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Summary
Aim. The aim of the study was to assess the incidence of gastroesophageal reflux disease
(GERD) in young females with anorexia nervosa (AN).
Method. Participation in the study was proposed to young females with AN aged 12–18
who were hospitalized in the Department of Child Psychiatry, Medical University of Warsaw.
Exclusion criteria were psychiatric disorders other than AN and treatment with prokinetic
drugs and/or antacids (such as proton pump inhibitors or histamine receptor antagonists) in
the last 2 weeks prior to the study. Patients were interviewed for gastrointestinal symptoms
that can be related to GERD. Anthropometric measurements were obtained to assess the nutritional condition of the patients, and all of them were subjected to 24-hour pH-impedance
monitoring. The pH-impedance recording was considered abnormal when the total number of
reflux episodes exceeded 70 and/or the overall esophageal acid exposure time exceeded 6%.
Results. 23 female patients with AN were included in the study. They reported numerous
symptoms, e.g., epigastric pain, nausea, vomiting, heartburn, chest pain, or excessive belching. However, only 2 of them (8.7%) were diagnosed with GERD on the basis of 24-hour
pH-impedance monitoring. Both were suffering from a restrictive subtype of anorexia.
Conclusions. Even if numerous gastrointestinal symptoms indicative of GERD are reported
by patients with AN, diagnosis of the disease in this group should not be based on symptoms,
but it should be confirmed in an objective examination, preferably pH-impedance test.
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Introduction
Patients with anorexia nervosa (AN) very often report a wide range of gastrointestinal symptoms [1, 2]. Some of these symptoms can be a consequence of fasting or
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rapid realimentation, e.g., intestinal motility disorders or superior mesenteric artery
syndrome (a consequence of too sharp angle between the superior mesenteric artery
and abdominal aorta, which causes pressure on duodenum and disrupts food transport)
[3]. Certain symptoms can result from weight loss practices, e.g., frequent vomiting
can lead to esophagitis, and abuse of laxatives can result in abdominal pain, diarrhea
or constipation [4]. In addition, in the case of patients with AN, it cannot be excluded
that reporting somatic symptoms is a justification for refraining from eating.
However, the symptoms presented above can also be indicative of a functional or
organic gastrointestinal disease, such as gastroesophageal reflux disease (GERD). GERD
symptoms are very common, as they occur even in 20% of the population [5]. GERD
becomes a problem when the symptoms of gastroesophageal reflux become burdensome,
disrupt everyday functioning or cause complications [6]. GERD symptoms include
heartburn, belching, nausea, vomiting, burning, chest pain, and epigastric pain, which
are a consequence of the damage to the lining of the esophagus caused by the gastric
acid. Besides the above-mentioned symptoms, there is a wide range of extraesophageal
symptoms of GERD, which result from the microaspiration of the gastric fluid into the
respiratory tract. They occur less frequently than esophageal symptoms and include
chronic dry cough, recurrent bronchitis, chronic hoarseness, or tooth enamel erosions.
GERD, especially its aggravated esophageal symptoms, can lead to diminished appetite
and weight loss. GERD in adolescents and adults can be diagnosed only on the basis of
the reported symptoms; however, only if there are no alarm symptoms, such as weight
loss. Therefore, in the case of patients with AN, the disease should not be diagnosed only
on the basis of the reported symptoms. Occurrence of changes in the esophagus, which
are a consequence of gastroesophageal reflux, can be objectively confirmed by gastroscopy. However, the best test to confirm the correlation between the occurrence of GERD
symptoms and reflux episodes seems to be the 24-hour pH-impedance monitoring [7].
There have been only a few studies so far on patients with AN with gastrointestinal
symptoms, including GERD. In addition, only single case studies are available that show
GERD symptoms masking AN, or conversely, being a reason for AN misdiagnosis in
patients. The aim of the study presented below was to assess the frequency of GERD
in patients with AN on the basis of 24-hour pH-impedance test.
Material and method
A prospective study was conducted at the Department of Child Psychiatry, Medical
University of Warsaw. Participation in the study was proposed to patients who met the
following inclusion criteria:
– female;
– 12–18 years old;
– AN that was diagnosed on the basis of the ICD-10 criteria [8], and required
hospitalization in a stationary psychiatric ward for children and adolescents;
– written consent of parents or guardians of the child patient to participate in the
study, and the child’s consent in the case of children ≥16 years of age.
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The exclusion criteria were as follows:
– diagnosis of mental disorders other than AN;
– treatment with prokinetic drugs and/or antacids (e.g., proton pump inhibitors
or histamine receptor antagonists) in the last 2 weeks prior to the study (in patients taking the above-mentioned drugs it was possible to stop treatment for
14 days, perform an examination and, if necessary, return to treatment).
All patients who had agreed to participate in the study were interviewed for demographic data and gastrointestinal symptoms that are characteristic of GERD, such
as heartburn, belching, nausea, vomiting, chest pain, and epigastric pain.
Each patient was examined with regard to their nutritional status based on their
body weight and height measurements. The measurements were taken in the morning,
on an empty stomach and in underwear. BMI and body weight deficiency (controlled
against the proper body weight) were calculated for each patient.
24-hour multichannel pH-impedance test (Sandhill Scientific Inc., Denver, CO,
USA) was performed in all patients. In the test, probes with 6 impedance channels
and a single pH electrode were used. The position of the probe was controlled using
chest X-ray and modified, if necessary. The position was considered correct if the
pH sensor was placed at 3 vertebrae above the diaphragm. Recording was made for
at least 20 hours. The collected data were analyzed automatically, using the BioVIEW
software, and manually to verify the automatic analysis. GER episodes were classified
with regard to the pH value as acidic (pH <4), weakly acidic (4< pH <7) and weakly
alkaline (pH >7). Due to the lack of well-developed norms for the interpretation of
pH-impedance results in children, pH-impedance recording was considered abnormal
when the total number of GER episodes exceeded 70 and/or the overall acid exposure
time of the lining of the esophagus exceeded 6% [9].
An approval of the Bioethics Committee of the Medical University of Warsaw
(KB/96/2009) was obtained in order to conduct the study.
Results
Participation in the study was proposed to 53 patients with AN who had met the
inclusion criteria. Only 23 of whom (43.4%) gave their consent to participate in the
study.
The study included 23 patients diagnosed with AN. Characteristics of the studied
group including the diagnosis of GERD are presented in Table 1.
Table 1. Characteristics of the study group
GERD (+)

