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Abstract

Background: |diopathic achalasia (AC) may be affected by
anxiety and/or depression; however, reliable evidence is still
lacking. The present retrospective cohort study aimed to ex-
plore the influence of psycho-mental factors on the severity
of AC. Methods: All patients in the AC database of the Tianjin
Medical University General Hospital from 2012 to 2020 were
divided into two subgroups, intervention (n =202) and med-
ication (n = 84), according to previous treatments. Healthy
people (n=300) who underwent gastrointestinal endoscopy
comprised the control group. The severity of symptoms and
the anxiety and depression score of AC patients and controls
were monitored by telephone and compared before and
during COVID-19. In addition, the factors of AC symptoms
during the COVID-19 were discussed by multiple linear regres-
sion. Results: During COVID-19, the anxiety and depression
levels of AC patients and healthy individuals were deterio-
rated. For AC patients, before and after COVID-19, symp-
toms, anxiety, and depression scores in the medication
group were more serious than those in the intervention
group. Furthermore, previous therapy, depression, and gen-
der were found to be significantly related to the severity of
AC symptoms during COVID-19. Conclusions: The outbreak
of COVID-19 made AC patients and healthy people anxious
and depressed. Depression rather than anxiety might worsen

the AC symptoms. Interventional therapy might protect
AC patients against psychological abnormalities during

COVID-19. © 2023 S. Karger AG, Basel

Introduction

Achalasia (AC) is a classic esophageal motility disorder
of unknown etiology. The incidence of AC is approxi-
mately 1 case/100,000 [1, 2]. The main clinical manifesta-
tions, such as usually dysphagia, chest pain, fluid reflux,
and weight loss, are based on the abnormal esophageal
motility. Since the symptoms of abnormal esophageal
motility are related to the underlying psychological abnor-
malities [3], esophageal hypervigilance and visceral anxiety
are the strongest predictors of dysphagia severity [4]. It
could be speculated that anxiety and/or depression may
also influence the symptoms of AC. However, there is only
little reliable evidence supporting this hypothesis [5].

Natural or social disasters can cause psychosocial ab-
normalities, such as anxiety and depression [6]. People’s
mental health is also deteriorated during the pandemics
such as flu [7]. The outbreak of an epidemic has a broad
psychological impact at the individual, community, and
national levels. At the individual level, people are afraid of
disease or death, helplessness, and shame [8]. COVID-19
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is an emerging global health threat [9]. It was first detect-
ed in Wuhan, Hubei Province, China, in late December
2019 and had a great impact on people’s psychology, with
the pooled prevalence of depression (45%), anxiety (47%),
and sleep disturbances (34%) [10-12]. Even outside Hubei,
strict social control may cause anxiety and depression
among the community population. Therefore, the out-
break of COVID-19 in China has provided us with an op-
portunity to observe the impact of anxiety and depression
on the symptoms of AC patients in the community.

In this retrospective cohort study, we aimed to observe
the impact of anxiety and depression on the severity of
symptoms of AC patients in the community during CO-
VID-19. Also, the factors affecting the symptoms of AC
during COVID-19 were explored.

Methods

Setting and Participants

This retrospective cohort study was based on the database of AC
patients (2012-2020). People undergoing gastrointestinal endosco-
py at the physical examination center in Tianjin Medical University
General Hospital from 2012 to 2020 were included as controls. AC
is diagnosed by a physician based on esophageal barium meal ex-
amination, endoscopy, and high-resolution manometry and classi-
fied according to the Chicago Classification v3.0 [13].

