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Abstract
Background: Oesophagectomy is a major procedure with known side effects and reduced postoperative quality of
life (QOL). It has been shown that support of patients in their new life situation is often lacking. Knowledge about
how QOL changes over time is fundamental for addressing patient needs and for determining the optimal timing
of supportive care. The aim of this study was to identify QOL changes over time as well as factors that may impact
patient QOL during the first year after oesophagectomy for cancer.
Methods: Patients operated on for adenocarcinoma or squamous cell cancer of the oesophagus were included in
this study. Seventy-nine patients completed the European Organisation for Research and Treatment of Cancer QOL
questionnaires (QLQ-C30 and QLQ-OES18) before and 2, 4, 6, 9, and 12 months after surgery. A general linear model
with repeated measurement analysis of variance was used for statistical testing.
Results: There was a significant QOL nadir at 2 months compared to 12 months after surgery (QLQ-C30 function
scales p < 0.001, symptom scales p < 0.001, QLQ-OES18 scales p < 0.001). Treatment with proton-pump inhibitors was
associated with enhanced QOL according to QLQ-C30 symptom scales (p = 0.003) and OES-18 scales (p = 0.015), but
age, gender and American Society of Anaesthesiologists classification did not significantly impact QOL.
Conclusions: Patient QOL is severely hampered the first year after oesophagectomy for cancer, with a nadir at 2
months after surgery. Treatment with proton-pump inhibitors improved patient responses to symptom scales. Evidence
of severely affected QOL after surgery indicates that these patients need support at an early stage after surgery. These
results can be used by healthcare professionals to develop a postoperative supportive-care programme that is timed
and better optimised to meet patient needs. Trial registration: EudraCT database 2009-009997-28.
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Background
Patients who have undergone oesophageal resections for
cancer experience reduced quality of life (QOL) over a
substantial period after surgery [1-6]. Patients face
extensive changes in their daily life after surgery, including
reduced physical and sometimes psychological capacities
[7-12], problems that may be underestimated by healthcare
providers. Several studies have focused on various
perspectives of QOL [1-6] as well as on associations
between e.g. QOL and disease characteristics [6]. However,
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there is a lack of knowledge about how patient QOL as a
total concept fluctuates during the first postoperative year.
This information is fundamental when aiming to develop a
supportive-care programme that is adjusted and timed
according to patient needs.
Oesophageal cancer is the eighth most common cancer worldwide [13]. After diagnosis with oesophageal
cancer, the first treatment option for patients is surgery.
Surgical resection with or without chemotherapy or chemoradiotherapy is the mainstay therapy for cure [14].
Oesophageal resections are major surgical procedures
with long hospital stays and strenuous postoperative rehabilitation. Compared with other gastrointestinal surgical procedures, recovery for oesophageal resection is
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usually longer. Although survival after oesophageal cancer surgery has gradually improved, outcome in terms of
survival depends mainly on tumour stage at the time of
diagnosis [15]; the five-year survival rate remains only 31%
[16].
Outcomes after surgery may be expressed in terms of
survival rates, but also in terms of improvement in
QOL. In order to distinguish between QOL in the
broader sense and QOL connected with a patient’s
health, the concept of health-related QOL is often used
[17]. This parameter is a multidimensional construct
that refers to the ‘subjective evaluation of one’s ability to
perform usual tasks and their impact on one’s everyday
physical, emotional, and social well-being’ [18]. The present
study focuses on aspects of QOL connected with patient
health; therefore, in this study, QOL refers to patient
health-related QOL.
Symptoms associated with QOL in this patient group
are often divided into general symptoms (e.g. fatigue,
diarrhoea, appetite loss, and dyspnoea) and oesophagealspecific symptoms (e.g. eating problems, reflux, cough, and
oesophageal pain) [1-4]. Nutrition problems (e.g. dysphagia,
weight loss, lack of appetite, changed sense of taste, or
dumping) [1,3,7,9-11,19-23] as well as problems with
changed bowel habits [1,2,8,10,23] are widely discussed
and are often highlighted as the dominating problems for
patients after surgery.
Previous studies have identified different and sometimes
contradictory factors that impact QOL. For example, age
[1,21], sex [21], co-morbidity, and tumour stage [24] have
been shown to affect QOL in some studies but not in
others. In a study by Johansson et al. [25], proton-pump
inhibitors (PPIs) were shown to exert a positive effect on
anastomotic strictures, indicating that the effect of PPIs
on QOL should be investigated.
To date, several studies have described the impact of
oesophageal cancer surgery on QOL. However, those
studies often focused on specific symptoms and functions
and even if they provided important knowledge about
patient life after surgery, they did not provide healthcare
workers with a clear picture of when patient life is most
severely affected. Knowledge about the timing of support
is greatly needed in order to optimise patient support after
surgery for oesophageal cancer.
AIM

