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Abstract

Background: Current evidence on the psychological impact of screening and
diagnosis of esophageal cancer (EC) is limited and unclear.

Methods: This multicenter, population-based, prospective study was conducted
in five high-incidence regions in China from 2017 to 2020. The screened partici-
pants were diagnosed as healthy, esophagitis, low-grade intraepithelial neoplasia
(LGIN), high-grade intraepithelial neoplasia (HGIN), or EC based on pathologi-
cal biopsy. The psychological impact of the screening was assessed by comparing
anxiety and depression symptoms at baseline and follow-up.

Results: A total of 1973 individuals were ultimately included, with an average
follow-up of 22.2 months. The prevalence of anxiety and depression symptoms
in screened population at baseline was 14.3% and 18.4%. The prevalence of anxi-
ety and depression symptoms of screeners at follow-up declined (all p <0.001).
The anxiety (RR [95% CI]: 0.37 [0.30-0.46]) and depression (0.29 [0.24-0.36]) of
screeners weakened over time, but the anxiety and depression symptoms was
continuous for patients with HGIN and patients with EC. Compared with the
participants classified as normal, the RRs(95% CI) of anxiety and depression
symptoms were 2.20 (1.10-4.30) and 2.03 (1.07-3.86) for the patients with HGIN
and 2.30 (0.82-6.20) and 3.79 (01.71-8.43) for the patients with EC.

Conclusion: The anxiety and depression symptoms of screeners weakened over
time, except in patients with HGIN and EC, for whom it remained lasting and
high. Psychological assistance and interventions are urgently needed for individ-

uals who are ready for screening and for those diagnosed as having HGIN or EC.
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1 | INTRODUCTION
Esophageal cancer (EC) is a common type of upper gastro-
intestinal cancer that contributes to the worldwide cancer
burden, especially in developing countries." According to the
GLOBOCAN report, there were an estimated 572,034 new
EC cases and 508,585 deaths related to EC in 2018,> with ap-
proximately half of all the new cases occurring in China.?
The overall 5-year survival for patients with EC is low in
China, at only 30.3%. The survival of EC patients is closely
related to the stage at diagnosis.* Strong evidence from large
population-based studies has confirmed the effectiveness of
endoscopic screening in reducing EC incidence and mortal-
ity.>® Japan and South Korea have carried out nationwide
upper gastrointestinal screening programs,”® while endo-
scopic screening is only launched in high-incidence regions
(those with a higher risk for EC) in China.>®

Although endoscopic screening of high-incidence
groups has been proven to be beneficial in lowering mortal-
ity and improving survival in EC, accompanying negative
psychosocial consequences of screening (i.e., anxiety and
depression symptoms) may raise questions about the over-
all benefit of endoscopic screening.” To date, the psycho-
social consequences of cancer screening have been largely
underestimated.’® The negative impact of endoscopic
screening is mainly reflected in two aspects. First, the inva-
sive endoscopy is a stressor, increasing screeners' anxiety.'"
Second, screened patients worry about their screening and
diagnosis results.'*!® However, thus far, there is limited
and insufficient reliable evidence on long-term anxiety
and depression signatures of endoscopic screeners. To op-
timize EC screening and minimize potential harm, psycho-
logical consequences should always be considered when a
mass screening is introduced. Therefore, we carried out a
population-based, multicenter, prospective study to eval-
uate the long-term anxiety and depression symptoms of
endoscopic screening and diagnosis.

2 | METHODS

2.1 | Study design and participants

We carried out a multicenter follow-up study in 5 areas
of China where the risk of EC is high (Linzhou, Cixian,
Yangzhong, Feicheng, and Yanting). The study flowchart
is shown in Figure 1. The inclusion criteria were as follows:
(1) Community residents aged 40-69years old; (2) volun-
tary participation in the study with signed informed con-
sent; (3) an ability to understand the survey procedure; and
(4) no serious vision or hearing problems. The exclusion
criteria were as follows: (1) a diagnosis of EC or other can-
cers and (2) contraindications to endoscopy, such as acute
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perforation of the upper digestive tract, severe heart, lung,
kidney, or brain dysfunction, or multi-organ failure.

