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4Department of Surgery, Lund University, Lund, Sweden

*Correspondence to: Department of Surgical Sciences, Uppsala University, SE-75185 Uppsala, Sweden (e-mail: gustav.linder@surgsci.uu.se)

Abstract

Background: Oesophageal cancer management requires extensive in-hospital care. This cohort study aimed to quantify in-hospital
care for patients with oesophageal cancer in relation to intended treatment, and to analyse factors associated with risk of spending a
large proportion of survival time in hospital.

Methods: All patients with oesophageal cancer in three nationwide registers over a 10-year period were included. In-hospital care
during the first year after diagnosis was evaluated, and the proportion of survival time spent in hospital, stratified by intended treat-
ment (curative, palliative or best supportive care), was calculated. Associations between relevant factors and a greater proportion of
survival time in hospital were analysed by multivariable logistic regression.

Results: In-hospital care was provided for a median of 39, 26, and 15 days in the first year after diagnosis of oesophageal cancer in cu-
rative, palliative, and best supportive care groups respectively. Patients receiving curatively intended treatment spent a median of 12
per cent of their survival time in hospital during the first year after diagnosis, whereas those receiving palliative or best supportive
care spent 19 and 23 per cent respectively. Factors associated with more in-hospital care included older age, female sex, being un-
married, and chronic obstructive pulmonary disease.

Conclusion: The burden of in-hospital care during the first year after diagnosis of oesophageal cancer was substantial. Important
clinical and socioeconomic factors were identified that predisposed to a greater proportion of survival time spent in hospital.

Introduction
Cancers affecting the oesophagus and gastro-oesophageal junc-

tion carry high mortality rates, causing up to 1 100 000 deaths per

year globally1–3. Although the highest incidence is found in Asia,

there has been a marked increase in incidence of adenocarci-

noma in the West in recent decades. Advances in surgical techni-

ques, perioperative care, and oncological adjuncts have

increased the chance of curing localized disease4,5. In Sweden,

healthcare is funded publicly and organized in 21 separate coun-

ties, with independent healthcare systems that refer patients to

some six tertiary centres for management of oesophageal cancer.

Nationwide consensus guidelines govern diagnostics, treatment,

and follow-up. In 2018, more than 90 per cent of patients with

oesophageal cancer were discussed in a multidisciplinary team

conference. As in many European countries, curative treatment

is predominantly multimodal4,5 and can be offered to around

one-third of patients, whereas the greater proportion, diagnosed

at an advanced stage, can only be offered palliation or best sup-

portive care.
All patients diagnosed with cancer of the oesophagus or gas-

tro-oesophageal junction require healthcare, including varying

amounts of in-hospital care. For some, a large proportion of the
remaining life after diagnosis is spent in hospital. The burden of
in-hospital care can vary widely, mainly depending on the treat-
ment offered. Information on this burden is scarce, although the
number of hospital admissions for patients with gastric cancer in
a Western setting has been described recently6. Nationwide data
from the Swedish National Register for Oesophageal and Gastric
Cancer (NREV) reported an overall 5-year survival rate of just 15
per cent for patients diagnosed with oesophageal cancer, empha-
sizing the importance of maintaining health-related quality of
life, rather than offering futile interventions7.

A unique personal identification number, given to each citizen
at birth in Sweden, makes it possible to link data from several
registers. One such well validated register, the NREV, contains
data on diagnosis and care, including information on intended
treatment (curative, palliative, best supportive care), for all
patients with these diagnoses since 2006. The National Patient
Register (NPR) covers all diagnosis codes as well as dates of ad-
mission and discharge for inpatient care from 1987, and since
2001 has also covered outpatient clinic visits from public, as well
as private, caregivers8. The Swedish Prescribed Drugs Register
contains data on prescribed and patient-collected drugs since
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2005, providing updated data on treatment patterns and co-mor-
bidities.

The aim of the present study was to describe the total burden
of in-hospital care for patients diagnosed with oesophageal can-
cer (including cancers of the oesophagogastric junction) over a
10-year interval, and to identify factors influencing the propor-
tion of survival time spent in hospital during the first year after
diagnosis.