The aim of this study was to identify QOL changes over
time as well as factors that may impact patient QOL
during the first year after oesophagectomy for cancer.

Methods
Study design, setting, and sample

This descriptive prospective study was a separate part of a
randomised controlled trial carried out at Skane University
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Hospital. The study was conducted with two separate aims:
(1) to conduct repeated assessments of health-related QOL
before and after surgery (addressed in the current study),
and (2) randomised controlled evaluation of the effects of
PPIs on postoperative anastomotic strictures [25]. There
were no major differences in the distribution of patient
demographics in the two randomised groups; therefore, in
the current study we evaluated both groups together and adjusted the results according to the randomisation. Since this
study was exploratory and lacked a control and a test group,
no power calculation was needed.
Briefly, patients were eligible for inclusion in this study if
they had undergone oesophageal resections with gastrictube reconstruction due to oesophageal cancer in the distal
oesophagus or at the gastro-oesophageal junction without
major postoperative complications and with tumour-free
resection margins (see list of inclusion and exclusion
criteria’s). During data collection, 129 patients were
available for inclusion. Forty-nine patients were excluded
due to in-hospital death (n = 1), anastomotic leaks (n = 2),
refusal to participate (n = 39), or other reasons (n = 7).
After confirming the exclusion criteria, 80 patients were
included in this study. One patient (n = 1) was excluded
due to failure to attend follow-up. Demographic data are
shown in Table 1.
List of inclusion and exclusion criteria’s
Inclusion criteria

Patients with tumours of any stage in the distal third of
the oesophagus, including type II tumours at the
gastro-oesophageal junction.
Transthoracic oesophageal resection with gastric-tube
reconstructions and circular stapled anastomoses in the
upper right chest.
Postoperative clinical courses without complications
and postoperative anastomotic radiograms without
anastomotic leakage.
Macro- and microscopically tumour-free upper resection
margins.
Willingness, physical and mental capability to comply
with randomisation, and ability to follow the study
protocol.
Age >18 years
Living in the south of Sweden (Skåne county)
Exclusion criteria

Preoperative or planned postoperative chemotherapy or
radiotherapy to the tumour area known at the time of
discharge from the hospital.
Postoperative need for continuous treatment with PPIs
or histamine-2 blockers or treatment with steroidal or
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No reminders were sent out. Answer frequency appears
in Table 2.

Table 1 Demographic characteristics of patients at
baseline (N = 79)
N

%

Male

61

77.2

Female

18

22.8

Sex

Age in years
Mean (standard deviation)

64.9 (8.7)

Median

64.5

Range

44.8-82.9

Age groups
44.8-61.9 years

26

32.9

62.0-68.6 years

27

34.2

69.5-82.9 years

26

33.9

1

13

16.5

2

40

50.6

3-4

20

25.3

Missing

6

7.6

Control group (no treatment)

40

50.6

Intervention group (treatment)

