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Abstract

Purpose To examine the trajectory of psychological distress from 1 to 2 years after esophageal cancer surgery, and whether
dispositional optimism could predict the risk of postoperative psychological distress.

Methods This Swedish nationwide longitudinal study included 192 patients who had survived for 1 year after esophageal
cancer surgery. We measured dispositional optimism with the Life Orientation Test-Revised (LOT-R) 1 year post-surgery
and psychological distress with the Hospital Anxiety and Depression Scale 1, 1.5, and 2 years post-surgery. Latent growth
curve models were used to assess the trajectory of postoperative psychological distress and to examine the predictive valid-
ity of dispositional optimism.

Results One year after surgery, 11.5% (22 of 192) patients reported clinically significant psychological distress, and the
proportion increased to 18.8% at 1.5 years and to 25.0% at 2 years post-surgery. Higher dispositional optimism predicted a
lower probability of self-reported psychological distress at 1, 1.5, and 2 years after esophageal cancer surgery. For each point
increase in the LOT-R sum score, the odds of psychological distress decreased by 44% (OR, 0.56; 95% CI, 0.40 to 0.79).
Conclusion The high prevalence and longitudinal increase of self-reported psychological distress after esophageal cancer
surgery indicate the unmet demands for timely psychological screening and interventions. Measuring dispositional opti-
mism may help identify patients at higher risk of developing psychological distress, thereby contributing to the prevention
of postoperative psychological distress.
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Introduction

Esophageal cancer is the seventh most common cancer
globally [1]. It carries poor overall 5-year survival rate
(<20%) [2] and ranks the sixth leading cause of cancer-
D4 Pernilla Lagergren related death worldwide [1]. The mainstay of curative treat-
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improves survival but entails high risk of postoperative com-
plications and substantially impaired health related quality
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patients reported depression, and the proportion increased
to 27% and 32% at 6 and 12 months after surgery, respec-
tively [5]. However, the trajectory of psychological distress
after 1 year post-surgery remains unclear. Revealing this
trajectory may help healthcare providers and patients build
proper expectations about postoperative recovery, thus tak-
ing timely measures to improve psychological adjustment.

Previous studies have identified some risk factors for
psychological distress including younger age, female sex,
cohabitating status, low education level, and tumor histology
[7, 8]. However, patients with similar characteristics in these
aspects still reported varied psychological status, which sug-
gests that other factors, such as personality traits, may also
play an important role in the psychological adjustment after
esophageal cancer surgery.

Dispositional optimism is a personality trait referring to
the expectation that positive rather than negative outcomes
will happen in the future [9]. It has been shown that higher
dispositional optimism is associated with a lower risk of
developing psychological distress in patients with heart dis-
ease or other subtypes of cancer such as breast cancer, uro-
genital cancer, head and neck cancer, and oral cavity cancer
[10-14]. However, whether this association exists in patients
with esophageal cancer remains unknown. Clarifying the
predictive effect of dispositional optimism on psychological
distress may help identify high-risk patients and contribute
to the implementation of timely and personalized interven-
tions. In addition, given that dispositional optimism could be
increased through psychological interventions such as Best
Possible Self exercise and Cognitive Behaviour Therapy
[15], it may be a potential intervention target to partly pre-
vent psychological distress after esophageal cancer surgery.

In this study, we aim to explore the trajectory of psycho-
logical distress from 1 to 2 years after esophageal cancer
surgery, and also to examine whether dispositional optimism
predicted this trajectory.

Methods
Study design and data collection

Data for this longitudinal study is from a prospective, ongo-
ing Swedish-nationwide cohort study entitled Oesophageal
Surgery on Cancer patients—Adaptation and Recovery
(OSCAR). Detailed description of the OSCAR study can
be found elsewhere [16, 17]. In brief, it includes patients
undergoing esophagectomy for cancer in Sweden from Janu-
ary 1, 2013 and onwards. Potential patients are identified
by contacting pathology departments at eight hospitals per-
forming esophagectomy in Sweden. At 1 year after esopha-
geal cancer surgery, all survivors are invited to participate
in the study. Patient-reported outcomes are collected from
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1 year until 5 years after surgery through personal interviews
and mailing paper questionnaires. Patients’ demographics
are retrieved from the national health data registries and
Swedish Longitudinal Integration Database for Health
Insurance and Labor Market Studies. Clinical data are col-
lected from medical charts, the Swedish Patient Registry
and the Swedish Cancer Registry. Mortality information
is obtained through linkage to the Swedish Register of the
Total Population and the Swedish cause of death register.
The study was approved by the Regional Ethical Review
Board in Stockholm, Sweden (diary number 2013/844-31/1,
2015/2142-32, 2016/1696-32/1, 2017/1301-32,
2018/1447-32, 2019-04,289 and 2020-01,304) and writ-
ten consents were obtained from all participants before
inclusion.

