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Background/Aims
Antidepressants are effective in patients with functional dyspepsia (FD). However, stigma associated with FD and antidepressants may 
affect treatment adherence. This study aims to explore possible communication strategies to alleviate stigma and improve adherence 
in patients with FD. 

Methods
In this randomized, single-center, and single-blind trial, 160 patients with FD initiating antidepressant treatment were recruited. 
Different communication strategies were performed when prescribing antidepressants. Participants in Group 1 were told that brain 
is the “headquarters” of gut, and that antidepressants could act as neuromodulators to relieve symptoms of FD through regulating 
the functions of gut and brain. Participants in Group 2 were told that antidepressants were empirically effective for FD. Stigma scores, 
medication-related stigma, treatment compliance, and efficacy were analyzed. 

Results
After 8-week antidepressant treatment, the proportion of patients with FD with decreased stigma scores in Group 1 was significantly 
higher than in Group 2 (internalized stigma: 64.10% vs 12.00%; perceived stigma: 55.13% vs 13.33%; P < 0.01). Medication-related 
stigma was lower in Group 1 than in Group 2 (P < 0.05 for 3 of 4 questions). Concurrently, patients in Group 1 had better treatment 
compliance (0.71 ± 0.25 vs 0.60 ± 0.25, P < 0.01) and efficacy. In Group 1, participants with decreased post-treatment stigma 
scores showed better treatment compliance and efficacy than those with non-decreased scores. Decrease in stigma scores positively 
correlated with treatment compliance. 

Conclusion
Improving knowledge of patients with FD of the disease and antidepressants via proper communication may be an effective way to 
alleviate stigma and promote adherence. 
(J Neurogastroenterol Motil 2022;28:95-103)
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Introduction 	

Functional dyspepsia (FD) is one of the most prevalent func-
tional gastrointestinal disorders (FGIDs). It is characterized by 
symptoms including early satiation, postprandial fullness, epigas-
tric pain and burning, which are unexplained after routine clinical 
examinations.1 The efficacy of regular first line treatment, such as 
antiacid and prokinetic agents, are currently unsatisfactory for re-
fractory FD.2 

In the Rome IV criteria, FGIDs have been redefined as disor-
ders of the gut-brain axis.3 Psychological factors (such as depression 
and anxiety) have been demonstrated to be associated with FD.1 
The American College of Gastroenterology and the Canadian As-
sociation of Gastroenterology guidelines on dyspepsia recommend 
that patients with FD who are not responding to proton pump 
inhibitors (PPIs) or Helicobacter pylori eradication therapy should 
be offered tricyclic antidepressants or psychological therapies.4 Psy-
chological medications, such as tricyclic antidepressants, and norad-
renergic and specific serotonin antidepressants, have been shown to 
be effective in the treatment of FD.3,5-8 Recent studies reported that 
selective serotonin reuptake inhibitors, serotonin and noradrenaline 
reuptake inhibitors are also beneficial to patients with FD.3,8,9 

However, compliance with antidepressant treatment is handi-
capped due to stigma.10-13 Our recent research found that stigma 
associated with FD and antidepressant medications could interfere 
with treatment adherence.10 A large proportion of FD patients re-
fuse to take antidepressants and report concerns such as “my family 
says these drugs are for insane people” or “these drugs will make 
me lose my mind.” These are typical expressions of stigma. Stigma 
is the negative stereotypes or discrimination toward a particular 
population.11 There are 2 types of stigma that may be an obstacle to 
adherence. Individuals’ endorsement of various stereotypes toward 
their condition is classified as internalized stigma. The negative ste-
reotypes displayed by others is classified as perceived stigma.11 It is 
essential to explore possible strategies to alleviate stigma in patients 
with FD.