39

49.4

Yes

23

29.1

No

56

70.9

ASA classification*

Result of randomisation

Anastomotic strictures

*American Society of Anaesthesiologists (ASA) physical status classification
system: 1 = normal healthy patient; 2 = patient with mild systemic disease;
3 = patient with severe systemic disease; 4 = patient with severe systemic
disease that is a constant threat to life.

non-steroidal anti-inflammatory drugs other than
occasional use.
Known allergy or side effects to PPIs preventing
continuous treatment for one year
Present drug or alcohol abuse
Failure to attend at least one postoperative visit
Patient recruitment began two days before discharge
from the hospital ward. All patients received both oral
and written information about the study before providing
informed consent. This study was conducted in accordance
with the Declaration of Helsinki [26], was approved by the
ethics committee at Lund University, Lund, Sweden
(LU-693-02), and was registered in the EudraCT database
(2009-009997-28) for clinical trials.
Data collection

All patients were asked to complete QOL questionnaires
before the operation and at 2, 4, 6, 9, and 12 months
after surgery. Questionnaires were sent to the patients
by mail and were sent back in an enclosed envelope.

Instruments and measurements

Data collection was based on European Organisation for
Research and Treatment of Cancer (EORTC) validated
questionnaires. The general QOL questionnaire QLQ-C30
(version 3.0) and the oesophagus-specific module QLQOES18 were used.
The EORTC QLQ-C30 questionnaire was developed
to assess health-related QOL in patients with cancer.
QLQ-C30 incorporates nine multi-item scales divided
into five functional scales (physical, role, emotional,
cognitive, and social), three symptom scales (fatigue,
nausea/vomiting, and pain), and a global health and
QOL scale. Several single-item symptom measures are
also included in this instrument [27].
EORTC diagnosis-specific modules have been developed
to cover specific diagnoses and to address symptoms and
concerns specific to patient groups. The oesophagusspecific module QLQ-OES18 measures oesophageal
cancer-specific symptoms and assesses four symptom
scales (dysphagia, eating, reflux, and oesophageal pain)
and six single items (trouble swallowing saliva, choking,
dry mouth, taste, cough, and speech) [28]. Both QLQOES18 and QLQ-C30 are based on a Likert scale. Before
analysis, patient responses were linearly transformed into
a 0–100 scale and further processed according to the
EORTC scoring manual [29]. High scores on symptom
scales indicate more symptoms, while high scores on
function scales indicate better function.
The American Society of Anaesthesiologists (ASA)
score was collected from patient medical records and
used in our statistical model as a potential impact factor.
The ASA score is a classification of the patient’s physical
status and ranges from 1 (‘normal healthy patient’) to six
(‘brain-dead patient’) [30]. In our model, we controlled
for ASA classifications 1 and 2 as separate variables and
ASA classifications 3–4 as one variable.
Age was categorized into three groups.
Table 2 Answer frequency and drop outs over time (N = 79)
Time of
measurements

Answers
n

%

Pre-operative

71

89.9

2 months

64

81.0

0

15

4 months

50

63.3

3

6 months

55

69.6

6

9 months

52

65.8

12 months

32

40.5

*Adjusted for deceased patients.

