J Neurogastroenterol Motil, Vol. 16 No. 3 July, 2010
DOI 10. 5056/Jnm 2010.16.3.274 Original Article
ournal of Neurogastroenterology and Motility

Pathophysiological and Psychosocial Study in
Patients With Functional Vomiting

Yiming Zhao, MD', Meiyun Ke, MD'*, Zhifeng Wang, MD', Jing Wei, MD?, Liming Zhu, MD', Xiaohong Sun, MD' and
Jing Zhang, MD'

Departments of "Gastroenterology, 2Psychology, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences, Bejjing, China

Background/Aims
To explore clinical patterns, predisposing factors, psychosocial aspects and the possible pathogenesis in Functional Vomiting
(FV) patients.

Methods

Ten healthy subjects and 19 FV patients participated in this study. Gastrointestinal symptoms and psychological state were
evaluated by questionnaires, including Zung self-rating anxiety and depression scale and Eysenck personality questionnaire.
Cutaneous electrogastrography, perfusion nutrition load test and intragastric pressure were performed in patients. Perfusion
nutrition load test and intragastric pressure were also performed in healthy subjects.

Results

FV involved young female predominantly (4 male, 15 female; age 25.8 = 8.4 years). Postprandial vomiting soon after meal
without self-induced maneuver was the most common pattern of FV. Prevalence for overlaps between FV and functional dys-
pepsia was high (84.2%). Emotional changes and stress contributed to the development of FV. Prevalence of abnormal psycho-
logical status and personality in patients with FV was high (83.3% and 47.1%). Patients with FV had significant postprandial
gastric dysrhythmia, impaired gastric accommodation and enhanced gastric sensitivity. There were significant correlations be-
tween clinical presentations, gastric function and psychological states.

Conclusions

Patients with FV had abnormal psychological status, gastric dysmotility and hypersensitivity, which indicated that both of pe-
ripheral and central abnormalities could contribute to the pathogenesis of FV.
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Introduction

Functional gastrointestinal disorders (FGIDs) are highly
prevalent throughout the world.' The absence of anatomic or bio-
chemical markers for FGIDs and the limited number of clinical
trials that have been performed, make them a challenge to
diagnose. Functional gastroduodenal disorders, one of FGIDs,
are classified into 4 categories: functional dyspepsia, belching dis-
orders, functional nausea and vomiting disorders (comprising
chronic idiopathic nausea, functional vomiting [FV] and cyclic
vomiting syndrome) and the rumination syndrome.”

According to the Rome III criteria, FV is defined as re-
current, unexplained vomiting at least once per week that is not
cyclical and lacks an organic basis.” Although FV is a fairly rare
disorder and has been under-investigated, it has been increas-
ingly recognized that this condition can be highly disabling.*
Additional studies that investigate the epidemiology and clinical
presentation, as well as treatment trials and most importantly
mechanistic studies are desperately needed. Psychogenic vomit-
ing was used to describe chronic nausea and vomiting for which
there was no apparent cause.” Currently there is no evidence to
support an association between any psychiatric disorder and
chronic, unexplained nausea and vomiting.* However, stress and
psychosocial factors can act as modulators via the brain-gut axis
to influence clinical presentation and outcome, which suggests
that the association between FV and psychosocial aspects needs to
be further recognized and investigated.®

We present a study of consecutive patients admitted to gas-
trointestinal (GI) clinic in Peking Union Medical College Hos-
pital with chronic vomiting of unknown etiology. The study aims
to explore clinical patterns, predisposing factors, psychosocial as-
pects and gastric sensorimotor function in FV patients, and to im-
prove recognition of pathogenesis, diagnosis and management of

this disorder.

Materials and Methods

1. Study subjects

A total of 10 healthy subjects (HS) (2 male, 8 female; age
30.2 * 7.7 years) and 19 FV patients (4 male, 15 female; 25.8 *
8.4 years) participated in this 8-month (2008.10-2009.6) study
consecutively. None of the HS reported symptoms or a history of

GI disease or drug allergies, nor were they taking any medication.