1. At baseline (between May 2017 and October 2019),
permanent residents aged 40-69years were recruited
to have their anxiety and depression symptoms evalu-
ated and undergo endoscopic screening for EC. Those
residents were invited by local well-trained investiga-
tors. Those individuals who had no emergency symp-
toms and no history of cancer were included after
signing informed consent forms. According to the
endoscopy findings and pathological results, the eli-
gible participants were classified as normal, esophagitis,
LGIN, HGIN, or EC.

2. Follow-up was performed from December 2019 to
October 2020, with an average follow-up of
22.2 months. (a) Considering the relatively high de-
tection rate of normal or esophagitis or LGIN, we
selected some patients classified as normal or diagnosed
with esophagitis or LGIN for follow-up via a simple
random sample. The sample size was calculated ac-
cording to the following formula. The minimum sample
size of normal was calculated as 526. Considering
the unknown risks in the research process, we de-
termined the sample size of normal or esophagitis
or LGIN was 600. Considering the total of five sites,
the sample of normal or esophagitis or LGIN were
distributed to each site evenly (120 cases/per site).

2> X g
d2

where p is the proportion of anxiety symptoms of normal,
p = 5.21%,"* q = 1—p, za = 1.96, power = 0.95, d = 0.04. (b)
Considering the relatively low detection rate of HGIN and
EC from endoscopic screening, all patients diagnosed with
HGIN or EC were followed up.

2.2 | Measurement

Prior to the endoscopic examination, a uniform ques-
tionnaire was used to collect information related to the
participants’ risk exposures at baseline (e.g., smoking,
alcohol drinking, dietary habits) and their psychological
status (anxiety and depression symptoms) at both base-
line and follow-up. Comparisons of anxiety and depres-
sion symptoms in the screening population at baseline
and follow-up were performed to assess the prevalence of
anxiety and depression in different screening groups and
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Residents in ECHRRs in 2017-2019

Five centres (Linzhou, Cixian, Yangzhong, Feicheng, Yanting)

FIGURE 1 Flowchart of EC cohort

Psychological distress survey:
i Anxiety and depression symptoms

15t Psychological distress survey:
anxiety and depression symptoms

Baseline

v

’ Endoscopic and pathological examination

Esophagitis
(n=600)

The fluctuation on-site investigation
and slight loss of follow-up

All HGIN and EC
were followed up**

Esophagitis
(n=527)

JLong-term follow-up: average of 22.2 monthsl

2nd Pgychological distress survey:

Follow-up anxiety and depression symptoms

527 esophagitis, 649 LGIN, 147 HGIN and 57 EC undertook the 2rd psychological survey.

were follow-up.

neoplasia; EC = Esophageal cancer

* Sampling: We selected some patients diagnosed as normal, esophagitis and LGIN to follow-up via simple random sample.
Considering the unknown risks in the research process, the target sample size of normal, esophagitis and LGIN was determined as
600 cases (120 cases in each site). Considering the fluctuation on-site investigation and slight loss of follow-up, a total of 593 normal,

** Considering the relatively low detection rate of HGIN and EC from endoscopic screening, all patients diagnosed as HGIN and EC

ECHRR: High-risk regions of esophageal cancer; LGIN: Low-grade intraepithelial neoplasia; HGIN: High-grade intraepithelial

to evaluate the psychological impact of cancer screening
and diagnosis.

2.2.1 | Anxiety and depression symptoms

Anxiety symptoms were evaluated using the Chinese
version of the seven-item Generalized Anxiety Disorder
(GAD-7), a measurement tool widely used and acknowl-
edged around the world. The GAD-7 is used to identify
anxiety symptoms of individuals in the past 2weeks, with
7 items and 4 response scores (0-3). The prevalence of
depression was assessed using the GAD-7 scoring algo-
rithm. A score of 5 was regarded as the threshold for posi-
tive anxiety symptoms.'> The nine-item Patient Health
Questionnaire (PHQ-9), with 9 items and 4 response scores
(0-3), corresponds to the Statistical Manual of Mental
Disorders-IV (DSM-1V) diagnostic criteria for major de-
pressive episodes. The response score ranges from 0 to 3.