Deceased

Missing

Answers
possible*

n

n

n

%

0

8

26

76

65.8

18

73

75.3

10

17

69

75.4

24

23

56

57.1
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Statistical analysis

Results from the QLQ-C30 and QLQ-OES18 questionnaires were transformed into function scales and symptom
scales according to instructions from the providers [27-29].
Imputation of missing values was done in two steps. Values
missing from completed questionnaires were replaced
according to the scoring manual of the instrument [29].
Missing values due to missing forms were replaced via
mean-value imputation. We sought to evaluate general
trends for the scales rather than to separately analyse each
transformed scale. A priori, we established three separate
statistical models: one for the set of function scales
(QLQ-C30) and two separate sets for the symptom
scales (QLQ-C30 and QLQ-OES18). Preoperative and
postoperative assessments at 2, 4, 6, 9, and 12 months
after surgery were included into each of the three statistical models. A general linear model with repeated measurement analysis of variance was used. Results from the
first postoperative year were evaluated as a composite
time parameter and adjusted for the following potential
impact factors: gender, age, ASA score, randomisation of
the study population (PPIs or no treatment), and whether
an anastomotic stricture appeared after surgery. Contrasts
were used to compare the results from each evaluated
pre- or postoperative occasion with the results of the
12-month assessments. Interaction analyses were carried
out between the composed time parameter and each of the
factors gender, age, ASA score, randomisation, and anastomotic stricture. The original data did not follow a perfect
normal distribution. However, repeated-measurements
analysis of variance was used due to its robustness to
deviations from the normal distribution and because
non-parametric statistical tests with this complex set-up
are not available. When Mauchly’s test of sphericity
indicated deviations from sphericity, adjustments of
the degrees of freedom were made according to the
Huynh-Feldt correction. Residuals were graphically
checked for constant variance, normality, independence,
and linearity. P-values <0.05 were considered significant.
Calculations were performed with the SPSS 18 package
(Chicago, USA).

Results
A total of 79 patients, mostly men (77.2%), were included
in this study. The mean age was 64.9 years, with a
standard deviation of 8.7 years (Table 1). The answer
frequency was 89.9% at baseline compared with 57.1%
at the 12-month follow-up (adjusted for deceased patients;
Table 2).
Results for the function scales (QLQ-C30) exhibited
an overall significant deviation in experienced function
levels over time (p = 0.006). This change manifested as a
significant peak of adverse functions at two months after
surgery versus 12 months after surgery (p < 0.001;
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Figure 1). Results were not significantly influenced by
gender (p = 0.379), age (p = 0.696), ASA score (p = 0.338),
randomisation (p = 0.081), or whether an anastomotic
stricture appeared after surgery (p = 0.732). Interaction
analyses indicated no additional interactions among the
evaluated variables during the study period.
Results for the QLQ-C30 symptom scales also indicated
an overall significant change in experienced symptoms
over time (p < 0.001), with a significant peak of symptoms
at two months after surgery compared to 12 months after
surgery (p < 0.001; Figure 2). Overall, results were
significantly impacted by the outcome of the randomisation (PPIs or no treatment; p = 0.003), but not by
gender (p = 0.319), age (p = 0.696), ASA score
(p = 0.338), or whether an anastomotic stricture appeared after surgery (p = 0.732). Interaction analyses indicated no additional interactions among the evaluated
variables during the study period.
Results for the QLQ-OES18 symptom scales showed
an overall significant change in symptoms over time
(p < 0.001) with a significant peak of symptoms at two
months after surgery compared to 12 months after surgery
(p < 0.001; Figure 3). Results were significantly impacted
by randomisation to PPIs or to no treatment (p = 0.015),
but not by gender (p = 0.428), age (p = 0.812), ASA score
(p = 0.900), or whether an anastomotic stricture appeared
after surgery (p = 0.689). Interaction analyses indicated
that patients with anastomotic strictures had more adverse symptoms at two months than at 12 months
after surgery (p = 0.004). No other significant interactions were found.

Discussion
Methodological considerations

In this study, EORTC questionnaires were used to evaluate patient QOL, focusing on how symptoms and function
fluctuate over the first postoperative year. Earlier studies
reported that QOL is negatively affected after oesophagectomy within specific symptom and function areas
[1-4,6], but no studies focused on when interventions are
most needed. In order to focus on when patient QOL is
most severely impaired during the first postoperative year,
we performed a composite analysis of the components of
the function and symptom scales instead of performing
multiple analyses of each individual component of the
scales. One potential limitation of this study is that it does
not yield information about specific symptoms or functions. However, it provides a comprehensive picture of
how QOL changes over time –information that is
important when planning support interventions for these
patients. Another potential limitation is that information
about whether each patient lives alone was not available,
which needs to be taken into account when interpreting
our results.
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Function scales QLQ-C30
100
90
Physical
80

Role

70

Emotional
Cognitive

60

Social

50

Global health status

40
Preop

2 months

4 months

6 months

9 months 12 months

Figure 1 Mean values of each QLQ-C30 function scale during the study year. There was a significant deviation at 2 months compared to
12 months after surgery (p < 0.001). For function scales, a high score indicates a high level of functioning. For global health status, a high score
indicates high QOL. Preop, preoperative.

