form by a surgeon, and the data manage-
ment process was lead by a research nurse. Data collection
was guided by the esophageal cancer-specific core outcome
set (COS) theoretical framework to measure HRQoL, self-
efficacy, and health literacy (11). The baseline data collection
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(T0) was performed before the surgical treatment during the
pre-admission assessments. The postoperative data were col-
lected two weeks after surgery (T1) and then after one (T2)
and three months after the hospital discharge (T4).
However, only for patients who underwent neoadjuvant che-
mo(radio)therapy treatment plan, the study protocol has
scheduled an intermediate time point at the second month
after discharge (T3) to obtain a more intense longitudinal
description of HRQoL, self-efficacy, and health literacy
(one data collection per month). The data collection timelines
were designed to meet the follow-up visits of the enrolled
patients, which were consistent with the best practice
described in the literature (25).

The collected sociodemographic variables were sex
(males vs. females), age (years), marital status (married vs.
unmarried), educational level (primary school, high school,
university), and working status (active worker, retired/unem-
ployed). The collected clinical variables from the medical
records were histological type (adenocarcinoma, squamous
cell carcinoma, melanoma, other), anamnestic risk factors
for esophageal cancer (i.e., alcohol and smoking habits, gas-
troesophageal reflux disease, Barrett’s esophagus, obesity,
achalasia, and history of certain other cancers, were catego-
rized in “yes” vs. “no”), CCI (score categorized in no comor-
bidity, mild comorbidities that means one additional
comorbidity, severe comorbidity that means two or three
additional comorbidities as more than three were excluded),
body mass index (BMI, kg/m2), surgical approach (transhia-
tal esophagectomy, transthoracic esophagectomy,
minimally-invasive esophagectomy, and McKeown esopha-
gectomy), length of hospital stay (days), complications (yes
vs. no), chemotherapy (yes “neoadjuvant before surgery”
vs. no), and radiotherapy (yes “neoadjuvant before surgery”
vs. no).

The tools used to assess HRQoL were the European
Organization for Research and Treatment of Cancer
(EORTC) Core Quality of Life questionnaire (EORTC
QLQ-C30), the EORTC Quality of Life Questionnaire -
Oesophageal Cancer Module (EORTC QLQ-OES18). The
General Self-Efficacy Scale (GSE) and Health Literacy
Questionnaire (HLQ) were respectively employed to assess
general self-efficacy and health literacy (26,27). EORTC
QLQ-C30 and EORTC QLQ-OES18 showed good evidence
of validity and reliability, and both were available in Italian
(13,14).

Precisely, EORTC QLQ-C30 aimed to measure the
general quality of life (i.e., physical functioning, psychic/
emotional, and social status) in patients undergoing any sur-
gical cancer treatment (28,29). EORTC QLQ-C30 comprised
both multi-item scales (i.e., five functional scales; three-
symptom scale; a global health status/QoL) and single-item
measures (six single items), using 4-point Likert and
7-point Likert scales. Finally, the raw score of each item
and multi-item scales have to be standardized in a score
ranging from 0–100 where the higher score for a functional
scale or global QoL represented a healthier level of

functioning, whereas a high score for each symptom scale
represents a high level of symptomatology or problems
(30). EORTC QLQ-C30 also enables estimating health
metrics, such as quality-adjusted life year, allowing research-
ers to compare health statuses between different conditions
by using utility weights where the value one indicates an
optimal health status, zero represents being dead and negative
values represent health statuses perceived as worse than dead
(31). A movement to worse levels of each problem for each
EORTC QLQ-C30 dimension is generally associated with
increasing utility decrements. The literature among patients
with cancer presented the worst possible health status equal
to −0.083 (31).

On the other hand, EORTC QLQ-OES18 aimed to
describe the symptoms and emotional problems referred
to having oesophageal cancer in patients who underwent
any treatment (13). EORTC QLQ-OES18 comprised 18
items using 4-point Likert scales dived in four subscales:
eating (item 6 to 9); reflux (item 14,15); pain (item 16 to
18) and dysphagia (item 1 to 3) and six single items for
other symptoms (item 4,5,10,11,12,13). The four sub-
scales and the six single items have to be computed into
symptoms and standardized functional scores ranging
from 0 to100 where a higher score for a functional scale
represented a better level of functioning, whereas a high
score for the symptoms represented a high score level of
symptomatology.