It has been reported that there is a “communication gap” be-
tween patients with FGIDs and doctors.14 Many patients with FD 
hold the belief that their dyspepsia symptoms are caused by “some-
thing wrong in the stomach” rather than a “functional” property. 
Collins et al found that most patients with FGIDs even do not ac-
knowledge their diagnosis.14 The antidepressant medications carry 
more misunderstanding. It has been reported that patients with 
FGIDs hold negative attitudes toward psychological medications.15 

These phenomena are worse in the Chinese population because 
many Chinese patients do not accept psychological diagnoses and 
treatment.16,17 The existence of communication gap could influence 
treatment adherence.14 Furthermore, insufficient communication 
or the callous attitude of doctors could also result in complaints of 
dissatisfaction.18 Based on the above reasons, clinician-patient com-
munication may be an important interventional target to alleviate 
stigma and improve treatment adherence.

It has been reported that physicians’ attention to psychological 
barriers in antidepressant treatment, such as stigma, may improve 
medication compliance and affect the course of illness.12,19 There-
fore, it is critical to find a way to fill the doctor-patient communi-
cation gap and reduce stigma in patients with refractory FD. A 
previous systematic review suggested that clinician-patient com-
munication may be important in increasing cooperation in mental 
health care.20 However, it is unclear whether clinician-patient com-
munication affects stigma in patients with FD. Therefore, this study 
is designed to explore clinician-patient communication strategies 
that could alleviate stigma and improve compliance with antidepres-
sant therapy in patients with refractory FD.

Materials and Methods 	

Participants
This study was conducted in accordance with the ethical prin-

ciples of the Declaration of Helsinki and local regulations (Trial 
registration No. NCT03625674, ClinicalTrials.gov). Ethical ap-
proval was obtained from the Ethics Committee of Renji Hospital 
(Approval No. 2018-082). Every enrolled participant signed the 
informed consent prior to the study. 

Refractory FD patients who did not respond to 4-week regular 
first line treatment (such as antacids and prokinetics) and needed 
to initiate psychoactive medication treatment for the first time were 
enrolled from the outpatient department from January 2018 to 
February 2020. Symptom nonresponse was defined as less than half 
of symptom improvement after first line treatment. The inclusion 
criteria were as follows: age of 18-70 years; met the Rome IV FD 
criteria; Generalized Anxiety Disorder-7 (GAD-7) scale ≥ 5 or 
Patient Health Questionnaire-9 (PHQ-9) depression scale ≥ 5. 
The exclusion criteria included organic digestive diseases; presence 
of Helicobacter pylori infection; severe psychological symptoms or 
cognitive disorders; GAD-7 ≥ 15 or PHQ-9 ≥ 15; breastfeeding 
or pregnancy; history of gastric surgery; use of PPIs, prokinetic 
agents or other medications that might affect gastric function within 
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1 month; and previous use of psychoactive agents.

Study Design
We performed a randomized, single-center, single-blind, con-

trolled study to explore possible ways to alleviate stigma and im-
prove medication adherence through appropriate clinician-patient 
communication. Physicians from the gastrointestinal (GI) depart-
ment and psychological department met the participants together 
and chose appropriate antidepressant agents for each patient. Strati-
fied randomization was conducted according to the antidepressants 
they took. Thus, the enrolled patients who were prescribed with 
the same antidepressant were randomized into 2 groups based on 
random number lists generated from a computer. Two doctors were 
trained to communicate with the enrolled patients according to the 
following strategies every 2 weeks when the patient received their 
antidepressant agents. The patients in Group 1 were told: (1) Brain 
is the “headquarters” of GI tract; their FD symptoms are caused by 
dysfunction of brain and GI tract, rather than a sole GI or psycho-
logical problem. (2) Psychoactive drugs act as neuromodulators to 
relieve FD symptoms through regulating functions of GI tract and 
brain. (3) The dose of antidepressants used in FD patients is lower 
than those used in patients with anxiety or depression. The patients 
in Group 2 were told that clinical evidence has shown antidepres-
sants are useful in alleviating their symptoms. The information of 
dosage and possible adverse effects were provided to the partici-
pants in both groups. The duration of doctor-patient communica-
tion (about 20 minutes) were similar in the 2 groups. The allocation 
information was blind to data collectors.