Pathophysiological and Psychosocial Study in Patients With FV

All patients fulfilled the Rome 11 criteria” that must include all
of the following: (1) on average, 1 or more episodes of vomiting
per week; (2) absence of criteria for an eating disorder, rumina-
tion or major psychiatric disease according to Diagnostic and
Statistical Manual of Mental Disorders, fourth edition
(DSM-1V) and (3) absence of self-induced vomiting and chronic
cannabinoid use, and absence of abnormalities in the central
nervous system or metabolic diseases to explain the recurrent
vomiting. Criteria fulfilled for the past 3 months, with symptom
onset at least 6 months before diagnosis. All patients underwent a
structured, psychiatric interview as well as a psychological and
behavioral history to rule out overt eating disorders, such as ano-
rexia nervosa or bulimia. All patients had undergone previously
basic diagnostic testing including complete blood count, electro-
lyte, fasting glucose, liver and renal function, upper GI barium
study and esophagogastroduodenoscopy to exclude structural
disorders. The study protocol was approved by the Institutional
Fthics committee. Informed consent was obtained from all pa-
tients and HS.

2. Methods

1) Questionnaires

Demographic and clinical data were recorded by ques-
tionnaires which included vomiting symptoms, overlapping
symptoms, psychological states (Zung self-rating anxiety and de-
pression scale [SAS/SDS] ),7 social stress (stressful life events or
abuse history), and Eysenck personality questionnaire (EPQ).”

2) Cutaneous electrogastrography

Measurements were made using a DIGITRAPPER EGG

and the accompanying computerized data analysis package

™

(Synectics Medical Inc, Stockholm, Sweden). Electrogastro-
graphy (EGG) was recorded for 30 minutes in fasting state in the
morning after an overnight fast and thereafter for another 60 mi-
nutes after the test meal. Subjects were requested to intake the test
meal within 10 minutes. The test meal consisted of 80 g of instant
noodles, 50 g of ham and 400 mL of water. The total energy was
470 kcal. Obtained EGG parameters included dominant fre-
quency (DF), dominant power (DP), % normal rhythm (%N),
% bradygastria (%B), % tachygastria (%71) and power ratio
(PR). DF was defined as the frequency appearing with peak
power value of spectra, whereas DP was the power value ob-
served at DF. Defined range of normal rhythm was 2.4-3.7 cpm.
PR was the ratio of the postprandial DP divided by the fasting
DP. PR < 1 was considered as abnormal and likely a poor motor

response to the meal. The data of HS were from our previous
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study."’

3) Perfusion nutrition load test and intragastric pre-

ssure

Subjects were received perfusion nutrition load test (P-NLT,
through nasal-gastric tube) with a constant rate of 50 mL/min
(0.75 keal/mL) in the morning after an overnight fast.' Percen-
tages of protein, carbohydrate and lipid in nutrition liquid were
13%, 48% and 39%, respectively. Meanwhile, intragastric pres-
sure (IGP) was recorded to assess the sensitivity to gastric
distention.'" Visual analogue scale (0-10) was used to evaluate

satiety during NLT.

3. Statistical methods

All data were analyzed by SPSS17.0 software packet. The
differences were considered statistically significant when a p-val-
ue < 0.05 was obtained. All measurement data were reported as
mean * SD. T tests were used to compare differences between 2
groups. Categorical data were analyzed using % test. The corre-
lation of symptoms and gastric function was analyzed by x” or
Fisher’s exact test. The Pearson’s correlation analysis was used to
evaluate associations among psychological factors and gastric

function.

Results

1. Clinical characteristics of FV

Age In FV patients (4 male, 15 female), the age at onset of
the first episode ranged from 15 to 44 years (mean, 24 years; me-
dian 21 years).

Duration The duration of the FV at the time of consultation

ranged from 6 to 109 months (mean, 25 months; median, 13

Table 1. The Prevalence of Overlaps in 19 Functional Vomiting
Patients

Overlaps n (%)
GERD 10 (52.6)
FD 16 (84.2)
cC 10 (52.6)
GERD+FD 8 (42.1)
GERD+CC 6(31.6)
FD+CC 8 (42.1)
GERD+FD+CC 5(26.3)
None 0(0.0)

months).

Severity The severity of FV at the time of the consultation
was deemed mild if patients did not have major impairment in
daily life function; moderate, if patients had intermittent dis-
ruptions in activity; and severe if patients had chronically im-
paired daily functioning.' Of 19 patients, 1 had mild, 8 had mod-
erate and 10 had severe FV. One patient required nasogastric in-
tubation and enteral nutrition. Six (31.6%) were disabled and
could not maintain their jobs or study.