The inclusion criteria for AC patients were as follows: (1) com-
plete demographic data and at least one follow-up information
(face-to-face or telephone interviews) for 1 year; (2) 18-65 years
of age; (3) education level above primary school; (4) no history of
serious digestive system diseases, such as peptic ulcer, liver disease,
inflammatory bowel disease, or malignant tumor of the digestive
system. The exclusion criteria for AC patients were as follows:
(1) living abroad; (2) history of mental diseases such as obsessive-
compulsive disorder; (3) history of severe organic diseases, such
as hypertension, coronary heart disease, diabetes, and tumors;
(4) history of neurological diseases affecting telephone follow-up,
such as cerebral infarction or hearing impairment; (5) patients
hospitalized after October 2019; (6) patients could not complete
all the questionnaires at a time. The exclusion criteria for controls
were a history of severe organic diseases, such as hypertension,
coronary heart disease, diabetes, and tumors. The AC patients re-
ceiving per-oral endoscopic myotomy (POEM), Heller operation,
or balloon dilatation were assigned to the intervention group,
while patients receiving drug treatment were assigned to the med-
ication group.

Procedure

The study was conducted from March 1, 2020, to May 25, 2020.
Since COVID-19 emerged in China in January, December 2019
was deemed as the time prior to COVID-19 and February 2020 as
during COVID-19. Due to the central and local ban on unnecessary
face-to-face interaction, AC patients and healthy people were inter-
viewed by telephone during the study. All the telephone interviews
were completed by a trained gastroenterologist who received HAD
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scale training and was blinded to the patient’s previous treatment.
First, the investigators called the patients at night (19:00-22:00),
according to the telephone number in the database, to ensure that
the patients could be contacted and informed consent was ob-
tained. If the subjects agreed to participate in the study, they were
asked to stay in a quiet room for about 30 min and complete the
questionnaire by telephone. Moreover, if participants heard the
phone but did not have the time to conduct the survey, the inves-
tigators would arrange another appropriate time to complete the
survey. If the subjects did not receive the first call, the investigators
would make three consecutive calls the next day (morning [7:00-
9:00], noon [11:00-14:00], and evening [19:00-22:00]). Subjects
who did not receive at least four calls or refused to participate in
the study were considered missing. After the completion of the
survey, all the questionnaires were handed over to a statistician
blinded to the study design to input and process the data. This pres-
ent study was approved by the Institutional Review Board and Eth-
ics Committee of the Tianjin Medical University General Hospital
(IRB2020-WZ-096).

Survey Development

The questionnaire was prepared by three professional gastro-
enterologists. The structured questionnaire consisted of six parts:
(1) demographic data, such as gender, age, and residence; (2) his-
tory, course of the disease, and medical history for healthy people;
(3) the severity of AC symptoms before and during COVID-19; (4)
anxiety and depression of AC patients and healthy people before
and during COVID-19; (5) dietary habits of AC patients during
COVID-19; (6) previous treatment for AC patients. If the patient
could not recall the previous treatment, the medical record shall be
considered.

Eckardt score [14] was used to assesses the AC patient’s symp-
toms by combining the sum of symptom frequency scores for
dysphagia, retrosternal pain, and regurgitation (the range for
each symptom is 0-3; 0 indicates absent; 1, occasionally; 2, daily;
3, per meal) and the weight loss score (the range is 0-3; 0indi-
catesno weight loss; 1,<5.0 kg of weight loss; 2,5.0-10.0 kg of
weight loss; 3, >10.0 kg of weight loss). Hospital Anxiety and De-
pression Scale (HADS) [15] was used to measure the anxiety and
depression of AC patients. Questions 1, 3,5,7,9, 11,and 13 com-
prised the anxiety subscale. The total anxiety subscale score was
divided into normal (0-7), mild anxiety (8-10), moderate anxi-
ety (11-14), and severe anxiety (15-21). Questions 2, 4, 6, 8, 10,
12, and 14 formed the depression subscale. The total depression
subscale score was categorized into normal (0-7), mild depres-
sion (8-10), moderate depression (11-14), and severe depression
(15-21). In addition, the AC patient’s compliance with doctor’s
dietary recommendations was assessed by 5-point Likert self-rat-
ing scale [16] (1 = worse than before; 2 = slightly worse than be-
fore; 3 = same as before; 4 = slightly better than before; 5 = better
than before). All questionnaires and scales were surveyed during
the same telephone follow-up.