The treatment period for the participants was 8 weeks. Demo-
graphic data, dyspeptic and psychological symptom scales, and stig-
ma scales were assessed at enrollment. Medications were prescribed 
every 2 weeks, with medication adherence, stigma scales, a 4-ques-
tion survey,21 and symptom scales being assessed. The primary end-
point for this study was medication adherence evaluated by medica-
tion possession ratio (MPR). The secondary endpoints were stigma 
assessed by internalized stigma scale (IS) and perceived stigma scale 
(PSS) scores, and symptom relief assessed by the Leeds Dyspepsia 
Questionnaire (LDQ), GAD-7, and PHQ-9 scales. 

Outcome Measures
IS and PSS are widely used in assessing the degree of internal-

ized or perceived stigma.11 The term “mental illness” was replaced 
with “FD” in the scales. Each item in IS scale was ranked on a 
4-point scale (1-4). The final IS score was calculated as the mean 
score of all the 24 items. Higher scores indicate worse internalized 

stigma: scores ≤ 2 were labeled as “minimal stigma,” scores > 2 
and ≤ 2.5 were “mild stigma,” scores > 2.5 and ≤ 3 were “mod-
erate stigma,” and scores > 3 were “severe stigma.”22 The PSS had 
10 items ranked on a 5-point scale (1-5). The final PSS score was 
calculated as the mean score of the 10 items. Higher scores indi-
cated worse perceived stigma.

Because IS and PSS scores cannot distinguish disease-related 
stigma and medication-related stigma, antidepressant-related stig-
ma was evaluated every 2 weeks using a 4-question survey adapted 
from a previous study.21 The following questions were answered 
with “yes” or “no” by the participants: when taking the antidepres-
sant agents, (1) I feel ashamed; (2) I do not feel comfortable to tell 
friends or family; (3) I do not feel okay if people in community 
know; and (4) I do not want to tell people at job.21 The percentage 
of the answer “yes” for each question was calculated in each group.

The LDQ scale was used to assess dyspeptic symptoms.23 The 
scoring criteria were as follows: 0-4, very mild dyspepsia; 5-8, mild 
dyspepsia; 9-15, moderate dyspepsia; and > 15, severe or very se-
vere dyspepsia.

The GAD-7 and PHQ-9 questionnaires were used to evalu-
ate the psychological status of enrolled patients. The GAD-7 scale, 
which is used to screen generalized anxiety disorder,24 consists of 
7 items on a 4-point questionnaire (0-3). The final GAD-7 scores 
were calculated as the sum of the 7 items. The scoring criteria were 
as follows: 0-4, no anxiety; 5-9, mild anxiety; 10-14, moderate 
anxiety; and ≥ 15, severe anxiety. The scores of PHQ-9, a 10-item 
scale used to screen for depression,25 was calculated as the sum of 
the 10 items. The scoring criteria were as follows: 0-4, none or min-
imal depression; 5-9, mild depression; 10-14, moderate depression; 
15-19, moderately severe depression; and ≥ 20, severe depression.

Medication adherence was evaluated with MPR. MPR is de-
fined as the sum of the supplied medication divided by the number 
of days between the first and the last refill.26 Higher MPR scores 
indicate better compliance. The patients were asked to keep a medi-
cation diary for calculating the MPR.

Statistical Methods 
All enrolled participants were included in the adherence analy-

ses. The MPR values of patients who were lost in the first follow-
up were assigned as zero. Calculation of symptom improvement 
was based on the subjects who had at least 1 follow-up. The last ob-
servation carried forward method was used in cases of pre-mature 
study termination.

Sample size calculation was based on the assumption that the 
MPR values after 8-week treatment would be 0.71 in Group 1 
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and 0.60 in Group 2 with α = 0.05 (2-tailed) and β = 0.20. The 
estimated sample size was 79 patients per group. Therefore, a mini-
mal of 158 participants were needed in order to prove that MPR in 
Group 1 was significantly different from that in Group 2.