GSE and HLQ were used in their validated Italian ver-
sions. GSE measured the confidence level of an individual
to perform challenging tasks (self-efficacy) using ten items
with a 4-point Likert measure, and the self-efficacy score
was previously described as a predictor of achieving
success in challenging processes (32). HLQ measured
health literacy using 44 items divided into nine distinct sub-
scales that theoretically match functional, communicative,
and critical health literacy. Functional health literacy is
given by sufficient basic skills in reading and writing to func-
tion effectively in everyday situations. Communicative
health literacy is defined as more advanced cognitive and lit-
eracy skills, which, together with social skills, might actively
participate in everyday activities, retrieving information and
deriving meaning from several forms of communication.
Critical health literacy is the more advanced cognitive skill,
which, together with social skills, might be adopted to
analyze information to exert greater control over critical
life events. HLQ has 23 items with a 4-point Likert
measure and 21 items with a 5-point Likert measure.

Statistical Analysis
Descriptive statistics were performed for the collected varia-
bles before performing the scoring computations for each
scale to identify possible errors, outliers, or missing data,
including assessing skewness and kurtosis indices for the
continuous variables for determining the shape of the distri-
bution. Missing data were handled using a pairwise deletion
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function. After computing scores for T0, T1, T2, T3, and T4,
their means and standard deviations (SDs) were calculated
for synthesizing the sample statistics of normally distributed
variables and median with interquartile range (IQR) for non-
normally distributed data.

The repeated measures ANOVA (within-subjects
ANOVA) was used to test whether there were any differences
between related population means for each self-report assess-
ment (HRQoL, symptoms, self-efficacy, and health literacy);
post hoc tests using the Bonferroni correction were employed
to assess the comparisons between the 5 data collection time
points. The F-statistic and the effect size using the partial
eta-squared (η2p) were used to evaluate the models. The
Greenhouse–Geisser correction was employed in case of

lack of sphericity to avoid overestimating the degrees of
freedom and inflating the F-statistics.

Furthermore, the baseline measurements of health literacy
and self-efficacy were included as predictors in a multivariate
analysis of variance (MANOVA), considering the measure-
ments of the general health status in T1, T2, T3, and T4 as
the dependent variables for answering to the secondary aim
of the study. Levene’s test of equality of variance was used
to examine the homogeneity of variance; in case of lack of
homogeneity of variance, Pillai’s trace has been employed
as a more robust approach. The Box’s M test was employed
as a multivariate test of homogeneity of variance. Finally, the
η2p was used to report the effect size indicating how much
variance was explained by the independent variables. All
inferential tests employed two-tailed null hypotheses with
alfa= 0.05 and were performed in IBM SPSS Statistics for
Windows, Version 22.0 (IBM SPSS, Armonk, NY: IBM
Corp.).

Results
The baseline characteristics of the participants are shown
in Table 1. They were mainly males (n= 33, 73.3%),
married (n= 15, 68.2%), with a high school diploma (n=
12, 63.2%), retired (n= 13, 65%), having a mean age of
63.02 years (SD= 10.46). The most frequent histological
type was adenocarcinoma (n= 31, 68.9%), and the major-
ity of patients had at least one esophageal cancer risk factor
(n= 36, 87.8%) and between one to three comorbidities (n
= 22; 47.8%). The mean BMI was 25.5 Kg/m2 (SD= 2.96).
The most frequent surgical approach was transthoracic
esophagectomy (n= 35, 77.8%), and the median length
of hospital stay was 11 days (IQR= 7–15 days).
Twenty-eight patients (62.2%) received neoadjuvant che-
motherapy before surgery.

Table 2 shows the longitudinal trajectory of HRQoL,
symptoms, health literacy, and self-efficacy. Domains with
significant changes over time are depicted in Figure 1.

Functional Dimensions of HRQoL
The computed constructs of the EORTC QLQ-C30 regarding
the functional profile of patients (physical functioning, role
functioning, emotional functioning, cognitive functioning,
social functioning, and general health status/QoL) showed
significant differences in their scores over time.