Statistical Analyses

Normally distributed quantitative variables were recorded
as mean + standard deviation and assessed using analysis of
paired sample ¢ test or independent sample ¢ test, as appropriate.
Non-normally distributed variables were recorded as median (in-
terquartile, range) and analyzed using the Kruskal-Wallis test or the
Mann-Whitney posttest, as appropriate. The categorical variables
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Table 1. Demographic characteristics of the subjects

Intervention group (n =202)  Medication group (n = 84) Control group (n = 300) Z(c? p value
Age, years 42.3+9.1 47.1+£14.1 42.2+11.4 9.465 0.009
Gender (male/female) 101/101 44/40 160/140 0.542 0.763
Course of disease, years  5.6+4.2 5.2+3.1 / -0421 0.674
Type of AC (I/11/111) 61/121/20 24/44/16 / 4.579 0.100
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Fig. 1. Comparison of symptoms before and during COVID-19. a Patients who had undergone POEM before
and during COVID-19. b Patients who had not undergone POEM before and during COVID-19. ¢ Patients who
had or not undergone POEM before COVID-19. d Patients who had or not undergone POEM during COVID-19.
*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.

previous treatment to dummy variables: male 0, female 1; inter-
ventional treatment 0, medication 1. Statistical analyses were con-
ducted using SPSS 24.0 (IBM, Armonk, NY, USA). p value <0.05
was considered statistically significant.

were recorded as counts and percentages and evaluated by the x?
or Fisher’s exact test. Multiple linear regression was performed to
identify the factors affecting the symptom severity of AC during
COVID-19. In the regression analysis, we converted gender and
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Table 2. Anxiety and depression before and during COVID-19

Control group (n = 300) AC patients (n = 286) Z p value
Anxiety
Before COVID-19 0(0-1) 1(0-3) 2.087 <0.000 7 ##**
During COVID-19 0(0-2) 1(0-4) 2.326 <0.000 7##*x*
Z —-4.477 —6.195
p <0.0007**** <0.0007****
Depression
Before COVID-19 0(0-2) 1(0-2) 2.364 <0.0007#***
During COVID-19 0(0-3) 1(0-4) 2.394 <0.0007#***
Z -7.723 -7.210
p <0.000 7#*** <0.000 7 ##H*
*p < 0.05, **p < 0.01, ***p < 0.001, ***p < 0.0001.
Table 3. Anxiety and depression of AC patients before and during COVID-19
Intervention group (n =202) Medication group (n = 84) YA p value
Anxiety
Before COVID-19 0(0-2.75) 2(1-3.75) 4.881 <0.0007#***
During COVID-19 0 (0-2.75) 2(1-6) 4.156 <0.0007#k**
Z —4.889 —3.475
p <0.0007**** 0.007**
Depression
Before COVID-19 2(0-2) 1(0-3) 2.896 <0.0007****
During COVID-19 2 (0-4) 1(0-6) 3.103 <0.000 7#***
Z -5.804 —-4.477
p <0.0007#*** <0.0007****

*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.

Results

The number of AC patients who fulfilled all the inclu-
sion criteria and did not meet the exclusion criteria was
350. The number of respondents was 286, with a response
rate of 81.71%. The main cause of nonresponse was miss-
ing or erroneous phone numbers. All the respondents
were included in the final analysis. AC patients included
in the final data analysis were from northern China: Tian-
jin city (n = 200), Hebei province (n = 22), Shandong
province (n = 18), Henan province (n = 16), Shanxi prov-
ince (n = 12), Liaoning province (n = 11), and Heilongji-
ang province (n = 7). Apparently, according to the Chi-
nese government’s epidemic prevention policy, all the
places listed above had implemented strict social control
in February. Subsequently, 332 healthy subjects were fol-
lowed up by telephone, of which 300 responded, showing
a response rate of 90.36%.