Study participants

Between January 1, 2013 and February 28, 2018, 647
patients underwent esophagectomy for cancer in Sweden.
Among them, 154 patients died within 1 year post-surgery
and 86 patients lacked valid contact information. Thus, 407
patients were invited to participate in the OSCAR study;
265 (65%) patients consented and attended the first (1-year)
interview. Nonparticipation was mainly related to unwill-
ingness, severe illness, and cancer recurrence [16]. We fur-
ther excluded patients who died within 2 years after surgery
(n=49), with histories of psychological disorders (n=15),
with dysphasia confirmed by pathological histology (n=3),
and with missing data in clinical information, patient-
reported outcomes and/or sociodemographic information
(n=16). Thus, the final analysis included 192 patients; of
these, 170 and 156 patients answered the 1.5- and 2-year
follow-up questionnaires, respectively.

Psychological distress

Psychological distress was measured repeatedly at 1, 1.5,
and 2 years after surgery using the Hospital Anxiety and
Depression Scale (HADS) [18, 19], which is a well-vali-
dated and widely used questionnaire consisting of anxiety
and depression subscales [18, 19]. Both subscales contain
seven questions and each question is scored on a four-point
Likert scale ranging from 0 to 3, with a higher score repre-
senting more severe symptoms. The Cronbach’s alpha for
the anxiety and depression subscales were 0.83 and 0.74,
respectively. The correlation between the two subscales was
0.57. A score > 8 on each subscale is indicative of a “pos-
sible-probable” case of anxiety or depression, respectively
[18]. Because anxiety and depression usually coexist [20],
we treated psychological distress as a binary outcome and
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classified patients scoring > 8 on either subscale as having
clinically significant psychological distress.

Dispositional optimism

Dispositional optimism was assessed at 1 year after surgery
with the validated Swedish version of Life Orientation Test-
Revised (LOT-R) [21, 22]. It consists of three positively
worded items and three negatively worded items [21, 22].
Patients were asked to report their agreement with each five-
point Likert item, ranging from 0 (“strongly disagree”) to 4
(“strongly agree”) [22].

The dimensionality of LOT-R remains controversial and
no study has assessed its factor structure among patients
with esophageal cancer. Therefore, we conducted a series of
confirmatory factor analyses (see Supplementary Content 1).
In the best fitting model, the loading of the first negatively
worded item was negative, even though its score had been
reversed to account for the negative wording. Moreover, this
item had bimodal response distribution and equivocal cor-
relations with both positively worded items and negatively
worded items, indicating that a substantial proportion of the
participants most likely misread it. Thus, we removed this
item and reassessed the factor structure based on the remain-
ing five items. The model assuming one factor (dispositional
optimism) with correlated errors between the two reversed
negatively worded items was adopted because it had the best
model fit and strong theoretical base. The internal reliability
estimated by McDonald’s omega for this model was 0.49
[95% bootstrapped confidence interval (CI), 0.31 to 0.62].
We summed up the five items, of which the two negatively
worded items were reversed. A higher LOT-R sum score
represents higher dispositional optimism.

Statistical analysis

We compared the LOT-R sum score between patients with
different sociodemographic and clinical characteristics using
Student’s t-test and ANOVA. Latent growth curve model
with maximum likelihood estimator and logit link was used
to explore the trajectory of psychological distress from 1 to
2 years after esophageal cancer surgery [23]. This model
includes two random parameters, an intercept and a slope
[24]. Detailed descriptions about this model are presented
in the Supplementary Content 2. In addition, there were very
few missing data in HADS and LOT-R, which were handled
with mean imputation [25].