Patterns of FV All 19 patients had 1 or more episodes of
vomiting per week and 78.9% of them vomited every day.
Postprandial vomiting occurred in 94.7% of these patients. The
length of emesis often ranged from minutes to hours. Vomiting
occurred without self-induced maneuver. Some patients reported
oro-pharyngeal discomfort soon after meals, which could be less-
ened by vomiting. The vomitus consisted of food initially, some-
times changing to gastric juice and bile. Only 1 patient reported
blood streaks and none of them reported vomiting with retained
food after overnight fasting.

Overlaps Those between FV and other GI diseases occurred
in all patients. The prevalences of overlaps with functional dys-
pepsia (FD), gastroesophageal reflux disease and chronic con-
stipation were 84.2%, 52.6% and 52.6% respectively. More than
50% of patients reported 2 or more overlaps (Table 1).

Complications Weight loss occurred in 94.7% of patients
and almost half of women reported menstrual disturbance. Other
complications included esophagitis (21.0%), electrolytes dis-
turbance (15.8%) and dental disease (5.3%).

Predisposing factors Sixteen patients (84.2%) identified

Table 2. Related Factors of Vomiting Spells in 19 Functional
Vomiting Patients

Predisposing Exacerbating
Related factors
n (%) n (%)

Inappropriate diet 9 (47.4) 5(26.3)

Satiety 5(26.3) 1(5.3)

Alcohol 2(10.5) 3(15.8)

Spicy/cold/fatty foods 3(15.8) 1(5.3)
Emotion change 11(57.9) 9(47.4)
Fatigue 3(15.8) 2(10.5)
Mental pressure 6(31.6) 4(21.0)
Stress 6(31.6) 1(5.3)
Menstrual cycle 1(5.3)
Others 2 (10.5)

GERD, gastroesophageal reflux disease; FD, functional dyspepsia; CC, chronic
constipation.

The relieving factors reported were: multiple small meals in 5 (26.3%), relaxation
and distraction in 5 (26.3%) and restin 1 (5.3%).
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conditions that seemed to trigger the vomiting episodes. The
most frequent triggers reported were: emotional change in 11, in-
appropriate diet in 9, mental pressure in 6, noxious stress in 6 and
fatigue in 3. Only 1 patient contributed vomiting to menstrual
cycle.

Almost half the number of patients reported that emotional
change was also a contributory factor for their deterioration of
vomiting; in turn, relaxation and distraction could help some pa-

tients improve their symptoms (Table 2).

2. Psychosocial aspects of FV

FEnvironmental stress was common in FV patients. Negative
life events were elicited in 11 (57.9%) of our patients and 2
(10.5%) of them reported physical or emotional abuse history.

Prevalence of abnormal psychological states was high in FV

Table 3. The Electrogastrography of Functional Vomiting Patients

Pathophysiological and Psychosocial Study in Patients With FV

patients (83.3%). Ten (55.6%) of our patients displayed sig-
nificant anxiety and 13 (72.2%) with depression.
As for personality factors, 17 patients completed EPQ and 8

(47.1%) of them had high scores on neuroticism scale.

3. Gastric sensorimotor function

1) EGG

Sixteen FV patients received both pre- and post-prandial
EGG. One FV patient completed fasting study only because of
severe postprandial vomiting. Compared to previous data of HS
in our center,"’ FV patients had significantly decreased %N and
postprandial DF, increased DP and 50% with abnormal PR,
which indicated postprandial dysrhythmia in FV patients (Table
3).

Preprandial Postprandial
Healthy subjects Functional vomiting Healthy subjects Functional vomiting
(n = 50) (n = 17) (n = 50) (n = 16)

%N 85.20 £ 1.70 68.40 = 26.40° 86.00 = 2.10 65.00 = 21.70°
%B 7.70 = 1.50 8.20 = 13.90 8.20 = 1.30 12.20 = 12.40
%T 5.70 £ 1.20 11.40 = 13.80 7.90 = 1.80 16.30 + 13.40"
DF (cpm) 2.90 = 0.02 3.30 = 2.00 3.10 = 0.02 2.40 = 1.20°
DP (dB) 59.80 = 20.40 195.80 * 210.40° 107.00 = 37.20 252.20 * 239.20"

%N, % normal rhythm; %B, % bradygastria; %T, % tachygastria; DF, dominant frequency; cpm, counts per minute; DP, dominant power; dB, decibel.