Physical functioning showed a large proportion of var-
iance accounted for by changes over time (F(4,60)= 20.583,
P < .001, η2p= .578), where the lowest mean scores were
recorded two weeks after surgery (mean(T1)= 60± 18.70)
and the scores after three months from hospital discharge
(mean(T4)= 93.13± 7.55) were significantly higher than the
baseline scores (mean(T0)= 88.3± 14.29). Likely, role func-
tioning showed a large proportion of variance accounted
for by changes over time (F(4,60)= 13.48, P < .001, η2p=
.473), reporting a significant improvement after three

Table 1. Baseline Characteristics of the Enrolled Patients (n= 45).

N %

Sex

Males 33 73.3

Females 12 26.7

Marital status

Married 15 68.2

Unmarried 7 31.8

Educational level

Primary school 4 21.1

High school 12 63.2

University 3 15.8

Working status

Active worker 7 35

Retired/unemployed 13 65

Age

Years (mean; SD) 63.02 10.46

Histological type

Adenocarcinoma 31 68.9

Squamous cell carcinoma 13 28.9

Melanoma 1 2.2

Esophageal Cancer Risk Factors

Yes 36 87.8

Comorbidities

No 8 17.4

Moderate Comorbidities 22 47.8

Severe Comorbidities

(more than 3 comorbidities)

7 15.2

BMI

Kg/m2 (mean; SD) 25.5 2.96

Neo-adjuvant

chemo(radio)

therapy

Yes 28 62.2

Surgical approach

Transhiatal esophagectomy 3 6.7

Transthoracic

esophagectomy

35 77.8

Minimally-invasive

esophagectomy

6 13.3

McKeown esophagectomy 1 2.2

Legend: SD= standard deviation.
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months from hospital discharge (mean(T4)= 85.23± 20.72)
compared with scores of baseline (mean(T0)= 77.91±
32.67). Emotional functioning showed a large proportion of
variance accounted for by changes over time as well
(F(4,60)= 15.52, P < .001, η2p= .509). The scores of emo-
tional functioning reported the larger mean difference from
baseline assessment (mean(T0)= 67.19± 25.72) and after
three months from hospital discharge (mean(T4)= 88.02±
20.72). Cognitive functioning showed a moderate proportion
of variance accounted for by changes over time (F(2.4,36.5)=
4.9, P= .009, η2p= .247). Cognitive functioning was
roughly stable over time with only a slight decline in the
mean scores collected two weeks after surgery (mean(T1)=
87.50± 16.66) compared with the mean scores collected
one month (mean(T2)= 91.67± 14.90), two months (scores
collected only in patients underwent neoadjuvant chemother-
apy: mean(T3)= 97.92± 5.69), and three months after hospi-
tal discharge (mean(T4)= 98.96± 4.16). Social functioning
showed a small proportion of variance accounted for by
changes over time (F(4,60)= 3.63, P= .010, η2p= .195).
The scores of social functioning reported a slightly

significant improvement after three months from hospital dis-
charge (mean(T4)= 82.29± 23.14) compared to the mean
scores collected two weeks after surgery (mean(T0)= 67.71
± 26.85) and the Bonferroni post hoc test (p= .058) high-
lighted that the scores of obtained at T4 did not differ from
scores collected at baseline (T0). Finally, the general health
status/QoL showed a moderate proportion of variance
accounted for by changes over time (F(2.5–36.8)= 6.948, P
= .002, η2p= .317), where a significant improvement after
three months from hospital discharge (mean(T4)= 72.92±
13.43) emerged in comparison with the baseline scores
(mean(T0)= 60.42± 17.87).

Symptoms
The computed constructs of the EORTC QLQ-C30 regarding
the general symptoms of patients with a significant effect size
in their changes over time were fatigue, pain, dyspnea,
insomnia, and appetite loss (Table 2). Constipation, diarrhea,
and financial difficulties were roughly stable over time.

Table 2. Longitudinal trajectory of HRQoL, symptoms, health literacy, and self-efficacy.