In order to assess whether dispositional optimism pre-
dicted the risk of psychological distress, we regressed the
random intercept on the LOT-R sum score. Three hier-
archical models were built to adjust for potential con-
founders. Model A was a crude model. Model B adjusted
for sociodemographic covariates including age, sex,

cohabitation status and education level, which are previ-
ously identified confounders. Model C further adjusted
for clinical factors including comorbidity, neoadjuvant
therapy, tumor stage, histology, and postoperative compli-
cation within 30 days post-surgery, which are potential but
unidentified confounders. Details about the analysis pro-
cess including model diagrams are presented in the Sup-
plementary Content 2. In addition, we compared model B
and model C using the likelihood ratio test.

Because the reliability analysis indicated that roughly
half of the variation in the LOT-R sum score could be
attributed to measurement error, and measurement error
in the exposure can attenuate the regression coefficient
[26], we conducted a sensitivity analysis using a latent
(i.e., error free) factor to represent dispositional optimism.
Three similar hierarchical models were built and related
model diagrams are presented in Supplementary Content
2.

We used Mplus 8.2 (Muthén & Muthén, Los Angeles,
USA) to build the latent growth curve models and Stata 13
(StataCorp, College Station, TX, USA) and SAS 9.4 (SAS
Institute, Cary, NC, USA) for data cleaning. All 95% Cls
were 2-sided.

Results
Characteristics of participants

Table 1 summarizes the characteristics of the 192 patients.
The mean age was 66.3 years [standard deviation (SD),
8.5; range, 38.2 to 83.7], and 85.4% patients were male.
The mean of LOT-R sum score was 15.2 (SD, 3.0; range,
6 to 20). There was no statistically significant difference
in the LOT-R sum score between patients with different
sociodemographic and clinical characteristics.

Trajectory of psychological distress from 1 to 2 years
post-surgery

One year after surgery, 11.5% (22 of 192) patients reported
clinically significant psychological distress, and the pro-
portion increased to 18.8% (32 of 170) at 1.5 years and
to 25.0% (39 of 156) at 2 years post-surgery. The random
intercept model with linear slope fit the data well, and
the estimated probability of clinically significant psycho-
logical distress doubled from 1 year (11.8%) to 2 years
(25.1%) after surgery, which is in line with the observed
proportions (Fig. 1). In addition, there was no statistically
significant variation in this longitudinal growth trajectory
of psychological distress (p =0.305), whereas substantial
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Table 1 Characteristics of the 192 patients with esophageal cancer
surgery

Number (%)

Age [mean (SD)] 66.3 (8.5)
Sex

Female 28 (14.6)

Male 164 (85.4)
Cohabitation status

Non-cohabitating 44 (22.9)

Cohabitating 148 (77.1)
Education level

Nine-year compulsory school 48 (25.0)

Upper secondary school 85 (44.3)

Higher education 59 (30.7)
Tumor stage

Complete regression after neoadjuvant therapy/l 71 (37.0)

1I 62 (32.3)

-1v 59 (30.7)
Tumor histology

Adenocarcinoma 163 (84.9)

Squamous cell carcinoma 29 (15.1)
Postoperative complications (Clavien—Dindo grade)

No complication 69 (35.9)

-1 54 (28.1)

I-1v 69 (35.9)
Neoadjuvant therapy

Yes 158 (82.3)

No 34 (17.7)
Surgical approach

Total minimally invasive esophagectomy 52 (27.1)

Hybrid minimally invasive esophagectomy 63 (32.8)

Open esophagectomy 77 (40.1)
Charlson comorbidity index

0 94 (49.0)

1 60 (31.3)

>2 38 (19.8)

LOT sum score [mean (SD)] 15.2 (3.0)

SD, standard deviation; LOT-R, Life Orientation Test-Revised

individual differences were found in the probability of
reporting psychological distress at 1 year after surgery
(variance=23.17, p=0.016).