Methods
This study was approved by the regional ethical review board in
Stockholm (2013/596–31/3 and 2016/1486–32). It included all
patients with oesophageal cancer diagnosed in Sweden between
1 January 2006 and 31 December 2015. The primary selection
base was the NREV9, including both adenocarcinoma and squa-
mous cell carcinoma. Subsequently, patients not reported to
NREV were added by searching the NPR for the diagnosis oeso-
phageal cancer (ICD10 C15.0–15.9), including Siewert I and II
tumours (ICD10 C16.0A, 16.0 B, C16.0X). Only patients registered
in the Swedish Cancer Register were included. Individual-patient
data were cross-linked with the Swedish Prescribed Drug
Register10,11, Cause of Death Register12, Swedish Cancer
Register13, and the NPR; additional demographic data as well as
marital status and educational data were obtained from the
Longitudinal Integrated Database for Health Insurance and
Labour Market Studies from the Swedish National Board of
Health and Welfare. Intended treatment (curative, palliative or
best supportive care) was determined, for the vast majority of
patients, by the multidisciplinary team after staging investiga-
tions or by the treating physician, and reported to the NREV as a
mandatory variable. All the above registries are well described,
researched, and validated8–14.

Baseline clinical data
Data on sex, age at time of diagnosis, tumour location, and
intended treatment were retrieved from the NREV. Information
on co-morbidities at the time of diagnosis was compiled from the
NPR and the Prescribed Drug Register, where diagnosis codes
(according to ICD-10) were complemented by medication codes
(according to the Anatomical Therapeutic Chemical (ATC) classi-
fication system). Patients with diabetes were defined as those
taking non-insulin diabetic drugs (ATC A10B) and/or prescribed
insulin treatment (ATC A10A). Chronic obstructive pulmonary
disease (COPD) was defined by a diagnosis of COPD (ICD10 J44) or
prescriptions for medications related to obstructive pulmonary
disease (ATC R03A, R03B, R03C). Heart disease was defined by the
patient having a diagnosis of heart failure (ICD10 I50) or coronary
disease (ICD10 I21). Peripheral vascular disease was identified by
diagnosis (ICD10 I73.9), or by drugs for vascular disease (ATC
B01AC06) or hypertension (ATC C03, C07, C08, C09).

Outcome
All episodes of in-hospital care in Sweden, regardless of hospi-
tal setting, during the first year after the diagnosis (day of diag-
nostic biopsy) were extracted and combined, giving a total
number of days in hospital. The data extracted on in-hospital
care included all inpatient care in all hospital settings, but ex-
cluded community-based home care. The proportion of time
alive spent in hospital during the first year was calculated by
dividing the number of days spent in hospital by number of
days alive during the first year after the date of diagnosis (max-
imum value 365 days).

Statistical analysis
Median overall survival was determined according to intended
treatment. Median and total number of days of in-hospital care
and annual amount per 100 000 inhabitants were calculated. The
proportion of days alive spent in a hospital setting during the first
year after diagnosis was calculated as a median value and visual-
ized in violin plots to display the full distribution of proportions
(kernel density) stratified by treatment intent. A directed acyclic
graph model15 was used to identify possible factors governing
outcome as well as confounders. Possible associations between
identified factors and spending a relatively greater proportion
(above median) of survival time in hospital during the first year
after diagnosis was analysed by multivariable logistic regression,
with results presented as adjusted odds ratios and 95 per cent
confidence intervals. The multivariable model included age, sex,
intended treatment (curative, palliative, best supportive care),
year of diagnosis, clinical stage, education level, marital status,
and co-morbidities (diabetes, COPD, heart disease, peripheral
vascular disease).

Results
A total of 6400 patients were identified. Patient characteristics,
tumour location, clinical stage, sociodemographic details, co-
morbidities, and intended treatment are outlined in Table 1.

Median overall survival was 23.9, 5.5, and 2.6 months in the
curative, palliative, and best supportive care groups respectively.
In-hospital care was provided for a median of 39, 26, and 15 days
in these three groups for the first year after diagnosis (Fig. 1). This
resulted in a total of 220 099 days of in-hospital care during the
patient’s first year after diagnosis for the 10-year study, 115 657
(52.5 per cent) of which occurred in the group treated with cura-
tive intent. This total corresponded to 220 in-hospital days per
100 000 inhabitants per year, based on the Swedish population of
10 million inhabitants.

The median proportion of time alive spent in hospital during the
first year after diagnosis was 12, 19, and 23 per cent in the curative,
palliative, and best supportive care groups respectively (Fig. 2).

In the multivariable logistic regression model, adjusting for co-
variables previously identified by directed acyclic graph analysis as
possible confounders, age above 70 years (P¼ 0.035), female sex
(P¼ 0.006), more advanced tumour stage (P< 0.001), COPD
(P¼ 0.024), and non-curative treatment intent (P< 0.001) all predis-
posed to a greater proportion of the patient’s remaining time alive
being spent in hospital in the first year after diagnosis. High educa-
tion level (P¼ 0.019), being married (P¼ 0.001), and a later calendar
year of diagnosis (2010–2012 versus 2006–2009, P¼ 0.014 and 2013–
2016 versus 2006–2009, P< 0.001) were all associated with spending
a smaller proportion of remaining time alive in hospital (Fig. 3).