T0 T1 T2 T3 T4

Mean SD Mean SD Mean SD Mean SD Mean SD η2p P

Physical functioning (PF2) 88.33 14.29 60.00 18.70 79.17 16.12 89.58 10.02 93.13 7.55 .578 .001
Role functioning (RF2)* 77.91 32.67 42.42 33.61 68.99 27.84 79.63 26.52 85.23 20.72 .473 .001
Emotional functioning (EF) 67.19 25.72 75.52 27.46 83.33 21.00 85.94 21.88 88.02 19.47 .509 .001
Cognitive functioning (CF)* 88.54 14.55 87.50 16.66 91.67 14.90 97.92 5.69 98.96 4.16 .247 .009
Social functioning (SF) 79.17 29.50 67.71 26.85 78.13 25.61 87.50 19.72 82.29 23.14 .195 .010
General health status/QoL (GHS)* 60.42 17.87 52.08 15.95 65.63 14.23 69.79 16.35 72.92 13.43 .317 .002
Fatigue (FA)* 27.78 27.51 50.00 25.33 29.17 22.54 22.92 23.11 15.97 19.01 .379 .001
Nausea vomiting (NV)* 10.42 17.07 20.83 23.96 10.42 20.06 9.38 20.15 8.33 21.08 .122 .138

Pain (PA) 6.25 11.98 38.54 19.92 17.71 17.01 13.54 16.35 6.25 10.31 .538 .001
Dyspnea (DY) 4.17 11.38 33.33 24.34 14.58 20.97 14.58 17.07 8.33 14.90 .345 .001
Insomnia (SL) 16.67 24.34 50.00 29.81 25.00 31.03 12.50 23.96 10.42 20.06 .408 .001
Appetite loss (AP) 17.78 27.79 37.78 27.79 22.22 29.99 17.78 17.21 11.11 20.57 .211 .009
Constipation (CO)* 8.33 14.91 16.67 21.08 10.42 20.06 6.25 13.43 0.00 0.00 .156 .066

Diarrhea (DI)* 8.33 22.77 25.00 19.24 12.50 20.63 10.42 20.06 6.25 18.13 .153 .082

Financial difficulties (FI)* 6.25 13.43 14.58 17.07 14.58 17.07 14.58 20.97 10.42 20.06 .067 .364

Eating (EAT)* 20.54 21.92 29.47 19.19 22.56 16.05 17.13 17.26 14.57 12.15 .113 .142

Reflux (RFX)* 8.71 16.62 19.95 17.79 12.30 15.64 11.11 15.12 10.00 15.24 .063 .359

Pain (PA)* 10.10 18.99 11.38 14.20 8.47 10.64 5.56 10.26 3.95 7.54 .151 .065
Dysphagia (DYS)* 57.83 29.30 33.85 21.68 52.12 18.11 69.75 16.52 68.40 24.15 .412 .001
Swallowing saliva (SV) 15.91 26.40 17.83 22.24 4.76 15.74 9.26 15.36 4.44 15.24 .099 .149

Choked swallowing (CH) 6.82 18.44 0.79 5.14 1.59 7.18 5.56 17.15 0.00 0.00 .084 .248

Dry mouth (DM)* 14.39 26.31 23.26 30.45 12.70 29.40 1.85 7.85 5.93 16.34 .198 .020
Taste (TA)* 10.08 21.25 18.70 23.62 13.82 22.33 14.81 4.26 12.59 21.66 .174 .038
Coughing (CO)* 8.33 17.79 22.48 23.81 15.87 23.55 7.41 10.77 5.93 14.71 .273 .002
Talking (SP)* 9.09 18.13 10.85 18.85 7.94 20.57 3.70 23.55 6.06 14.86 .060 .398

Critical Health Literacy* 2.99 0.39 3.03 0.435 3.005 0.47 3.08 0.393 3.1 0.397 .156 .103

Communicative Health Literacy * 3.27 0.463 3.3 0.486 3.29 0.535 3.38 0.534 3.42 0.472 .080 .309

Functional Health Literacy * 3.31 0.546 3.32 0.556 3.36 0.548 3.46 0.582 3.48 0.513 .066 .394

General Self-Efficacy* 65.97 15.28 65.06 20.35 64.77 20.62 67.64 23.55 69.56 17.99 .057 .386