SPSS version 22 software (IBM, Armonk, NY, USA) was 

used to perform statistical analyses. Data from normally distribu-
tions were presented as mean ± SD. Skewed distributed data were 
presented as medians and analyzed with nonparametric statistics. 
Differences between means before and after treatment were ana-
lyzed using paired t test. Mann-Whitney test and t test were used to 
compare the differences between groups. Correlations were assessed 
with Spearman correlation analyses. P < 0.05 was considered sta-
tistically significant.

Results 	

Participant Characteristics
A total of 160 patients were enrolled from the GI outpatient 

department. Demographic and baseline clinical characteristics were 
well balanced between the 2 groups (Table 1). Seven patients who 
were lost in the first follow-up (thus had no post-treatment data) 
were excluded from efficacy analyses (Fig. 1). Antidepressants 
taken in each group were listed in Table 2. 

Stigma Scores Before and After Treatment
Stigma scores before treatment were well balanced between 

the 2 groups. After 8-week treatment, patients with FD in Group 
1 showed lower stigma scores compared with those in Group 2 

192 Patients were assessed

for eligibility

32 Ineligible

160 Patients were assigned

80 Assigned to group 1 and

included in compliance

analysis

80 Assigned to group 2 and

included in compliance

analysis

2 Lost in the

first follow-up

78 Included in

efficacy analysis

5 Lost in the

first follow-up

75 Included in

efficacy analysis

Figure 1. Flowchart of screening and recruitment of study subjects.

Table 1. Baseline Characteristics of the Enrolled Participants (n = 80)

Characteristics Group 1 Group 2

Age (yr) 45.64 ± 12.64 46.25 ± 11.04
Male:female ratio 26:54 25:55
LDQ 13.34 ± 3.14 13.68 ± 2.82
GAD-7 6.62 ± 2.75 6.56 ± 2.01
PHQ-9 5.80 ± 2.92 5.91 ± 2.70
IS 1.60 ± 0.39 1.64 ± 0.40
PSS 1.61 ± 0.46 1.61 ± 0.38

LDQ, leeds dyspepsia questionnaire; GAD-7, generalized anxiety disorder-7 
scale; PHQ-9, patient health questionnaire-9 depression scale; IS, internalized 
stigma scale; PSS, perceived stigma scale. 
Data are presented as mean ± SD. 

Table 2. Antidepressants Taken in Each Group

Drugs Group 1 Group 2

Mirtazapine 21 21
Fluoxetine 16 15
Sertraline 15 16
Paroxetine 13 13
Citalopram 9 10
Venlafaxine 6 5
Total 80 80

Before treatment

After treatment
A B
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Group 1 Group 2
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1IS
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Figure 2. Effect of different communi-
cation strategies on internalized stigma 
scale (IS) and perceived stigma scale 
(PSS) scores in patients with functional 
dyspepsia (FD). (A) IS and (B) PSS 
scores before and after treatment in Group 
1 (n = 78) and Group 2 (n = 75). **P < 
0.01.
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(P < 0.01; Fig. 2). In Group 1, 50 participants (64.10%) showed 
decreased post-treatment IS scores, 7 participants (8.97%) showed 
unaltered scores and 21 participants (26.92%) showed elevated IS 
scores after treatment. As for PSS scores, 43 participants (55.13%) 
showed decreased, 5 participants (6.41%) showed unaltered, and 
30 participants (38.46%) showed elevated scores after treatment. 
However, in Group 2, 9 participants (12.00%, P < 0.01 vs Group 
1) showed decreased post-treatment IS scores, 5 participants 
(6.67%) showed unaltered, and 61 participants (81.33%, P < 0.01 
vs Group 1) showed elevated IS scores after treatment. Ten par-
ticipants (13.33%, P < 0.01 vs Group 1) showed decreased post-
treatment PSS scores, 4 participants (5.33%) showed unaltered 
scores, and 61 participants (81.33%, P < 0.01 vs Group 1) showed 
elevated PSS scores after treatment (Table 3). IS and PSS scores 
were elevated in Group 2 (increased by 18.38% and 23.57%, re-
spectively; P < 0.01 vs baseline), while the mean scores in Group 1 
showed no obvious change after treatment (Fig. 2). 