If the total score is higher than 5, it is considered as the
presence of depression symptoms.'®

The studies have shown the tool's good reliability and
validity in primary medical care and clinical practice.'*!®
The GAD-7 showed good reliability and validity in the
target population of our study (Cronbach'’s alpha = 0.903,
KMO = 0.901, Bartlett's test of sphericity p<0.001). The
PHQ-9 showed good reliability and validity in the study
(Cronbach's alpha = 0.907, KMO = 0.895, Bartlett's test of
sphericity p<0.001).

2.3 | Quality control

The psychological outcomes of participants were eval-
uated by well-trained investigators. We conducted a
series of training programs for the investigators. Face-
to-face or self-administered interviews were conducted
or managed by well-trained local interviewers to ensure



ZHU ET AL.

that the questionnaire was fully completed. The train-
ing was first conducted in a centralized way to ensure
uniformity. Then the training team went to each center
for further training possible if needed. Certification of
the interviewers was carried out at the end of the train-
ing process. The interviewer completed a specific ques-
tionnaire according to the simulated on-site survey and
compared it with the standard answer. Certification
could only be approved when the consistency of the sur-
vey is met. A total of 53 well-trained investigators and
interviewers, 72 qualified endoscopists and nurses, 27
qualified pathologists were equipped in the study. The
screening outcome of participants was diagnosed by en-
doscopists and pathologists. Details on the key quality
assurance and quality control procedures were shown in
a previously published article.'”

2.4 | Statistical analysis

Considering the fluctuation of onsite investigations and
the slight loss of participants at follow-up, a total of 593
normal participants, 527 esophagitis patients, 649 LGIN
patients, 147 HGIN patients, and 57 EC patients com-
pleted the second psychological survey. Absolute frequen-
cies and percentages are presented for the categorical
variables. Mean values (95% CIs) were used to describe the
scores of anxiety and depression symptoms. Comparisons
of the scores of anxiety and depression symptoms in the
screened participants between baseline and follow-up
were made by the Wilcoxon matched-pair signed-ranks
test. McNemar's test was performed to compare the
prevalence of anxiety and depression symptoms of the
participants at baseline and follow-up. The anxiety and
depression symptoms scores among groups with different
grades of esophageal pathology were compared using the
Kruskal-Wallis test. A chi-squared test was run to test the
prevalence of anxiety and depression symptoms among
esophageal pathological grades.

Relative risk (RR) was calculated to estimate the long-
term impact of screening on anxiety and depression
symptoms in the population over time. Cox regression
was performed, and region, age, sex, household income,
smoking, alcohol consumption, and self-rated health were
adjusted. Pairwise comparisons between the screening
groups were conducted. Bonferroni's adjustment was used
to compare the prevalence for each group. Data manage-
ment, programming, and analyses were carried out using
SAS 9.4 (SAS Institute Inc.). All tests of significance were
two-tailed. p<0.05 was considered to indicate statistical
significance. In addition, we evaluated the quality of the
study on the basis of the Newcastle-Ottawa Scale (NOS)
and the checklist of STROBE statements.
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3 | RESULTS

3.1 | Participant characteristics

A total of 1973 eligible subjects with complete basic
characteristics and twice psychological information
were ultimately included (593 normal [30.1%], 527
esophagitis [26.7%], 649 LGIN [32.9%], 147 HGIN
[7.5%], and 57 EC [2.9%]). The average follow-up was
22.2 months (normal: 20.6 months, esophagitis: 23.5,
LGIN: 22.2, HGIN: 23.4, EC: 24.2). The mean age was
59.4years, and just over half of the participants were
female (55.1%). The prevalence of anxiety symptoms in
Cixian, Yangzhong, Feicheng, Linzhou, and Yanting
was 14.2%, 3.2%, 4.0%, 46.0%, and 19.9% (p <0.001),
the corresponding prevalence of depression symptoms
was 13.9%, 1.5%, 3.4%, 68.8%, and 36.8% (p <0.001).
Differences in anxiety and depression symptoms were
found by sex, household income, smoking, alcohol con-
sumption, and self-rated health (all p <0.05). The re-
sults are displayed in Table 1.