Note: *Greenhouse-Geisser correction for lacking sphericity. P values in bold indicate significant changes of the measured variables over time.
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Fatigue showed a moderate proportion of variance
accounted for by changes over time (F(2.4,36.3)= 9.152,
P < .001, η2p= .379), where the scores after three months
from hospital discharge (mean(T4)= 15.97± 19.01) were sig-
nificantly lower than the baseline scores (mean(T0)= 27.78±
27.51). Conversely, pain showed a large proportion of var-
iance accounted for by changes over time (F(4,6)= 17.470,
P < .001, η2p= .538), where its baseline scores were low at
the baseline (mean(T0)= 6.25± 11.98), with higher scores
two weeks after surgery (mean(T1)= 38.54± 19.92), and a
progressive resolution which was reported to be fully
obtained at three months after hospital discharge (mean(T4)
= 6.25± 10.31). Dyspnea reported a moderate proportion
of variance accounted for by changes over time (F(4,6)=
7.89, P < .001, η2p= .345), where the scores after three
months from hospital discharge (mean(T4)= 8.33± 14.40)

were significantly lower than the scores collected two
weeks after surgery (mean(T1)= 33.33± 24.34). Regarding
insomnia, which showed a moderate proportion of variance
accounted for by changes over time (F(4,6)= 10.32,
P < .001, η2p= .408), the mean score after three months
from hospital discharge (mean(T4)= 10.42± 20.06) was sig-
nificantly lower than the baseline mean score (mean(T0)=
16.67± 24.34). Likely, appetite loss, which showed a small
proportion of variance accounted for by changes over time
(F(4,56)= 3.75, P= .009, η2p= .211), showed an improve-
ment three months from hospital discharge (mean(T4)=
11.11± 20.57) compared with scores collected two weeks
after surgery (mean(T1)= 37.78± 27.79).

The computed constructs of the EORTC QLQ-OES18
regarding the esophageal cancer-specific symptoms of
patients with a significant effect size in their changes over

Figure 1. Longitudinal trajectories of domains with a significant score change over time (functional status, global Health, and symptoms).
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time were dysphagia, dry mouth, taste, and coughing. Eating,
reflux, swallowing saliva, choked swallowing, and talking
were roughly stable over time. Dysphagia showed a moderate
proportion of variance accounted for by changes over time
(F(2.28,36.64)= 11.22, P < .001, η2p= .412), where the scores
after three months from hospital discharge (mean(T4)=
68.40± 24.15) showed a higher adequate functionality than
scores collected at baseline (mean(T0)= 57.83± 29.30). Dry
month showed a small proportion of variance accounted for
by changes over time (F(2.45,39.24= 3.95, P= .020, η2p=
.198), where scores highlighted an improvement three
months from hospital discharge (mean(T4)= 5.93± 20.57)
compared with scores collected at baseline (mean(T0)=
14.39± 26.31). Likely, taste showed a small proportion of
variance accounted for by changes over time (F(2.36,37.79=
3.371, P= .038, η2p= .174), where scores reported an
improvement after three months from hospital discharge
(mean(T4)= 12.59± 21.66) compared with scores collected
two weeks after surgery (mean(T1)= 18.70± 23.62).
Coughing showed a moderate proportion of variance
accounted for by changes over time (F(2.66,42.60= 6.017, P
= .002, η2p= .273), with scores indicating an exacerbation
two weeks after surgery (mean(T1)= 22.48± 23.81), an
improvement starting from one month after hospital dis-
charge (mean(T2)= 15.87± 23.55), and a roughly complete
resolution at scores collected three months after hospital dis-
charge (mean(T4)= 5.93± 14.71).

Health Literacy, Self-Efficacy, and Their Relationship
with General Health Status/QoL
The scores of critical health literacy (F(1.7,23.96= 2.581, P=
.103, η2p= .156), communicative health literacy (F(1.9,26.7

= 1.220, P= .309, η2p= .066), functional health literacy
(F(2.4,33.84= 0.994, P= .394, η2p= .066), and general self-
efficacy (F(1.9,30.2= 0.970, P= .386, η2p= .057) were
roughly stable over time as no proportion of variance was
accounted for by changes over time.

Considering the baseline scores of critical health literacy,
communicative health literacy, functional health literacy, and
general self-efficacy as independent variables and general
health status/QoL scores in T1, T2, T3, and T4 as dependent
variables (MANOVA), two significant predictors were
detected. The critical health literacy (L= 0.34, F(5,10)=
3.87, P= .033, η2p= 0.660) and and the general self-efficacy
(L= 0.31, F(5,10)= 3.67, P= .035, η2p= 0.501) showed a
large effect size in predicting the scores of general health
status/QoL over time.