Assessment of medication-associated stigma with the 4-ques-
tion survey revealed that patients in the 2 groups had different levels 
of antidepressant medication-related stigma after treatment. The 
percentage of patients answering “yes” for question 1 (feel ashamed: 

21.79% vs 42.67%), question 3 (do not feel okay if people in com-
munity know: 66.67% vs 92.00%), and question 4 (do not want to 
tell people at job: 58.97% vs 80.00%) in Group 1 were significantly 
lower than in Group 2 (P < 0.05; Table 4). The percentage of pa-
tients answering “yes” for question 2 (do not feel comfortable to tell 
friends or family) showed no significant difference between the 2 
groups (Table 4).

Medication Adherence
After 8-week treatment, MPR values of the participants in 

Group 1 were significantly higher than in Group 2 (0.71 ± 0.25 
vs 0.60 ± 0.25, P < 0.01; Fig. 3). These results suggested that 
patients’ adherence to antidepressants in Group 1 was better than in 
Group 2. We then analyzed the participants in Group 1 according 
to the changes in IS scores after treatment. We found that MPR 
values of participants with decreased IS scores after treatment was 
significantly higher than those with unaltered or elevated IS scores 

Table 3. Number of Patients With Functional Dyspepsia With Al-
tered Stigma Scores After Treatment

Stigma 
scores

Change of scores
Group 1  
(n = 78)

Group 2  
(n = 75)

IS Decreased 50 (64.10)a 9 (12.00)
Unaltered 7 (8.97) 5 (6.67)
Elevated 21 (26.92)a 61 (81.33)

PSS Decreased 43 (55.13)a 10 (13.33)
Unaltered 5 (6.41) 4 (5.33)
Elevated 30 (38.46)a 61 (81.33)

IS, internalized stigma scale; PSS, perceived stigma scale.
aP < 0.01 (χ2 test).
Data are presented as n (%).

Table 4. Medicine-associated Stigma After Treatment

Questions
Group 1
 (n = 78)

Group 2
 (n = 75)

P-value
(χ2 test)

Feel ashamed 17 (21.79) 32 (42.67) 0.010
Do not feel comfortable to tell 

friends or family
24 (30.77) 35 (46.67) 0.064

Do not feel okay if people in 
community know

52 (66.67) 69 (92.00) < 0.001

Do not want to tell people at job 46 (58.97) 60 (80.00) 0.008

Data are presented as n (%).

Group 1 Group 2

1.0

0.8

0.6

0.4

0.2

M
P

R

0

**

Figure 3. Medication possession ratio (MPR) values of all enrolled 
patients after 8-week antidepressant treatment (n = 80). **P < 0.01. 

IS decreased IS increased or unaltered

Subgroups

1.0

0.8

0.6

0.4

0.2

M
P

R

0

**

Figure 4. Subgroup analysis of medication possession ratio (MPR) in 
Group 1 according to changes in internalized stigma scale (IS) scores. 
**P < 0.01 (Mann-Whitney test). 



100

Xiu-Juan Yan, et al

Journal of Neurogastroenterology and Motility 100

after treatment (P < 0.01; Fig. 4).
In the correlation analyses, we found that the decrease of IS and 

PSS scores after treatment were positively associated with MPR 
values (P < 0.001; Table 5).

Treatment Efficacy
The mean LDQ, GAD-7, and PHQ-9 scores of both groups 

were reduced compared with baseline after the 8-week treatment 
(P < 0.05; paired t test). Moreover, patients in Group 1 showed 
a greater decrease in LDQ, GAD-7, and PHQ-9 scores than 
in Group 2 (LDQ: P < 0.01, GAD-7 and PHQ-9: P < 0.05; 
Fig. 5). Sixty-nine patients (88.46%) in Group 1 and 45 patients 
(60.00%) in Group 2 showed improvement in LDQ scores.