The data of HS were from previous study in our center."’
“p < 0.05,"p < 0.01 compared to healthy subjects.
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Figure 1. The intragastric pressure (IGP) and the perfused volume of healthy subjects (HS) and functional vomiting (FV) patients at the maximal
satiety. (A) Compared to HS, FV patients had significantly decreased IGP at the maximal satiety (5.1 * 1.2 vs 3.4 = 1.0 mmHg), indicating en-
hanced hypersensitivity. (B) Compared to HS, maximal perfused volume in FV patients was significantly decreased (722.0 * 206.2 vs 481.3 = 140.0
mL), which indicated that impaired gastric accommodation could involve in the pathogenesis of FV.
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2) P-NLT and IGP

Ten HS and 13 FV patients received both P-NLT and IGP
test. Two FV patients completed P-NLT only. Compared to
HS, the maximal perfused volume and the IGP of FV patients
was significantly decreased, indicating impaired accommodation
and hypersensitivity in FV patients (Fig. 1)."""
4. Relationships among the symptoms, gastric function

and psychological factors

We found significant correlation between the severity of
vomiting and % N, as well as the prevalence of nausea and PR.
Anxiety (SAS) and neuroticism (EPQ-N) could predict the
amount of overlaps. The postprandial DF, DP and the MPV
were related to the scores of SAS, SDS and EPQ-N (Table 4-6).

Discussion

Vomiting was a common complaint and a study from USA

showed a total of 2% reported vomiting monthly or more

Table 4. Relationships Between Psychiatric States, Personality and
Overlaps in Functional Vomiting Patients

The amount of overlaps

r p-value
SAS 0.550 0.022°
SDS 0.394 0.118
EPQ-N 0.496 0.043°

r, contingency coefficient; SAS and SDS, self-rating anxiety and depression
scale; EPQ-N, neuroticism scale in Eysenck personality questionnaire.
% < 0.05.

frequently.13 However, FV was not common after an extensive
evaluation."* Muraoka et al'"’ reported that 59 patients with vom-
iting of unclear etiology were divided into five arbitrary patterns
of vomiting (continuous, postprandial, irregular, nausea and
self-induced). The pattern of vomiting in F'V was just like that in
the postprandial group described by Muraoka et al and was un-
mistakably different from other vomiting disorders as rumination
syndrome, bulimia, gastroparesis and cyclic vomiting syndrome.
In our study, the majority of FV patients could stop vomiting
themselves, indicating that behavior therapy could be beneficial
for the FV patients.

Olden and Crowell* found that FV patients were much more
likely to have a FGID than patients with vomiting of organic
diseases. Recent studies have revealed that overlaps are common
in patients with FGIDs and about two thirds have symptoms of
multiple disorders at the same time.'®'” There were significant
correlation between overlaps and psychological factors."™"” Our
study also found that anxiety and neuroticism could predict the
prevalence of overlaps.

It is now widely accepted that dysfunction of the bidirectional
neural pathways between the brain and the gut (‘brain-gut axis’)
at any level can contribute to the various symptoms experienced
by FGID patients.”’ From the brain level, psychological dis-
turbances, for example acute or chronic stress reaction, psychi-
atric disorders, especially emotional disorders, anxiety disorders
and somatoform disorders, may be associated with alterations in
the processing of visceral sensation and gut-related autonomic
nervous system function, affecting gut motility and sensation. As
shown in our study, 11/16 patients cited emotional changes as a
triggering factor of the occurrence of their symptom, and almost

half the number of patients reported that emotional change was

Table 5. Relationships Between Symptoms and Gastric Sensorimotor Function in Functional Vomiting Patients

Sever.it.y of Nausea Po.stprarhldial E‘ar%y Epiga.stric Epiga‘stric Belching
vomiting distention satiation pain burning
p-value
EGG
Pre-%N 0.452 1.000 0.662 0.153 0.593 1.000 0.050
Post-%N 0.020" 0.615 1.000 0.126 0.596 0.633 0.315
PR 0.264 0.041° 0.608 1.000 0.282 0.608 1.000
P-NLT
MPV 0.626 1.000 1.000 1.000 1.000 0.400 1.000
IGP 0.874 0.462 1.000 0.192 1.000 1.000 1.000

EGG, electrogastrography; Pre- and Post-%N, pre- and post-prandial % normal rhythm; PR, power ratio; P-NLT, perfusion nutrition load test; MPV, maximal

perfused volume; IGP, intragastric pressure.
*p < 0.05, p-value is for r (contingency coefficient).
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Table 6. Relationships Between Psychiatric States, Personality and Gastric Sensorimotor Function in Functional Vomiting Patients