3.2 | Anxiety and depression
symptoms of the screening participants at
baseline and follow-up

Table 2 compares the anxiety and depression symptoms
of the screened participants at baseline and follow-
up. Compared to the results at baseline, it can be seen
that the overall mean score and prevalence of anxiety
decreased at follow-up (1.67 [1.56-1.78] vs. 0.80 [0.72-
0.88], p<0.001; 14.3% [12.8%-15.9%] and 5.3% [4.3%-
6.3%], p<0.001). Similar results were found regarding
depression symptoms. Further analysis by pathology
grade showed that compared with baseline, the scores
and prevalence of anxiety symptoms declined at follow-
up in participants screened as normal, participants with
esophagitis, and participants with LGIN (normal: 2.34
[2.15-2.54] to 1.01 [0.84-1.19], 18.5%-7.1%; esophagitis:
1.23 [1.02-1.45] to 0.43 [0.29-0.56], 11.6%-2.1%; LGIN:
1.49 [1.30-1.69] to 0.80 [0.67-0.92], 13.1%-4.6%, all
p<0.001) (Table 2; Figure 2), but no significant differ-
ence in anxiety symptoms between baseline and follow-
up was observed for patients diagnosed with HGIN (1.42
[1.05-1.80] to 1.13 [0.78-1.48], p = 0.308; 13.5%-10.8%,
p = 0.556) or EC (1.26 [0.61-1.92] to 1.28 [0.74-1.82],
p = 0.710; 12.3%-8.8% p = 0.752). A similar trend was
also found for depression symptoms.

Pairwise comparisons between the screening groups
showed that the prevalence of anxiety and depression
symptoms among the screening groups gradually distin-
guished at follow-up. Significant differences in anxiety
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TABLE 1 Baseline characteristics of the screening participants

Anxiety symptoms
Variables N (%) Prevalence (%) P
Total sample 1973 14.3
Age, years (Mean +SD) 59.4+7.5
High risk regions
East: Cixian 648 (32.8) 14.2 <0.001
East: Yangzhong 537 (27.2) 3.2
East: Feicheng 324 (16.4) 4.0
Central: Linzhou 263 (13.3) 46.0
West: Yanting 201 (10.2) 19.9
Gender
Male 886 (44.9) 11.5 0.001
Female 1086 (55.1) 16.7
Marital status
Married 1814 (91.9) 14.2 0.605
Other 159 (8.1) 15.7
Highest education level
Primary school or below 1043 (52.9) 14.7 0.659
Junior or Senior high school 916 (46.4) 13.9
Undergraduate or above 14 (0.7) 21.4
Household income, 10,000RMB
<3.0 340 (17.2) 12.1 <0.001
3.0-7.0 807 (40.9) 17.1
7.0-11.0 553 (28) 15.7
>11.0 273 (13.8) 6.2
Smoking
Never 1490 (75.5) 16.1 <0.001
Sometimes 65 (3.3) 16.9
Regular 418 (21.2) 7.7
Alcohol drinking
Never 1129 (57.2) 15.6
Sometimes 514 (26.1) 18.7
Regular 330 (16.7) 3.3
Life satisfaction
Very satisfied 1777 (90.1) 14.4 0.845
Basically satisfied 194 (9.8) 14.4
Just so so 2(0.1) 0.0
Self-rated health
Good 1614 (81.8) 13.0 <0.001
Just so so 359 (18.2) 20.3

symptoms at follow-up were observed in the following
pairwise comparisons (all p <0.001): normal versus esoph-
agitis (7.1% vs 2.1%); esophagitis versus LGIN (2.1% vs
10.8%); esophagitis versus HGIN (2.1% vs 8.8%); LGIN
versus HGIN (4.6% vs 10.8%). Significant differences in