Subgroup analyses of symptom scores in Group 1 showed that 
the scores of dyspeptic, anxiety, and depressive symptoms in partici-
pants with decreased post-treatment IS scores displayed a greater 
decrease than those of participants with unaltered or elevated post-
treatment IS scores (P < 0.01 for LDQ and PHQ-9, P < 0.05 
for GAD-7; Fig. 6). 

Safety Analyses
Seven patients in Group 1 (7/78, 8.97%) and 9 patients in 

Group 2 (9/75, 12.00%) complained of discomforts including 
insomnia, sleepiness, dizziness, and skin rash during treatment (P > 

0.05; Supplementary Table). All these adverse effects were mild. 
No severe adverse events occurred during the treatment.

Discussion 	

Stigma is present in many GI disorders such as FD, irritable 
bowel syndrome, and inflammatory bowel disease.10,27,28 Treatment 
adherence and efficacy of antidepressants are greatly hindered by 
stigma associated with diseases and antidepressants.10,12 In this 
study, we demonstrated that proper physician-patient communica-
tion strategies may alleviate stigma and improve adherence to anti-
depressant treatment in patients with refractory FD.

We first explored whether different physician-patient commu-
nication strategies could affect stigma in refractory FD patients re-
ceiving antidepressant treatment. Our previous observational study 
showed that stigma scores increased significantly after initiating 
antidepressants in FD patients from our outpatient department.10 
Besides, we found that the types of antidepressants showed no sig-

Table 5. Correlation Between the Decrease of Stigma Scores and 
Medication Possession Ratio Values

Decrease of  
stigma scores

Group 1 (n = 78) Group 2 (n = 75)

r P r P

Decrease of IS 0.601 < 0.001 0.659 < 0.001
Decrease of PSS 0.503 < 0.001 0.575 < 0.001

Spearman correlation analysis. 
IS, internalized stigma scale; PSS, perceived stigma scale.
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Figure 6. Subgroup analysis of symptom scores in Group 1 based on 
change of internalized stigma scale (IS) scores. LDQ, leeds dyspepsia 
questionnaire; GAD-7, generalized anxiety disorder scale; PHQ-9, 
patient health questionnaire depression scale. *P < 0.05, **P < 0.01. 
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Figure 5. Mean changes from baseline symptom scores of patients with functional dyspepsia (FD) in Group 1 (n = 78) and Group 2 (n = 75). 
Changes in the (A) Leeds Dyspepsia Questionnaire (LDQ), (B) Generalized Anxiety Disorder-7 (GAD-7) scale, and (C) Patient Health Ques-
tionnaire-9 (PHQ-9) depression scale scores. *P < 0.05, **P < 0.01.
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nificant correlation with stigma, perhaps because patients with FD 
classify them all as psychological drugs.10 Thus in this study we per-
formed different communication strategies with patients with FD 
who needed to initiate antidepressants. We found that 64.10% of 
patients in Group 1 had decreased post-treatment IS scores, while 
this proportion was only 12.00% in Group 2. As it is hard to distin-
guish the disease-related stigma and antidepressant-related stigma 
in IS and PSS scores, we used the 4-question survey and found that 
the percentage of patients with antidepressant-related stigma (except 
for question 2) in Group 1 was significantly lower than in Group 
2. These results suggest that proper communication could relieve 
stigma attached to FD and antidepressant. 