This study of QOL was a separate part of a randomised controlled trial of the effect of PPIs on anastomotic
strictures after oesophagetomy with gastric-tube reconstructions [25]. The fact that this study was a part of a trial
in which patients were randomised to two arms (PPI treatment or no treatment) could be a source of potential bias.
However, all patients selected for the study met the list of
inclusion criteria irrespective of the study arm into which
they were randomised. Since no major differences in the
distributions of demographics were identified between the
two arms (data not shown), all patients included in this
study were evaluated together. Final findings were adjusted
according to randomisation to PPI treatment or no treatment; patients who received PPIs had better outcomes
than patients without PPIs. Hence, this study design enabled us to control for the potential impact of treatment
on patient QOL, a strength of this study.
During data collection, approximately 30% of the
included patients died, several due to relapse of their
cancer. It is realistic to believe that those patients
would have suffered from more symptoms than patients
that did not suffer relapse. Although this scenario would

probably have affected the answers of these patients, we
did not adjust this study accordingly.
Consideration of results

The results of this study indicated that patient QOL is
negatively affected after oesophagectomy, with a nadir at
two months compared to 12 months after surgery. These
dynamics are likely due to several factors, such as persistent surgery-related ailments that exert both physical
and psychological effects; further, patients were discharged from the ‘safe’ hospital setting, which included
all necessary support, and struggled to adapt to a new
life situation that included symptoms and ailments at
home [5,8]. Earlier studies have shown a complex picture
of patient QOL after oesophagectomy. Some studies reported that QOL was satisfactory or good [22,31,32],
while others stated that it was reduced for a substantial period after surgery [1-3,23]. Several studies focused on differences in patient QOL at various time
points after surgery [2,23,33]. In contrast to this study
six response measurements during the first postoperative year, other studies often included long intervals

Symptom scales QLQ-C30
60
Fatigue

50

Nausea/vomiting
Pain

40

Dyspnoea

30

Insomnia
Appetite loss

20
Constipation
Diarrohea

10

Financial problems

0
Preop

2 months

4 months

6 months

9 months

12 months

Figure 2 Mean values of each QLQ-C30 symptom scale during the study year. There was a significant deviation at 2 months compared to
12 months after surgery (p < 0.001). For symptom scales, a high score indicates more problems. Preop, pre-operative.
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Symptom scales QLQ-OES-18
60
50

Dysphagia

40

Reflux

Eating

Oesophageal pain

30

Trouble swallowing saliva
Choking when swallowing

20

Dry mouth
Sense of taste

10

Coughing
Talking

0
Preop

2 months

4 months

6 months

9 months

12 months

Figure 3 Mean values for each QLQ-OES-18 symptom scale during the study year. There was a significant change at 2 months compared
to 12 months after surgery (p < 0.001). For symptom scales, a high score indicates more problems. Preop, pre-operative.