Depression symptoms

Prevalence (%) P

18.4

13.9 <0.001
1.5

3.4

68.8

36.8

16.4 0.030
20.2

18.6 0.619
17.0

20.0 0.140
16.6
21.4

17.1 <0.001
25.4

15.9

4.8

20.3
24.6
10.8

20.4 <0.001
22.8
5.2

18.5 0.787

18.0

14.7 <0.001
35.1

depression symptoms at follow-up were observed in the
following pairwise comparisons: esophagitis versus HGIN
(3.2% vs 10.8%), esophagitis versus EC (3.2% vs 15.8%),
LGIN versus HGIN (4.5% vs 10.8%), and LGIN versus EC

(4.5% vs 15.8%) (Table 2).
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(A) Anxiety score at baseline and follow-up (B) Depression score at baseline and follow-up
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FIGURE 2 Anxiety and depression score at baseline and follow-up, by esophageal pathology (A) Anxiety score at baseline and follow-

up; (B) Depression score at baseline and follow-up

3.3 | Comparisons of the prevalence of
anxiety and depression at follow-up
between the anxiety/depression group
at baseline and the non-anxiety/non-
depression group at baseline

In Table 3, we observed the prevalence of anxiety/ depres-
sion at follow-up in the non-anxiety/non-depression group
at baseline. The prevalence of anxiety at follow-up in the
non-anxiety group was 4.7% (3.5%-5.7%). The correspond-
ing prevalence of each pathology was 6.2% (4.1%-8.4%), 1.3%
(0.3%-2.3%), 5.0% (3.2%-6.8%), 8.6% (3.7%-13.5%), and 8.0%
(0.2%-15.8%) (p < 0.001); The prevalence of depression at fol-
low-up in non-depression group was 4.8%. The correspond-
ing prevalence of each pathology was 6.3%, 1.9%, 4.3%, 8.3%,
and 14.9% (p<0.001); The prevalence of anxiety or/and
depression at follow-up in non-anxiety and non-depression
group was 6.9%. The corresponding prevalence of each pa-
thology was 9.1%, 2.2%, 7.7%, 11.0%, and 15.2% (p <0.001).

In Table 4, we observed the prevalence of anxiety/
depression at follow-up in anxiety/depression group at
baseline. The prevalence of anxiety at follow-up in anx-
iety group was 8.8% (5.5%-12.2%). The corresponding
prevalence of each pathology was 10.9% (5.0%-16.8%),
8.2% (1.1%-15.3%), 2.4% (0.0%-5.6%), 25.0% (4.2%—45.8%),
and 14.3% (0.0%-49.2%) (p = 0.019); The prevalence of de-
pression at follow-up in depression group was 8.2%. The
corresponding prevalence of each pathology was 5.3%,
13.1%, 5.2%, 22.2%, and 20.0% (p = 0.008); The prevalence
of anxiety or/and depression at follow-up in anxiety or/
and depression group was 11.8%. The corresponding prev-
alence of each pathology was 10.3%, 12.8%, 6.9%, 31.0%,
and 36.4% (p <0.001).

The prevalence of anxiety at follow-up was higher in the
groups of patients who had anxiety at baseline than in the
groups of patients without anxiety at baseline (8.8% vs 4.7%,
p = 0.004). Similarly, the depression group at baseline had
a higher prevalence of depression symptoms at follow-up
than the non-depression group (8.2% vs 4.8%, p = 0.009). In
addition, the prevalence of anxiety and depression symp-
toms at follow-up was different among participants with
various pathology grades (all p<0.05). The prevalence of
anxiety at follow-up in the anxiety group at baseline and the
non-anxiety group at baseline were 10.9% and 6.2% for nor-
mal (p = 0.083), 8.2% and 1.3% for esophagitis (p <0.001),
2.4% and 5.0% for LGIN (p = 0.285), 25.0% and 8.6% for
HGIN (p = 0.029) and 14.3% and 8.0% for EC (p = 0.494).
Similar patterns were found for depression symptoms.