4 Dig Dis
DOI: 10.1159/000528802

Characteristics of the Subjects

According to the case information, all the subjects were
divided into three subgroups: intervention group (n = 202),
medication group (n = 84), and control group (n = 300). In
the intervention group, 193 patients underwent POEM (14
received POEM as a remedial treatment after failed dilata-
tion), 6 received Heller operation, and 3 received only bal-
loon dilatation. On the other hand, patients in the medica-
tion group were treated with Nifedipine tablets (Shanghai
Second Pharmaceutical Co., Ltd., 5 mg tid p.o. 5 min before
meals). No significant difference was detected in the demo-
graphic data among the three groups except for age (Table 1).

AC Symptoms Deteriorated during COVID-19

Regarding AC symptoms, only the symptoms of
retrosternal pain aggravated during COVID-19 in the
intervention group (p = 0.002) (Fig. 1a). However, ex-
cept for weight loss, other symptoms (retrosternal pain
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Table 4. Multiple linear regression for

factors affecting AC symptoms during Variable B 95%Cl t p value

CovID-19 lower upper
Gender 0.508 0.180 0.836 3.053 0.002**
Age 0.000 -0.016 0.015 -0.023 0.982
Course of disease —0.004 —0.048 0.039 —0.203 0.839
Subtype of AC 0.138 -0.131 0.407 1.009 0314
Intention therapy —-1.880 -1.498 —2.262 -9.686 <0.00071****
Anxiety 0.009 —-0.037 0.055 0.382 0.703
Depression 0.091 0.034 0.148 3.139 0.002%**
Diet 0.306 -0.014 0.627 1.885 0.061

*p < 0.05, *p < 0.01, ***p < 0.001, ***p < 0.0001.

100

o
T

Patients{%s)

(=]

better than before
0 slightly better than before
B same as before

slightly worse than before
Hm worse than before

Intervention group

Medication group

Fig. 2. Comparison of diet between groups.

[p <0.01], dysphagia [p < 0.001], regurgitation [p=0.011],
and Eckardt score [p = 0.0004]) aggravated during COV-
ID-19 in the medication group (Fig. 1b). Moreover, before
and after the outbreak, almost all the symptoms (except for
weight loss) in the medication group were severe than those
in the intervention group (all p < 0.05) (Fig. 1c, d).

AC Anxiety and Depression Level Deteriorated during

COVID-19

Regarding psychological abnormality, all respondents
were more anxious and depressed during the epidemic. Ad-
ditionally, AC patients were more anxious and depressed
than healthy people before and during COVID-19 (Table 2).
In addition, the anxiety level of patients in the medication
group was higher than that in the intervention group, both
before and during COVID-19 (all p < 0.001) (Table 3).

Diet Habits Improved in AC Patients, Especially in the

Medication Group

A total of 40 AC patients (11 from the interventional
therapy and 29 from the medication group) reported that
they paid more attention to their diet during COVID-19

Effect of Psychological Abnormality on
Achalasia

than before (Fig. 2). Surprisingly, compared to those in
the intervention group, patients in the medication group
paid more attention to diet during COVID-19 and fol-
lowed the doctor’s diet guidance strictly (x* = 41.7, p <
0.05). However, this did not alter the fact that the symp-
toms of patients in the medication group were more se-
vere during COVID-19 than before the epidemic.

Multiple Linear Regression of Affecting Factors of AC

Symptoms during COVID-19

In order to avoid multicollinearity, we confirmed that no
variable had a high correlation (r >+0.7) before conducting
multiple regression analysis and calculated the tolerance of
each independent variable. As a result, gender, age, course
of the disease, previous treatment, mental state, subtypes of
AC, and diet habits were independent variables, and Eck-
ardt score was a dependent variable during COVID-19.
Moreover, depression (B = 0.091, p < 0.05) and gender
(female, B = 0.508, p < 0.05) were independently and posi-
tively correlated, while previous treatment (intention ther-
apy, B =-1.880, p < 0.05) was negatively correlated with the
severity of AC symptoms during COVID-19 (Table 4).
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Discussion