between measurements points, with only a few measurement points during follow-up, or focused on specific symptoms and functions. Our intensive following
of our patient group enabled us to draw more reliable
conclusions about how QOL changes during the first
postoperative year.
With good knowledge of underlying relevant factors
that impact patient QOL, healthcare professionals can
better tailor postoperative supportive-care programmes.
This study demonstrated that treatment with PPIs, but not
age, gender, or ASA classification, significantly impacted
patient QOL (symptom scales). Gastro-oesophageal
reflux is a prominent problem for this patient group
[1,3,21]. For example, Lagergren et al. [3] reported
that patients suffered from problems with reflux as
long as 3 years after surgery. Taken together, these results suggest that treatment with PPIs has a positive
impact on patient QOL and lowers the risk of
oesophageal strictures after surgery [25]. Thus, PPIs
could be recommended during the first postoperative
year.
Earlier studies of patient experiences concluded that
patients require support in handling persistent problems
after surgery [34] and that postoperative support should
address the patients’ physical, psychological, and social
concerns [12,34]. The current study demonstrated that
patient QOL is most severely reduced 2 months after
surgery, which indicates that patients need support at an
early stage. Supportive-care programmes within other
cancer contexts exerted positive effects on QOL [35,36],
reduced unmet supportive-care needs, and improved
continuity of care [35]. However, earlier intervention
studies that sought to support these patients after surgery
reported divergent results on QOL [37-39]. Since our
study showed that patient QOL is most severely hampered
two months after surgery, the timing of support after
surgery is essential. The current study suggests a
great need for proactive supportive-care programmes

for these patients; in hospital, patients should be prepared
for life after surgery, and after discharge, physical and
psychological support should be provided to patients
in their new life situation. We therefore suggest enhancing patient QOL by combining a supportive-care
programme (including a discharge meeting focusing
on the post-surgery period) with nurse-led proactive
telephone contacts that address individual needs during
the first year after surgery. Further studies testing such a
programme are needed.

Conclusions
The current study demonstrates that patient QOL is
severely reduced during the first year after oesophagectomy
for cancer, with a nadir at 2 months after surgery. Treatment with PPIs improves patient responses on symptom
scales. The severe effect on QOL after surgery indicates
that these patients need support soon after surgery. These
results can be used to help healthcare professionals develop
postoperative supportive-care programmes that are better
timed and optimised to patient needs.
Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MM contributed to data processing, data analysis, data interpretation,
and drafting of the manuscript. RK was substantially involved in data
interpretation and drafting of the manuscript. BI contributed to data
interpretation and drafting of the manuscript. MR was substantially
involved in data collection and drafting of the manuscript. JJ contributed
to designing the study, data processing, data analysis, data interpretation,
and drafting of the manuscript. All authors read and approved the final
manuscript.

Acknowledgements
This study was supported by grants from Södra Sjukvardsregionen
[The Southern Regional Health Care Committee] and Vardakademin
[Academy of Caring Science] at Skane University Hospital.

Malmström et al. BMC Health Services Research (2015) 15:96

Author details
1
Clinical Sciences, Lund University, Lund, Sweden. 2Department of surgery, Skane
University Hospital, Lund, Sweden. 3Department of cardio-thoracic surgery, Skane
University Hospital, Lund, Sweden.
Received: 11 June 2013 Accepted: 17 February 2015