Considering the overlap of anxiety and depression
symptoms, we also divided the participants into four
groups (I-IV) based on anxiety and depression symptoms
in Figure 3: non-anxiety and non-depression (I), anxiety
and non-depression (IT), depression and non-anxiety (III),
and anxiety and depression (IV). There was a significant
difference in the distribution of anxiety and depression
at follow-up in different anxiety and depression groups at
baseline (p <0.001). The majority of patients in groups I/
II/II1/1IV at baseline transitioned to Group I at follow-up.

3.4 | Therisk of anxiety and depression
symptoms due to endoscopic screening and
disease diagnosis

As shown in Table 5, after adjusting for possible
confounding factors, a comparison of the screened
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Distribution of anxiety and depression symptoms at baseline and follow-up
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FIGURE 3

Distribution and variation

of anxiety and depression symptoms at
baseline and follow-up

TABLE 5 The risk for anxiety and depression symptoms due to endoscopic screening and diagnosis

Impact of screening and diagnosis

Anxiety symptoms

Depression symptoms

RR 95% CI V4 RR 95%CI p
Screeners at baseline (Ref) vs. Follow-up = 037 0.30-0.46  <0.001 L 029 0.24-0.36  <0.001
Normal n 0.38 0.27-0.54 <0.001 [ ] 0.24  0.17-0.34  <0.001
Esophagitis 1 0.18  0.10-0.34  <0.001 ] 028 0.17-0.47 <0.001
LGIN ™ 035 0.24-0.53  <0.001 [ 0.25 0.17-0.37 <0.001
HGIN 080 0.43-1.48 0477 0.59 0.33-1.05 0.070
EC l 071 024-2.12  0.542 j_ 0.90 0.40-2.05 0.802
Esophageal pathological grade
Normal (Ref)
Esophagitis = 0.43  0.19-0.98  0.044 0.83 0.42-1.60 0.596
LGIN -, 0.82 0.47-140 0476 I 0.75 0.44-1.28 0.291
HGIN - 220 1.10-4.30  0.024 T 2.03 1.07-3.86  0.030
EC - 230  0.82-6.20  0.116 - 3.79  1.71-843  0.001

0.00 2.00 4.00 6.00 8.00

0.00

5.00

10.00

Note: Region, age, gender, household income, smoking, alcohol drinking, and self-rated health were adjusted.

population at baseline and follow-up showed that the
overall psychological impact of screening weakened for
anxiety (RR = 0.37 [0.30-0.46], p<0.001) and depression
(0.29 [0.24-0.36], p<0.001) during follow-up. However,
compared with baseline psychological symptoms, the
high-level anxiety and depression symptoms remained
at follow-up for patients diagnosed with HGIN (anxi-
ety: 0.80 [0.13-1.48], p = 0.477; depression: 0.59 [0.33-
1.05], p = 0.070) and those diagnosed with EC (anxiety:
0.71 [0.24-2.12], p = 0.542; depression: 0.90 [0.40-2.05],
p = 0.802).

Taking screening tools diagnosed as normal as a ref-
erence, we found that the risk of anxiety and depression
increased with pathology grade, although there may be
no significant difference. Compared with participants
classified as normal, for patients with esophagitis, LGIN,
HGIN, and EC, the RRs of anxiety for each pathology
grade were 0.43, 0.82, 2.20, and 2.30, respectively, and the

corresponding RRs of depression symptoms for each pa-
thology grade were 0.83, 0.75, 2.03, and 3.79, respectively.