Herein, we found that COVID-19 caused anxiety and de-
pression in both AC patients and healthy individuals in Chi-
na. This phenomenon was consistent with a previous study,
which showed that during COVID-19, more than half of
Chinese respondents rated psychological impact as moder-
ate to severe [17], and health worries were positively associ-
ated with anxiety symptoms [5]. In addition, the psycho-
logical abnormalities during COVID-19 deteriorated the
symptoms of AC. Idiopathic AC is characterized by abnor-
mal esophageal motility and subsequent symptoms, such as
dysphagia [18]. Due to persistent dysphasia, the patient’s
quality of life is affected severely [5]. Although psychological
abnormalities have been suspected to influence the severity
of AC symptoms, credible evidence is yet lacking [3, 5, 19].
To the best of our knowledge, some evidence suggested that
mental disorders are associated with AC symptoms. For in-
stance, in a retrospective investigation, 16 (34%) patients
spontaneously reported that dysphagia was closely related to
a psychic trauma in terms of time [5]. Compared to the pre-
vious cross-sectional designed study, the present study was
a cohort study. The retrospective design was an obstacle for
the present study to obtain reliable evidence. Inevitably, in a
prospective intervention study, a moral hazard exists if psy-
chological factors are used as intervention factors. However,
during the outbreak of an epidemic, such as influenza, peo-
ple may feel afraid of the disease or death, helplessness, and
shame, and consequently be anxious and depressed [7, 17].
Therefore, by reviewing the changes in the symptoms in pa-
tients with AC during the epidemic, we elucidated the influ-
ence of psychological abnormalities on AC symptoms. Thus,
this retrospective cohort study provides high-quality evi-
dence with respect to the influence of psychological factors,
such as anxiety and depression, on the AC symptoms.

Intriguingly, subgroup analysis revealed that the anx-
iety and depression of AC patients treated with inter-
ventional therapy were lower than those in the medica-
tion group during the epidemic outbreak. Similarly, the
effect of interventional therapy is better than that of
drug therapy [20, 21], and the intervention group pre-
sented a lower Eckardt score than that in the medication
group before COVID-19 in the present study. We fur-
ther speculated that the severity of symptoms affects pa-
tients’ anxiety and depression in stressful situations.

Dietary habits affect the symptoms of the patients with
AG; for instance, retrosternal pain and reflux can be aggra-
vated by cold water or cold food and relieved by hot water
[22]. Therefore, we require patients to eat warm diets, chew
slowly, avoid irritating diets, and drink about 50 mL warm
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water during and after meals to rinse the esophagus. In this
study, although AC patients in the medication group were
likely to comply with the doctor’s advice during COVID-19,
the symptoms were aggravated and more serious than of
those in the intervention group. Medication-treated patients
tended to pay more attention to their diet but did not sig-
nificantly change their anxiety and depression symptoms.

In addition, we explored the affecting factors of AC
symptoms during COVID-19. As expected, interventional
therapy was negatively correlated with the severity of AC
symptoms, which was consistent with previous studies [20,
21, 23]. Gender is also related to AC, but the survey results
were varied [24-26]. Conversely, in this study, women
showed a higher Eckardt score during the epidemic. The dif-
ference between the results may be due to the differences in
gender ratio, sample size, and research conditions of differ-
ent studies. Moreover, age, course of the disease, diet habits,
and subtypes were not related to AC symptoms, which could
be attributed to the fact that this was a single-center study
with a small sample number and short observation time.

Nevertheless, the present study has several deficiencies.
First, due to the strict limitation of face-to-face communi-
cation, subjective evaluation such as a structured ques-
tionnaire rather than objective examination was used to
evaluate the severity of AC. Second, the time span of ob-
servation was only about 1 month, which might have ad-
verse effects on the study. However, with prolonged obser-
vation time, several mixed factors may be identified, and
the psychological abnormalities of the population during
the epidemic may change with time. Therefore, a long re-
search duration may not always provide a reliable result.

In conclusion, the outbreak of COVID-19 has brought
about anxiety and depression to AC patients and healthy
people in China. In addition, depression rather than anxiety
might worsen the AC symptoms. Thus, during COVID-19,
interventional therapy may be a benefit factor for AC pa-
tients. However, multicenter, large sample size studies are
needed to substantiate these findings in the future.
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