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ABSTRACT

Introduction: There is a significant association between psychiatric diseases and
esophageal disorders. The upper esophageal sphincter (UES) function may be affected by
psychiatric diseases. This study aims to evaluate the correlation between psychiatric 
symptoms (anxiety and depression) and UES pressure.
Methods: We retrospectively reviewed data from 200 adult patients (median age 41 (34-53)
years; 47% males). All patients underwent high-resolution esophageal manometry and
ambulatory pH monitoring. UES basal pressure (UESP) was measured at the beginning of the
test at the point of maximum pressure as an average of a period of 20 seconds after a 
period of adaptation. Hospital Anxiety and Depression Scale (HADS) was used to evaluate
the presence of anxiety and depressive symptoms. 
Results: Median UESP was 80 (56-108) mmHg. There were 53 (26%) hypotonic (51%
female, median age 43 (34-51) years), 100 (50%) normotonic (53% female, median age 42
(35-53) years) and 47 (23%) hypertonic (53% female, median age 38 (32-52) years) UES.
There was no difference in HADS scores among groups. There was no correlation between
UESP and HADS scores
Conclusion: UESP does not correlate with minor psychiatric disorders.
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INTRODUCTIONINTRODUCTION

The association between psychiatric diseases and esophageal disorders is
well demonstrated in the literature even though the pathophysiology of this
association is still not fully clear (1,2). The study of the interaction between 
psychopatological symptoms and upper digestive complaints is essential, as
both have increased in the Western society.

The upper esophageal sphincter (UES) is composed of skeletal muscle and
thus under certain voluntary control (3). Therefore, UES function may be 
influenced by emotional state and psychiatrics diseases. 

This study aims to evaluate the correlation between psychiatric symptoms
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(anxiety and depression) assessed by a brief instrument
designed to be used in general medical settings and
UES pressure.

METHODSMETHODS

We retrospectively analyzed data from 200 adult
patients [median age 41 (34-53) years; 47% males] that
underwent esophageal manometry. Data came from a
sub-analysis of a previous study (4). Patients with 
previous gastrointestinal surgery or esophageal 
dysmotility were excluded from the study. 

All patients underwent high-resolution esophageal
manometry as previously described (3). In summary,
tests were performed after 8 hours of fasting and 
discontinuation of any medication that could affect
esophageal motility. UES basal pressure (UESP) was
measured at the beginning of the test at the point of
maximum pressure as an average of a period of 20 
seconds after a period of adaptation. Normal range (58
- 109 mmHg) was defined based on previous study in
volunteers (5). 

All patients also underwent ambulatory pH moni-
toring. Patients with a composite score (DeMeester
score) > 14.7 were considered as having gastro-
esophageal reflux disease (GERD) +.

All esophageal function tests were performed and
interpreted by the same investigator.

Hospital Anxiety and Depression Scale (HADS) was
used to evaluate psychiatric symptoms (6). This 
self-assessed form has 14 questions and 2 domains, 7
questions are focused on the assessment of anxiety
(HADS-A) and 7 of depression (HADS-D). Each question
can be scored from 0 to 3, composing a maximum score
of 21 points for each domain. The HADS have been
used to assess dimension of anxiety and depression in
different settings, including patients under general
medical care and is shown to have good sensitivity for
both depressive and anxiety disorders (6).

Shapiro-Wilkins test showed a non-normal distribu-
tion for UESP (W=0.95484; p=0.00001). Variables were

treated as non-parametric and presented as median
(interquartiles 25-75).

Mann-Whitney, Kruskall-Wallis and Pearson correla-
tion tests were used when appropriate. p<0.05 was
considered significant.

Ethics

The study protocol was approved by the local Ethics
Committee and written informed consent was
obtained from each subject.  No financial compensa-
tion was provided to the individuals.  The Authors had
no conflict of interest.  All authors contributed suffi-
ciently to be named as authors and are responsible for
the manuscript.  No professional or ghost writer was
hired. The current data is a subnalaysis of the same
population studied in a different manuscript (4). 