Discussion
It has been estimated that oesophageal cancer accounts for 9.78
million disability-adjusted life-years (DALYs), with an age-stan-
dardized rate of 120 DALYs per 100 000 population, globally each
year1. In Sweden, the age-standardized rate is lower (51 DALYs
per 100 000 population)2. Estimates of age-standardized DALYs
may be useful in appreciating disease burden to facilitate inter-
national comparisons, but provide little to support health econo-
mists on a national level. The estimated total annual burden of
in-hospital care of 220 days per 100 000 population for patients
with oesophageal cancer in the present study provides a better
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estimate, and can be used to study future impacts of public
health interventions, such as smoking cessation and antiobesity-
related campaigns. By comparison, the initial hospital admission
rate for patients with pancreatic cancer in the USA was 50 per
100 000 person-years, with a mean duration of stay of 9.1 days in
201016. This represents an annual in-hospital care burden of

455 days per 100 000 population, for initial admission only. For
patients with oesophageal cancer, Sarvepalli and colleagues17

reported the annual hospitalization rate in 2010 to be [12(0.8)
(mean(s.d.))] per 100 000 population with an average stay of
[7.3(0.3) (mean(s.d.))] days. This equates to roughly 96 days of in-
hospital care per 100 000 population for oesophageal cancer. A
plausible reason for the higher burden of in-hospital care in the
present study is that it includes all care in a hospital setting, not
limited to surgical care, but also includes in-hospital care pro-
vided under any specialty.

Treatment protocols designed to achieve cure of oesophageal
cancer are often multimodal, combining surgery with neoadjuvant
chemotherapy or chemoradiotherapy. The resource-intense nature
of this treatment explains why, in the present study, the greatest
number of days in hospital occurred in the group undergoing po-
tentially curative treatment (39 days). Patients receiving palliative
or best supportive care had a shorter period of in-hospital care, but
the proportion of remaining life spent in hospital was much
greater. Although this accounted for only 12 per cent of the time in
the first year after diagnosis in the curatively treated group, it
amounted to 19 per cent of days alive for patients treated pallia-
tively and 23 per cent for those receiving best supportive care.
Some 139 (18.2 per cent) of the 763 patients receiving best support-
ive care remained in a hospital setting from the date of diagnosis
until date of death. Although some of such patients need care that
is available only in hospital, there is evidence that the majority
want to be at home with family for end-of-life care18, and this can
often be delivered successfully by community-based palliative care
teams19. A systematic review20 provided strong evidence that
home palliation or end-of-life care increased the chance of dying at
home and reduced symptom burden, in particular for patients
with cancer, without influencing caregiver grief. A better under-
standing of issues that contribute to quality of life among patients
receiving palliative therapies or best supportive care might help to
minimize the proportion of remaining life spent in hospital.

Although frailty in the elderly excludes some patients from
anything other than supportive care, increasing age and ad-
vanced clinical disease stage had a clear association with a
greater need for in-hospital care, as did being diagnosed during
the early years of the study. The latter might reflect a general
trend towards reducing duration of hospital stay as a result of
multidisciplinary care and centralization of oesophageal cancer
treatment to high-volume centres, along with more advanced
home care, in the later years of the study.

Table 1 Characteristics of 6400 patients diagnosed with
oesophageal or gastro-oesophageal junctional cancer between
2006 and 2015

No. of patients
(n 5 6400)

Age (years)
<60 1048 (16.4)
60–70 2006 (31.3)
70–80 1902 (29.7)
>80 1444 (22.6)

Sex ratio (F : M) 1671 : 4729
Year of diagnosis

2006–2009 2444 (38.2)
2010–2012 1848 (28.9)
2013–2016 2108 (32.9)

Clinical stage†

I 204 (3.2)
II 757 (11.8)
III 1457 (22.8)
IVa 410 (6.4)
IVb 1814 (28.3)
Missing 1758 (27.5)

Marital status
Not married 3155 (49.3)
Married 3245 (50.7)

Education level (years)
<10 2324 (36.3)
10–12 2342 (36.6)
>12 1734 (27.1)

Co-morbidities
Diabetes 1056 (16.5)
COPD 1076 (16.8)
Cardiac disease 908 (14.2)
Peripheral vascular disease 3910 (61.1)

Intended treatment
Curative treatment 2286 (35.7)
Palliative treatment 2651 (41.4)
Best supportive care 763 (11.9)
Undefined 700 (10.9)

Values in parentheses are percentages. ICD-10 codes forgastro-oesophageal
junctional cancer are C16.0A, C16.0B, and C16.0X. COPD, chronic obstructive
pulmonary disease. †TNM classification, eighth edition.