Predictive effect of dispositional optimism
on psychological distress

Higher dispositional optimism was associated with a lower
risk of psychological distress at 1, 1.5, and 2 years after sur-
gery and this association was not modified by time. Figure 2
displays the estimated probability of psychological distress
as a function of LOT-R sum score, separated by different
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time points after surgery. In the crude model, for each point
increase in the LOT-R sum score, the odds of reporting
psychological distress decreased by 44% [odds ratio (OR)
0.56, 95% CI, 0.40 to 0.80; Table 2, model A]. The results
remained almost unchanged after adjusting for sociodemo-
graphic covariates and clinical factors, with ORs equalling to
0.56 (95% CI, 0.40 to 0.79) and 0.55 (95% CI, 0.39 to 0.78),
respectively (Table 2, model B and C). However, based on
the likelihood ratio test, compared with the model B with
adjustment for sociodemographic covariates, the model C
with further adjustment for clinical factors did not show bet-
ter model fit.

Sensitivity analysis fitting a latent factor to represent dis-
positional optimism also demonstrated similar results among
the three hierarchical models, with fully standardized log-
odds equalling to—0.55,—0.58, and — 0.66, respectively
(Table 2, sensitivity analysis). However, the coefficients
from the sensitivity analysis were larger than the coeffi-
cients from the main analysis. For example, in the crude
model, with 1 SD increase in the dispositional optimism, the
log-odds decreased 0.36 SD in the main analysis, whereas
the log-odds decreased 0.55 SD in the sensitivity analysis
(Table 2, model A). This difference is most likely because
measurement error in the exposure could attenuate the
observed coefficient [26], and the sensitivity analysis using
latent factor has removed the measured error in the LOT-R.

Discussion

This Swedish nationwide population-based longitudinal
study showed that the proportion of self-reported clinically
significant psychological distress roughly doubled from 1 to
2 years after esophageal cancer surgery. Moreover, higher
dispositional optimism predicted a lower risk of psychologi-
cal distress at 1, 1.5, and 2 years post-surgery.

The self-reported psychological distress at 1 year after
esophageal cancer surgery was 11.5% in the current study,
which was lower than the proportions reported by one previ-
ous study conducted in the UK [5]. The inconsistency might
be because the previous study was only conducted in one
British hospital while the current study was Swedish nation-
wide population—based. Moreover, another previous study
with large sample size using British hospital and primary
care databases has found that 13.9% patients had psychia-
try morbidity based on the diagnosis and prescription codes
within 1 year after esophageal cancer surgery [27], which is
similar to the proportion found in the current study. In addi-
tion, given that non-participation in the current study was
mainly related to unwillingness, severe illness and cancer
recurrence [16], the non-participants might suffer more from
psychological distress compared with the participants, which
could make the observed proportion underestimated.
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The current study found that the proportion of psycho-
logical distress increased from 1 to 2 years after esopha-
geal cancer surgery. This indicates unmet demands for
early psychological screening and timely interventions
to improve mental health. After esophageal cancer sur-
gery, patients often face lingering symptoms (e.g., dump-
ing, reflux and eating difficulty), malnutrition, decreased

HRQL and risk of cancer recurrence [3, 28]. Moreover,
most patients with esophageal cancer are old [29, 30], and
may have comorbidities relating to aging and risk factors
associated with cancer [29]. These chronic stresses could
induce increased glucocorticoid stress hormones, cause
structural change in the brain, and result in persistent
vulnerability to mental illness [31], therefore leading to
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Table 2 Results from the three hierarchical random intercept models examining the predictive validity of dispositional optimism on psychologi-

cal distress after esophageal cancer surgery

Model A

Model B Model C

Main analysis Odds ratio Unstandardized
(LOT-R sum score) Log-odds Fully standardized
Sensitivity analysis Log-odds Fully standardized

(latent factor)

0.56 (0.40, 0.80)
~0.36 (-0.54,-0.19)
—0.55 (= 0.65,-0.44)

0.56 (0.40, 0.79)
~0.37 (- 0.55,-0.20)
-0.58 (- 0.81,-0.36)

0.55 (0.39, 0.78)
-0.38(-0.55,-0.21)
—0.66 (- 0.90, — 0.42)

Model A, crude mode; Model B, adjusted for age, sex, cohabitation status and education level; Model C, adjusted for age, sex, cohabitation
status, education level, comorbidity, neoadjuvant therapy, tumor stage, histology, and postoperative complication within 30 days post-surgery;
LOT-R, Life Orientation Test-Revised. Main analysis, models used LOT-R sum score to represent dispositional optimism; Sensitivity analysis,
models incorporated factor analysis and used latent factor to represent dispositional optimism. Full standardization means both the independent

and the dependent variables were standardized

increased psychological distress over time after esopha-
geal cancer surgery. Interventions helping patients cope
with these postoperative challenges may contribute to the
improvement of mental health.