SAS SDS EPQ-N
r p-value r p-value r p-value

Preprandial EGG

%N -0.271 0.328 -0.069 0.806 -0.395 0.146

DF 0.300 0.278 0.181 0.518 0.369 0.175

DP 0.311 0.260 0.035 0.901 0.336 0.221
Postprandial EGG

%N -0.315 0.252 -0.354 0.196 -0.449 0.093

DF -0.626 0.012° -0.648 0.009" -0.483 0.068

DP 0.556 0.031° 0.508 0.053 0.539 0.038"

PR 0.335 0.222 0.413 0.126 0.321 0.243
P-NLT

MPV -0.642 0.018" -0.713 0.006" -0.252 0.407

IGP 0.034 0.920 -0.046 0.893 0.278 0.407

SAS and SDS, self-rating anxiety and depression scale; EPQ-N, neuroticism scale in Eysenck personality questionnaire; r, contingency coefficient; EGG,
electrogastrography; %N, % normal rhythm; DF, dominant frequency; DP, dominant power; PR, power ratio; MPV, maximal perfused volume; IGP, intragastric

pI‘CSSUI‘C.
*p < 0.05.

also a contributory factor for their deterioration of vomiting,
while relaxation and distraction could help some patients improve
their symptoms. Negative life events and abuse history were also
found in patients in our study. This was observed in many other
studies.” Some researchers suggested that personality traits may
explain the association between abuse and FGIDs. Abuse may
induce the expression of abnormal personality traits that in turn
leads to FGIDs.” There was also an increased prevalence of ab-
normal psychological states in clinic patients with FGIDs (in our
study, 83.3%) compared with HS (20%).° One study reported
higher levels of depression in FV patients.”” Another study
showed that neuroticism was increased in patients with FGIDs.”
Our study found that about half FV patients showed high neu-
roticism, which meant that they were more likely than the average
to experience feelings such as anxiety and depression and cope
poorly with environmental stress.” Neuroticism may explain the
association between abuse and IBS™ and predict treatment out-
come in FGID patients.”’ Our findings pointed to the possibility
that psychosocial factors could play an important role in patho-
genesis of FV. Accordingly, psychosocial factors and psychiatric
disorders should be considered in the evaluation and treatment of
FV patients. It may also be a direction to improve further study,
that to include professional psychiatrists/psychologists to thor-
oughly evaluate life events and abuse and do possible interven-
tions.

Patients with unexplained nausea and vomiting had abnor-
mal EGG and the improvement of EGG was related to the relief

of the symptoms.*** The characteristic abnormality observed in
EGG pattern in FV patients was postprandial gastric dysrhyth-
mia, such as decreased %N and DF, an absence of the normal
postprandial power increase after the test meal. The observed cor-
relation of decreased %N with severity of vomiting and abnormal
PR with nausea revealed that the decreased postprandial elec-
trical response activity was related to the symptoms in FV
patients. Our study found that decreased DF was associated with
the scores of SAS, SDS and EPQ-N, which suggested that psy-
chological factors could involve in gastric dysrhythmia. Our find-
ings also showed correlations between impaired gastric accom-
modation and the level of SAS/SDS, which was also supported by
previous studies.””** However, our study did not reveal the rela-
tionship between gastric hypersensitivity and psychological
status. The relationship between psychological status and gastric
dysfunction now is still controversial. Although we assumed that
P-NLT was more objective than drink nutrition load test and
more physiological than barostat,'" it has not been recognized as
golden standard for assessment of gastric accommodation and
sensation. Further studies are necessary to confirm the validation
of this method. It is unclear if psychosocial factors mainly de-
termine healthcare seeking or have a more direct influence on GI
sensorimotor function in FGIDs. Recent epidemiological and
neurobiological studies have provided increasing evidence for the
second hypothesis.® Central nervous system structures, which in-
tegrate sensory information or regulate autonomic output to the

viscera, largely overlap with regions involved in emotional regu-
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lation in the brain.”’ This might provide an explanation for the
positive relationship between abnormal psychological status and
gastric function in FV patients.

In summary, this is, to our knowledge, the first study to de-
scribe the clinical pattern, pathophysiology, psychosocial factors
and their relationships in patients with FV. Gastric dysmotility
and hypersensitivity may have a key role in the causation of FV.
Gender, age, stress and psychosocial factors can act as modulators
via the brain-gut axis or other approaches to influence clinical
presentation and outcome of FV. Both of peripheral and central
abnormalities could contribute to the pathogenesis of FV.
Further studies are warranted to gain more insight into the com-

plex interaction of peripheral abnormalities and brain centers.
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