References
1. Viklund P, Wengstrom Y, Rouvelas I, Lindblad M, Lagergren J. Quality of life
and persisting symptoms after oesophageal cancer surgery. Eur J Cancer.
2006;42(10):1407–14.
2. Djarv T, Lagergren J, Blazeby JM, Lagergren P. Long-term health-related
quality of life following surgery for oesophageal cancer. Br J Surg.
2008;95(9):1121–6.
3. Lagergren P, Avery KN, Hughes R, Barham CP, Alderson D, Falk SJ, et al.
Health-related quality of life among patients cured by surgery for
esophageal cancer. Cancer. 2007;110(3):686–93.
4. Blazeby JM, Farndon JR, Donovan J, Alderson D. A prospective longitudinal
study examining the quality of life of patients with esophageal carcinoma.
Cancer. 2000;88(8):1781–7.
5. Malmström M, Ivarsson B, Johansson J, Klefsgard R. Long-term experiences
after oesophagectomy/gastrectomy for cancer–a focus group study. Int J
Nurs Stud. 2013;50(1):44–52.
6. Scarpa M, Saadeh LM, Fasolo A, Alfieri R, Cagol M, Cavallin F, et al.
Health-related quality of life in patients with oesophageal cancer:
analysis at different steps of the treatment pathway. J Gastrointest
Surg. 2013;17:421–33.
7. Clarke C, McCorry NK, Dempster M. The role of identity in adjustment
among survivors of oesophageal cancer. J Health Psychol.
2011;16(1):99–108.
8. Olsson U, Bergbom I, Bosaeus I. Patients’ experiences of the recovery period
3 months after gastrointestinal cancer surgery. Eur J Cancer Care (Engl).
2002;11(1):51–60.
9. Watt E, Whyte F. The experience of dysphagia and its effect on the quality
of life of patients with oesophageal cancer. Eur J Cancer Care (Engl).
2003;12(2):183–93.
10. Verschuur EM, Steyerberg EW, Kuipers EJ, Essink-Bot ML, Tran KT,
Van Der Gaast A, et al. Experiences and expectations of patients after
oesophageal cancer surgery: an explorative study. Eur J Cancer Care
(Engl). 2006;15(4):324–32.
11. Wainwright D, Donovan JL, Kavadas V, Cramer H, Blazeby JM. Remapping
the body: learning to eat again after surgery for esophageal cancer.
Qual Health Res. 2007;17(6):759–71.
12. McCorry NK, Dempster M, Clarke C, Doyle R. Adjusting to life after
esophagectomy: the experience of survivors and carers. Qual Health Res.
2009;19(10):1485–94.
13. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. GLOBOCAN 2008
v2.0, Cancer Incidence and Mortality Worldwide: IARC CancerBase No. 10
[Internet]. Lyon, France: International Agency for Research on Cancer; 2010.
Available from: http://globocan.iarc.fr, accessed on 06.06.2013.
14. Wu PC, Posner MC. The role of surgery in the management of oesophageal
cancer. Lancet Oncol. 2003;4(8):481–8.
15. Trivers KF, De Roos AJ, Gammon MD, Vaughan TL, Risch HA, Olshan AF,
et al. Demographic and lifestyle predictors of survival in patients with
esophageal or gastric cancers. Clin Gastroenterol Hepatol. 2005;3(3):225–30.
16. Rouvelas I, Zeng W, Lindblad M, Viklund P, Ye W, Lagergren J. Survival after
surgery for oesophageal cancer: a population-based study. Lancet Oncol.
2005;6(11):864–70.
17. Fayers P, Machin D. Quality of life: assessment, analysis and interpretation of
patient-reported outcomes. West Sussex: John Wiley & sons LTD; 2007.
18. Fayers P, Hays R. Assessing quality of life in clinical trials. 2nd ed. New York:
Oxford University Press; 2005.
19. Andreassen S, Randers I, Ternulf-Nyhlin K, Mattiasson A-C. A meta-analysis of
qualitative studies on living with oesophageal and clinically similar forms of
cancer, seen from the perspective of patients and family members. Int J
Qual Studies on health and well-being. 2007;2:114–27.
20. Andreassen S, Randers I, Naslund E, Stockeld D, Mattiasson AC. Patients’
experiences of living with oesophageal cancer. J Clin Nurs. 2006;15(6):685–95.