350

300

250

200

D
us

at
io

n 
of

 h
os

pi
ta

l s
ta

y 
(d

ay
s)

150

100

50

0
Curative Palliative Best supportive care

Fig. 1 Box plots illustrating time spent in hospital care during the first
year after diagnosis according to intended treatment for patients with
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Men had a reduced risk of spending a greater proportion time
in hospital. Marital status, coping with the diagnosis, dealing

with pain, and a reduced willingness among men to seek health-
care might all play a part21. Similar findings have been reported

in colorectal cancer, where a recent Scandinavian study22 noted
that married patients spent 30 days less in hospital, and used less

home- and community-based care in an end-of-life setting. A
study from 2019 found that married patients with advanced can-

cer were less likely to have potentially avoidable readmissions23.
These findings highlight that spouses of married patients provide

informal healthcare to a degree that can reduce the need for hos-
pital admission.

Both curative treatment and high education level were associ-

ated with a decreased risk of spending a greater proportion of the
first year after diagnosis in hospital. Patients with a higher educa-

tion level are known to be more likely to receive curative treat-
ment, and this level of education is associated with improved
survival after curative treatment for oesophageal cancer24. As

patients in the curative treatment group spent the lowest propor-
tion of the first year in hospital (12 per cent), a co-variation

between education level and curative treatment corroborates
these previous findings.

Although pre-existing co-morbidities are known to influence
the frequency and severity of postoperative complications among

patients with oesophagogastric cancers25,26, only COPD was

clearly associated with an increased risk of in-hospital care. That

other investigated co-morbidities were not associated with risk of

in-hospital care could be due to the aggressive nature of oesopha-

geal cancer, as the majority of healthcare consumption after di-

agnosis relates to the management of symptoms of malignancy.
The register-based and retrospective design of the study has

limitations. Some patients never actually received the intended cu-
rative treatment they were registered as having, and instead re-

ceived only palliative or best supportive care. They were, however,

handled on an intention-to-treat basis in this study. The registers

also lacked potentially important information on the severity of

co-morbidities and completeness of smoking status. Completeness

of the variable clinical stage was low, owing to inability to assign

an accurate clinical stage, according to the eighth edition of the
TNM classification, to patients classified with any of Tx, Nx or Mx.

1

Best supportive care
Palliative
Curative

Intended treatment

Peripheral vascular disease
Heart disease

COPD
Diabetes

Comorbidities

> 12
10–12

< 10
Education level (year)

Married
Not married

Marital status

IVb
IVa

III
II
I

Clinical Stage

2013-2015
2010-2012
2006-2009

 Year of diagnosis

M
F

Sex

> 80
70–79
60–69

< 60
Age (year)

Odds ratio Odds ratio

Increased

1.00 (reference)
1.01 (0.85, 1.21)
1.22 (1.01, 1.46)
1.12 (0.90, 1.39)

1.00 (reference)
0.82 (0.71, 0.95)

1.00 (reference)
0.83 (0.71, 0.96)
0.66 (0.57, 0.77)

1.00 (reference)
1.62 (1.15, 2.28)
2.01 (1.45, 2.78)
2.61 (1.80, 3.79)
2.36 (1.68, 3.34)

1.00 (reference)
0.88 (0.77, 1.01)
0.83 (0.71, 0.97)

1.03 (reference)
1.21 (1.03, 1.43)
0.90 (0.74, 1.09)
1.14 (0.78, 1.67)

1.00 (reference)
1.41 (1.19, 1.68)
2.43 (1.88, 3.14)

1.00 (reference)
0.81 (0.72, 0.92)

Decreased

Fig. 3 Results of multivariable logistic regression analysis for the outcome being above the median duration of in-hospital care during the first year
after diagnosis of oesophageal or gastro-oesophageal junctional cancer.

Odds ratios are shown with 95 per cent confidence intervals. COPD, chronic obstructive pulmonary disease.
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Patients in the curative group undergoing neoadjuvant treatment
appeared to have received more in-hospital care, not as a result of
risk factors but rather an accumulation of in-hospital care owing
to aggressive treatment of relatively fit patients. This may have
clouded some associations by diluting the key findings of the mul-
tivariable analysis. Conversely, strengths of the study include its
nationwide coverage and prospective collection of data to the
NREV register, reducing the risk of selection bias. The Swedish
population-based Cause of Death Register also ensured complete
follow-up regarding survival.
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