RESULTSRESULTS

Median UESP was 80 (56-108) mmHg. There were
53 (26%) hypotonic (51% female, median age 43 (34-
51) years), 100 (50%) normotonic (53% female, median
age 42 (35-53) years) and 47 (23%) hypertonic (53%
female, median age 38 (32-52) years) UES. 

In the hypotonic UES group, the median of HADS
score were for HADS-T 13(8-19), HADS-A 7(5-10) and
HADS-D 6(3-8). In the normotonic UES group:  for
HADS-T 13(9-19), HADS-A 8(5-11) and HADS-D 6(3.75-
8). In the hypertonic group: 12(8-18), 8(4.5-11), 4(2-7),
for HADS-T, HADS-A and HADS-D, respectively. There
was no statistical difference in HADS scores among
groups (table 1). 

There was no correlation between UESP and HADS
scores (figure 1).

DISCUSSIONDISCUSSION

The manometric study of the UES has been 
neglected until recent when high-resolution manometry
surpassed some technical limitations inherent to 
conventional manometry (7). Different and complex
parameters have been created to understand the
motorphysiology of the UES (5,7,8); however, few 
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studies considered the fact that the UES is composed of
striated muscle and under certain voluntary control.
Thus, UES manometric parameters may be affected by
head position (9), lingual effort (10), swallowing effort
(11) and even varies during the duration of the
esophageal manometry test (12). All these variables
may account for the ample range of normality found for

the UESP (5,7,13). The effect of psychiatric symptoms on
the UES; however, have been poorly studied.

Psychiatric disorders unquestionably affect the
digestive system. There is an association between 
psychiatric disorders and functional gastrointestinal
syndromes (14). The association with esophageal 
diseases, especially with UES disorders, are less clear

Table 1 – HADS score, age and gender in the hypotonic, normotonic and hypertonic 
upper esophageal sphincter groups

Hypotonic Normotonic Hypertonic p
HADS T 13 (8-19) 13 (9-19) 12 (8-18) Hypo x normo =0.91

Hypo x hyper =0.44
Normo x hyper =0.32

HADS A 7 (5-10) 8 (5-11) 8 (4-11) Hypo x normo =0.95
Hypo x hyper =0.89

Normo x hyper =0.89

HADS D 6 (3-8) 6 (3-8) 4 (2-7) Hypo x normo =0.69
Hypo x hyper =0.17

Normo x hyper =0.05

FEMALE 27 53 25 Hypo x normo =0.9
MALE 26 47 22 Hypo x hyper =0.84

Normo x hyper =1

AGE 43 (34-51) 42 (35-53) 38 (32-52) Hypo x normo =0.8
Hypo x hyper =0.3

Normo x hyper =0.2
HADS: hospital anxiety and depression scale. Values reported represent the median (interquartiles 25-75) or the number 
of participants. 

Figure 1 - Relationship between upper esophageal sphincter basal pressure (UESP) and HADS-T score (p= 0.23) (a), 
HADS-A score (p= 0.8) (b) and HADS-D score (p= 0.05) (c)

a

b c
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and controversial since the incidence of psychiatric
symptoms is elevated in patients with putative UES 
dysfunction such as in globus patients but manometric
patterns in psychiatric patients has not been proven
(15, 16). We did not find a correlation between UESP
and psychiatric symptoms. In fact, most previous 
studies showed altered visceral sensitivity but not
changes in UES motility in patients with psychiatric 
disorders (15, 17).

Our study has some limitations: (1) it is a retrospec-
tive subanalysis of previous collected data even though
a large number of patients was reviewed encompassing
a large range of UESP and HADS scores; and (2) we 
limited the manometric analysis to the UESP. We
believe that more detailed manometric parameters are
still not fully clinically understood and they probably
represent complex neural reflexes less under psycho-
logical influence.

There are few studies correlating UES motility 
and psychiatric disorders and all of them are focused 
on globus or extra-esophageal symptoms of reflux
(15,17-19). 

CONCLUSIONSCONCLUSIONS

This study found no correlation between UESP and
anxiety and depressive symptoms. This highlight the
fact that somatic complains should be thoughtfully
examinated. 
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