4 | DISCUSSION

This multicenter, population-based study showed that
there was a downward trend in anxiety and depression
symptoms for participants of EC screening over time,
except in patients with HGIN and patients with EC (for
whom the anxiety and depression symptoms remained
high). The findings fill a gap in this field. The timely as-
sessment of psychological concerns and implementation
of interventions are of great importance in the long run for
individuals who are ready for screening and those diag-
nosed as having HGIN or EC. Our findings provide a sci-
entific basis and vital clues for the optimization of upper
gastrointestinal cancer screening.
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A contradictory study that reviewed psychological dis-
tress related to cancer screening indicated that psycho-
logical distress was low across screening procedures.'’
Possible explanations for the contradictory findings were
that many unvalidated measures were used in the re-
view's eligible studies. In addition, EC screening was not
included in the systematic review. EC and colorectal can-
cer have similarities in their screening techniques (both
involve invasive endoscopy). Clearly, an invasive exam-
ination easily causes people to be nervous and distressed.
They are afraid of bad screening results, which might even
make them give up halfway.'? Similar results have been
found in patients ready for PET and CT examinations;
they have increased anxiety.'® Their over-anxiousness be-
fore the screen may only be partly due to the endoscopic
process, but mainly due to their fear of getting cancer.
Such influence would be more severe among clinical sam-
ples, because the over-anxiousness before the screen was
due to their baseline anxiety over diseases or other pos-
sible confounders not included in the current study, and
not necessarily due to the anxiety towards the endoscopic
screen. Therefore, we would improve the survey on the
psychological impact of screening, and add survey vari-
ables such as the fear level of invasive endoscopy and the
degree of worry about screening results. Several plausible
biological mechanisms have been proposed regarding this
association.’” A cancer-related diagnosis at screening
may act as a serious stressor and stimulate stressful life
events, especially for patients screened as having HGIN or
EC. A potential direct effect on neuroendocrine-immune
processes, such as the hypothalamic—pituitary—adrenal
axis (HPA)and exorbitant levels of cortisol. Anxiety and
cancer may both result from stress that triggers neuroen-
docrine processes.'* >

The invasive procedure is a major concern for the
low participation rate of endoscopic screening.'*** The
preoperative psychological emotions (increased anxiety
and depression) caused by invasive endoscopic screen-
ing largely play a role in the low participation rate and
compliance."*** Several large-scale population-based
studies indicated that only 33.5% and 18.4% of partic-
ipants were eventually screened by endoscopy.”” The
participation rate for nationwide endoscopic screening in
Korea was still low (11.4% in 2002; 29.2% in 2008; 47.3%
in 2012).7?° In Japan, endoscopy has been partially ad-
opted in population-based screening, with a participation
rate of 16%.” Similar results were identified in colorectal
cancer screening in China (14.0%),%® which can be in line
with the rate for endoscopic screening of other countries
above. Low participation wastes resources and has an in-
conspicuous influence on the reduction in mortality.’ In
the study, we found anxiety and depression weakened
over time among healthy people and participants with
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esophagitis, which suggested endoscopic screening might
actually help ease the anxiety and depression in those
that received the screening and found themselves without
HGIN or EC despite the fear for the invasiveness of the
screening. Besides, a non-invasive, simple, effective, and
novel screening technique should be developed and up-
dated to improve compliance in the future. For example,
in recent years, the emerging magnetic control capsule en-
doscopy, which has high acceptance and compliance, has
demonstrated good efficiency and accuracy in multicenter
field verification in China.”

Anxiety and depression may have a negative impact on
sleep, daily life, and both physical and mental health.3%3!
Anxiety and depression may play vital and unfavorable
roles in increasing the risk of cancer incidence, the re-
ceipt of subsequent treatments.***® For screened patients
with less serious conditions, their moods could recover
at follow-up, but the psychological symptoms of patients
with higher grade (HGIN or EC) pathologies were not al-
leviated over time, which has adverse effects on prognosis
and survival. One possible explanation is that the HGIN
and EC diagnosis was a stressful life event and stimulate
their nerves, increasing their anxiety and depression.”*™*
A pooling analysis from 16 prospective cohorts provided
evidence in support of our view and addressed the key role
of anxiety and depression symptoms as a potential predic-
tor of EC mortality (HR = 2.59, 1.34—5.00).37 In addition,
studies have shown that reducing anxiety or depression
can bring benefits to patients. Therefore, it is necessary
to improve the emotional health of screened individu-
als. Sufficient psychological surveillance and timely care
should be given priority in vulnerable groups, including
those who are ready for screening and those screened as
having HGIN or EC; for example, smart bracelet monitor-
ing may help relieve their psychological burden.