Discussion
The present study provides new insights to assess HRQoL in
curatively-treated esophageal cancer patients (15) by investi-
gating health literacy and self-efficacy. A recent meta-
analysis indicated that the levels of HRQoL achieved by

patients with esophageal cancer within three months from
surgery tend to be stable also in long-term assessments
(10,15,17,33). This evidence suggests that understanding
which elements in the early assessment of patient needs
might influence HRQoL over the first three months after
surgery is particularly important to achieve long-term and
stable positive outcomes regarding patient experiences and
HRQoL (15,34).

The present study identified the baseline (preoperative) scores
of critical health literacy and general self-efficacy as strong and
positive predictors of the general health status/QoL over time.
Considering that critical health literacy and general self-efficacy
might be susceptible to improvements through educational and
supportive initiatives for empowering patients and optimizing
their confidence to deal with challenging situations (22), these
results imply that focused educational, motivational, and suppor-
tive strategies in the preoperative period might be critical for
achieving positive, short-, and long-term outcomes. In other
words, these results enrich the framework of the prehabilitation
programs for patients with esophageal cancer undergoing esoph-
agectomy (35). Prehabilitation programs encompass multiple
assessments and interventions, such as physical exercise, nutri-
tional and psychological interventions, delivered through care
pathways and bundle-based interventions across community
care and hospital-based settings (36); however, the current
bundle-based programs for delivering prehabilitation lack in
identifying specific modifiable patient characteristics to guide
the delivery of motivational interviewing and education
(37,38). For this reason, focused interventions on increasing
the levels of critical health literacy and self-efficacy bundle-
based prehabilitation programs for patients undergoing esopha-
gectomy might be strategic.

Another relevant result of this study was the longitudinal
trends that emerged from the subscales highlighting functional
capacity. The general trend, which was less marked for cognitive
functioning, showed that after a functional decline in the imme-
diate postoperative period (two weeks after surgery), recovery
was achieved between one and two months after hospital dis-
charge. Furthermore, the scores achieved at three months
showed improvements compared to the baseline functional
status of physical, role, emotional, cognitive functioning, and
the general health status/QoL beyond the recovery. These
results confirm and enrich with Italian-specific the findings of
recent international studies (15,39,40).

Fatigue, insomnia, appetite loss, dysphagia, and dry mouth
much improved at three months from hospital discharge. Other
symptoms, such as pain, dyspnea, taste, and coughing, which
were generally moderately relevant in the early postoperative
period (two weeks after surgery), progressively deteriorated
within three months from hospital discharge. These trends
are consistent with previous studies (15,41).

Limitations and Strengths
The results of this study have to be contextualized by consid-
ering several limitations. First, the single-center study design
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limits a broad generalization of the results. However, the
sampling approach considered the one-year, real-world expe-
rience of a specialized Italian center treating esophageal
cancer. For this reason, the reported results are less subject
to context-specific variations than extensive aggregate obser-
vational studies, which require specific endeavors to control
confounders. Second, the limited sample size might have
influenced two aspects: the study was not powered to
examine survival or clinical outcomes, and subanalysis con-
sidering different treatments (e.g., “surgery alone” vs.
“surgery plus neoadjuvant chemio(radio)therapy”), different
surgical approaches (e.g., minimally invasive vs. open),
and different clinical conditions (e.g., considering character-
istics, such as BMI, nutritional status, age, sex, and comor-
bidities). For this reason, future larger studies and powered
on specific outcomes are required to provide in-depth infor-
mation on the relationships between health literacy, self-
efficacy, and HRQoL in curatively treated patients with
esophageal cancer.

Conclusions
This study provided a short-term longitudinal trajectory of
HRQoL, health literacy, and self-efficacy of cancer patients
undergoing esophagectomy. HRQoL and PROs, such as
health literacy, and self-efficacy, are generally under-
reported in curatively-treated patients with esophageal
cancer. This study highlighted that baseline levels of health
literacy and self-efficacy influence the overall trajectory of
the general health status/QoL over three months.
Furthermore, the functional patient status generally improved
at three months from surgery, which was also the period
where the majority of cancer-specific and surgery-related
symptoms were declining. Given these results, clinicians
and researchers need to identify strategies to optimize
health literacy and self-efficacy before surgery and within
the context of prehabilitation programs. Future outcome-
powered studies and robust randomized controlled trials to
test possible strategies, such as motivational interviewing
and technology-based interventions crossing community
and hospital-based services, are required to provide
evidence-grounded prehabilitation pathways and bundles.
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