Because many patients may be unfamiliar with FGIDs and 
psychological diagnosis, a previous study on depression suggested 
that physicians should understand the meanings of illness from the 
patients’ perspective and communicate with them using a language 
that the patients can understand.16 In this study, the mechanisms of 
antidepressants were interpreted to patients as relieving symptoms 
by “restoring balance to the nervous system,” or by “tonifying or 
strengthening the energy of the brain.”16 Thus, in our study we 
tried to explain “gut-brain axis” in plain language to patients with 
FD, and the results showed a promising effect in reducing stigma. 
Our communication strategy included 3 parts. The first and second 
parts were focused on explanation of the symptoms and antidepres-
sant agents, which helped patients with FD to understand their di-
agnosis and treatment. The last part was explanation of the different 
doses adopted in GI and in the psychological department, which is 
also important because it could make the patients with FD feel that 
doctors did not classify them roughly as being “mentally ill.” We 
noticed that no patient clearly expressed his or her opposition to our 
communication methods. However, the patients may accept the ex-
planation differently due to the different demographic and baseline 
characteristics (such as gender, education level, GI symptoms, and 
psychological status). Although not every patient understood and 
accepted the explanation thoroughly, the feeling of care and atten-
tion from doctors during the communication may also relieve their 
psychological burden and improve treatment satisfaction.

This study also showed that proper communication may im-
prove treatment adherence. Treatment adherence correlated with 
the decrease of IS and PSS scores (r values were relatively low 
because a small portion of patients with very mild pre-treatment 
stigma showed limited decrease in stigma scores and high compli-
ance). Furthermore, communication may improve treatment ef-
ficacy of antidepressants in refractory FD patients. Nearly 90% of 
FD patients showed improvement in LDQ scores after antidepres-

sant treatment in Group 1. Those with decreased post-treatment 
stigma scores had even better treatment efficacy. On the contrary, 
more than one-third of patients with FD in Group 2 had no im-
provement in symptoms scores. In this study, antidepressants were 
prescribed to each patient according to their symptoms. Although 
the mechanisms were not fully illustrated, studies have shown that 
antidepressants exert actions both in the central nervous system and 
GI tract.3 Antidepressants may have an analgesic effect by interfer-
ing with pain-related brain circuits and pain transmission at the level 
of spinal cord.29,30 Furthermore, they could also exert a direct effect 
on GI function independent of their anxiolytic effects.3 The Rome 
Foundation Working Team suggested that agents acting in both the 
brain and gut should be relabeled as “gut-brain neuromodulators” 
to reduce stigma and improve the understanding of neuromodula-
tors.3 

Besides improving communications regarding the mechanisms 
of the disease and medications, previous studies have explored other 
possible strategies to alleviate stigma in patients with mental illness, 
such as cognitive therapy aimed at altering the stigmatizing beliefs 
and attitudes of the individual, or enhancing skills for coping with 
self-stigma.31,32 A study in FD patients found that intensified medi-
cal management plus cognitive behavior therapy may be effective in 
alleviating symptoms of depression or anxiety.33 However, it is dif-
ficult for GI doctors to perform the time-consuming psychological 
therapy in non-psychological settings. Compared to psychological 
therapy, proper physician-patient communication may be an easy, 
efficient, and effective method to prevent and reduce stigma in 
patients with refractory FD. A number of clinical trials have sug-
gested that reassurance is an important non-pharmacological ap-
proach for FD treatment.34-37 Reassurance incorporates explanation 
of the etiology of FD and assurance of the unlikelihood of cancer, 
which helps to alleviate patients’ anxiety and symptoms.34 In our 
study, reassurance was also partly integrated into the communica-
tion strategies in Group 1 (explanation of the mechanisms of FD 
and antidepressants). Assurance of the unlikelihood of cancer and 
good prognosis of FD should also be added when communicating 
with FD patients.

There is a limitation in our study. Although we found that FD 
patients subjected to a proper physician-patient communication had 
fewer stigmatized attitudes and better treatment compliance after 
antidepressant treatment, it is still difficult to establish the causality 
of stigma and treatment compliance. 

In conclusion, our results suggest that physicians should pay 
attention to patients’ stigma toward FD and antidepressant medica-
tions and reduce stigma by using proper doctor-patient communi-
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cation strategies. This study provides an easy and effective way that 
could benefit in the treatment of refractory FD via reducing stigma. 
Improving patients’ knowledge of the disease and antidepressant 
medications through proper physician-patient communication may 
relieve stigma, improve treatment adherence, and ultimately lead to 
better treatment efficacy. 
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