Health education and psychological interventions may
be good choices for improving psychological distress. In
high-incidence areas of China, residents lack accurate and
fundamental knowledge related to esophageal precancer-
ous lesions and cancer, and their levels of health aware-
ness and literacy are low. The “cancer fear” phenomenon
is very common. The compliance with EC screening
was largely depended on participants’ knowledge and
awareness on cancer prevention.®® Therefore, publicity
campaigns that promoted cancer prevention seemed to
be beneficial to the optimization of EC screening.” It is
highly advisable for policy-makers to pay more attention
to this important issue.

In this study, we found differences in anxiety and de-
pression symptoms at baseline among the various regions.
The possible reasons are as follows: (a) The prevalence of
EC and the detection of lesions were different in the var-
ious regions. Among the five sites, the prevalence of EC
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was the highest in Linzhou, which may have caused the
levels of anxiety and depression symptoms in patients in
Linzhou to be the most serious. Linzhou, as a representa-
tive high-incidence region, is the most typical area with a
high incidence of EC in China. Therefore, EC may place a
heavier psychological burden on local residents. They suf-
fered and feared the high risk of EC. (b) Considering the
differences in geography, personnel ability and healthcare
facilities, these factors may lead to differences in residents’
anxiety and depression symptoms and an imbalance
in the sample collection among the sites. For example,
Yanting is located in Sichuan in western China, which is
a mountainous area. Advanced medical resources were
limited, which may affect the residents’ psychological
burden. There are many influencing factors related to the
prevalence of anxiety and depression symptoms that vary
among the different regions. The results should be inter-
preted carefully.

A strength of this study is that, to our knowledge, it
is the first population-based, multicenter prospective co-
hort investigation conducted to evaluate the psychologi-
cal effects of endoscopic screening for EC on anxiety and
depression symptoms. Second, based on its endoscopic
screening protocol in multiple areas of China with a high
incidence of EC, the design is innovative and convincing
to some extent. For consistency and accuracy, measures
were evaluated before the actual screening procedure. The
third advantage is the use of a comparative approach to
evaluate the impact of endoscopic screening in various
screening groups. Fourth, both anxiety and depression
symptoms, which are major manifestations of anxiety and
depression symptoms, were all measured by validated in-
struments, and multiple measurements were made in this
study. The GAD-7 and PHQ-9 have emerged as powerful
tools for studying anxiety and depression disorders. In
addition, the consistent results of anxiety and depression
symptoms make the results more credible.

Some limitations exist in the study. First, a major
problem is selection bias and volunteer bias. Causal in-
ferences cannot be determined. Second, comparisons be-
tween screened participants and controls were confined
in the study. We collected a small number of controls in
the pre-experiment phase and will expand the sample size
in the future. Third, GAD-7 and PHQ-9 are just screen-
ing instruments for symptoms of anxiety or depression,
and not clinical disorders. The quantitative investigation
combined with a clinical interview by psychiatrists could
be considered in the future screening process. Fourth, the
cut-off point of five may overestimate the results of anxi-
ety and depression symptoms. Finally, only once follow-up
in the study, multi-stage follow-up may be convincing
(6 months, 12months, 18 months, etc.). Considering the
limitations on the current design, the results may need to

be interpreted with caution. Large controls who did not
participate in the screening were needed. Unmeasured
and residual confounding may interfere with the interpre-
tation and validity of the results. Biological mechanisms
need further exploration in the future.

In conclusion, there was a downward trend in these
detrimental effects over time. Of particular concern are in-
dividuals who are ready for screening and those screened
as having HGIN or EC. The study offered a fresh perspec-
tive on EC screening and provided new insights into op-
timizing endoscopic screening procedures. Suggestions
were identified to remedy these problems in future stud-
ies. Feasible psychological interventions and attempts to
encourage endoscopic screening are urgently needed. The
study provides practical evidence for the optimization of
upper gastrointestinal screening and the minimization of
psychological harm, and it provides a reference for other
developing countries with similar patterns of upper gas-
trointestinal cancers.
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