The present study further found that higher dispositional
optimism predicted a lower probability of self-reported psy-
chological distress after esophageal cancer surgery. This
result is in line with previous studies [10-14]. Potential
mechanisms for the protective effect of dispositional opti-
mism may be related to coping strategies, goal adjustment
and social support [32-37]. Studies have shown that more
optimistic people seem to be more flexible in coping and
goal adjustment. When the situation is perceived as con-
trollable, more optimistic people tend to persistently seek
measures to overcome the adversity, but if the situation is
perceived as uncontrollable, they are also more likely to
accept the reality and disengage from the unattainable goals
rapidly [32-35]. These strategies may lead to less negative
experiences and rumination and therefore better mental
health [32-35]. In addition, people with higher dispositional
optimism are prone to receive more social support due to
their positive outlook [36, 37], which may help relieve the
perceived stress and thus reduce the risk of psychological
distress.

The predictive effect of dispositional optimism has both
clinical and research implications. Dispositional optimism
may not only be used to predict prognosis, but also help dif-
ferentiate patients with similar sociodemographic and clini-
cal characteristics to identify those needing additional psy-
chological support. Early identification of high-risk patients
could lead to more frequent mental health surveillance and
timely psychological interventions, thereby ameliorating or
perhaps even preventing later psychological distress. Moreo-
ver, compared with general surveillance, such a risk-based
strategy may be more cost-effective and could allocate medi-
cal resources to patients with more dire needs. In addition,
because dispositional optimism appears at least partly mod-
ifiable through psychological interventions [15], it would
be worth investigating whether psychological distress after
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esophageal cancer surgery could be prevented or treated
through increasing dispositional optimism. Results from the
present study provide a base for future interventional studies.

This study has several methodological strengths. First,
it is the first longitudinal study examining the association
between dispositional optimism and psychological distress
among patients with esophageal cancer. Second, the pro-
spective, nationwide, and longitudinal design facilitates its
generalizability and enables the assessment of trajectory
over time. Third, we conducted a series of confirmatory
factor analysis to determine the proper factor structure of
LOT-R, and to the best of our knowledge, it is the first study
assessing the dimensionality of LOT-R among patients with
esophageal cancer. Moreover, in addition to the observed
LOT-R sum score, we used a latent factor to represent dis-
positional optimism, which further confirmed the predictive
validity of dispositional optimism by removing the potential
bias attributable to measurement error in the LOT-R.

This study also has limitations. First, psychological dis-
tress was measured by a self-reported screening question-
naire HADS instead of being defined by clinical diagnosis.
Although HADS has been recommended to be used in oncol-
ogy settings [38, 39], such subjective reporting might result
in underestimation [40]. Second, less optimistic patients and
those suffering from psychological distress might be prone
to decline the participation, withdraw or miss the follow-ups,
which could make the observed proportion of psychological
distress and the protective effect of dispositional optimism
underestimated. Third, this observational study found that
dispositional optimism predicted postoperative psychologi-
cal distress, but prediction does not mean causality. Unmeas-
ured common causes such as genetic factors [41] could result
in a spurious association between dispositional optimism
and psychological distress, and whether increasing dispo-
sitional optimism could ameliorate psychological distress
needs to be examined by future interventional studies.

In conclusion, this study found that psychological dis-
tress increased over time from 1 to 2 years after esophageal
cancer surgery and higher dispositional optimism predicted
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a lower risk of psychological distress. It highlights the need
for timely psychological screening and interventions. In
addition, early assessment of dispositional optimism may
help identify patients with higher risk of developing psy-
chological distress after esophageal cancer surgery, thereby
providing personalized mental health surveillances and tai-
lored psychological interventions, and contributing to the
prevention of postoperative psychological distress.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00520-021-06517-x.
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