Page 7 of 7

21. McLarty AJ, Deschamps C, Trastek VF, Allen MS, Pairolero PC, Harmsen WS.
Esophageal resection for cancer of the esophagus: long-term function and
quality of life. Ann Thorac Surg. 1997;63(6):1568–72.
22. Hallas CN, Patel N, Oo A, Jackson M, Murphy P, Drakeley MJ, et al. Five-year
survival following oesophageal cancer resection: psychosocial functioning
and quality of life. Psychol Health Med. 2001;6(1):87–94.
23. Olsson U, Bosaeus I, Svedlund J, Bergbom I. Patients’ subjective symptoms,
quality of life and intake of food during the recovery period 3 and 12 months
after upper gastrointestinal surgery. Eur J Cancer Care (Engl). 2007;16(1):74–85.
24. Djarv T, Blazeby JM, Lagergren P. Predictors of postoperative quality of life
after esophagectomy for cancer. J Clin Oncol. 2009;27(12):1963–8.
25. Johansson J, Oberg S, Wenner J, Zilling T, Johnsson F, von Holstein CS, et al.
Impact of proton pump inhibitors on benign anastomotic stricture
formations after esophagectomy and gastric tube reconstruction: results
from a randomized clinical trial. Ann Surg. 2009;250(5):667–73.
26. World Medical Association Inc. Declaration of Helsinki: ethical principles for
medical research involving human subjects. J Indian Med Assoc.
2009;107(6):403–5.
27. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al.
The European Organization for Research and Treatment of Cancer
QLQ-C30: a quality-of-life instrument for use in international clinical trials in
oncology. J Natl Cancer Inst. 1993;85(5):365–76.
28. Blazeby JM, Conroy T, Hammerlid E, Fayers P, Sezer O, Koller M, et al. Clinical
and psychometric validation of an EORTC questionnaire module, the EORTC
QLQ-OES18, to assess quality of life in patients with oesophageal cancer.
Eur J Cancer. 2003;39(10):1384–94.
29. Fayers P, Aaronson N, Bjordal K, Sullivan M, Curran D, Groenvold M. The
EORTC QLQ-C30 scoring manual, vol. 2. Brussles: European Organization for
Research and Treatment of Cancer; 1999.
30. American society of anesthesiologists. ASA physical status classification
system. Avalible on: https://www.asahq.org/resources/clinical-information/
asa-physical-status-classification-system [2015-03-04].
31. Courrech Staal EF, van Sandick JW, van Tinteren H, Cats A, Aaronson NK.
Health-related quality of life in long-term esophageal cancer survivors after
potentially curative treatment. J Thorac Cardiovasc Surg. 2010;140(4):777–83.
32. Gockel I, Gonner U, Domeyer M, Lang H, Junginger T. Long-term survivors
of esophageal cancer: disease-specific quality of life, general health and
complications. J Surg Oncol. 2009;102(5):516–22.
33. Rutegard M, Hughes R, Lagergren P, Blazeby JM. Determinants of global
quality of life before and after major cancer surgery: an exploratory study.
Qual Life Res. 2009;18(9):1131–6.
34. Malmström M, Klefsgard R, Johansson J, Ivarsson B. Patients’ experiences of
supportive care from a long-term perspective after oesophageal cancer
surgery A focus group study. Eur J Oncol Nurs. 2013;17:856–62.
35. Howell DM, Sussman J, Wiernikowski J, Pyette N, Bainbridge D, O’Brien M,
et al. A mixed-method evaluation of nurse-led community-based supportive
cancer care. Support Care Cancer. 2008;16(12):1343–52.
36. Rosenbaum E, Gautier H, Fobair P, Neri E, Festa B, Hawn M, et al. Cancer
supportive care, improving the quality of life for cancer patients. A program
evaluation report. Support Care Cancer. 2004;12(5):293–301.
37. Pool MK, Nadrian H, Pasha N. Effects of a self-care education program
on quality of life after surgery in patients with esophageal cancer.
Gastroenterol Nurs. 2012;35(5):332–40.
38. Cheng QM, Kong CQ, Chang SY, Wei AH. Effects of psychological nursing
intervention on personality characteristics and quality of life of patients with
esophageal cancer. Clin Res Hepatol Gastroenterol. 2012.
39. Verschuur EM, Steyerberg EW, Tilanus HW, Polinder S, Essink-Bot ML,
Tran KT, et al. Nurse-led follow-up of patients after oesophageal or gastric
cardia cancer surgery: a randomised trial. Br J Cancer. 2009;100(1):70–6.