GERD (-)

N=2

N = 21

Age [months]

176.0

185.0

0.79

Body weight [kg]

33.0

39.0

0.33

table continued on the next page

p
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Height [cm]

156.3

163

0.03

BMI [kg/m ]

13.5

14.1

0.51

0

18 (85.7%)

<0.00001

2 (100%)

3 (14.3%)

0.0005

26.5

9.0

0.87

Gastrointestinal diseases in parents/siblings [N (%)]

1 (50%)

3 (14.3%)

0.2

Medication [N (%)]

2 (100%)

7 (33.3%)

0.065

Antidepressants

2 (100%)

6 (28.6%)

0.04

Neuroleptics

1 (50%)

2 (9.5%)

0.1

2

Type of anorexia nervosa [N (%)]
restrictive
bulimic
The duration of anorexia nervosa symptoms until
diagnosis [months.]

19/23 (82.6%) of the patients enrolled in the study reported symptoms that could
be associated with GERD. They complained of epigastric pain, nausea, vomiting,
heartburn, chest pain and, excessive belching. Table 2 shows the number of people
with above-mentioned ailments including the diagnosis of GERD.
Table 2. Symptoms reported by the study participants
Number of patients
Symptom [N (%)]

GERD (+)

GERD (-)

N=2

N = 21

Epigastric pain

1 (50%)

13 (61.9%)

0.27

Nausea

1 (50%)

9 (42.8%)

0.85

Vomiting

0

2 (9.5%)

0.65

Heartburn

0

8 (38.1%)

0.28

Chest pain

0

5 (23.8%)

0.44

1 (50%)

8 (38.1%)

0.74

Excessive belching

p

Although the patients reported numerous complaints, only 2 (8.7%) of them were
diagnosed with GERD. The number of reflux episodes recorded in the 24-hour pHimpedance test conducted in these patients was higher than 70. One of the patients
reported only epigastric pain, while the other one additionally experienced nausea and
excessive belching. Both GERD patients presented a restrictive type of anorexia. One
of the patients was not diagnosed with GERD on the basis of the determined criteria,
although a significant number of weakly alkaline reflux episodes were recorded in the
test. The patient complained of excessive belching.
In total, 653 episodes of gastroesophageal reflux (median 29, IQR 13–36) were
reported. 235 (6; 2–16) were acidic, 398 (13; 8–23) – slightly acidic and 20 (0; 0–1)
weakly alkaline. Acid exposure time in all studied patients was within the normal range.
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Discussion
In the study presented above, GERD was diagnosed in almost every tenth patient
with AN, using the 24-hour pH-impedance test. No such study has been conducted
before in the pediatric population.
It is difficult to compare our result with the overall prevalence of GERD in healthy
children. Due to the very wide spectrum of GERD symptoms, their low specificity
and also due to the invasive nature of objective diagnostic tests (pH-metrics and pHimpedance), it has not been clearly determined yet. A recently published systematic
review of the literature assessing the incidence of GERD in children has established
that in the age group ≥10 years it ranges from 0.2% to 18.8%; the mean is 10.1% (95%
CI 5.1–15.1) [5]. In six of the eight analyzed studies, only two symptoms of GERD
were considered – heartburn and regurgitation.
Undoubtedly, GERD is one of the more common pathologies in the adult population. It is estimated that 8.8–25.9% of adults suffer from it in Europe [10]. According
to our study, it seems that patients with AN are unlikely to develop GERD more often
than the general population. Nor does it seem that the nature of reflux episodes is different from that of healthy adults [9]. The number of all reflux episodes (29 vs. 30) as
well as weakly acidic (9 vs. 13) and weakly alkaline ones (0 vs. 0) was similar. There
were some differences in the number of acidic episodes (6 vs. 18); it may be related
to the reduced gastric secretion observed in malnourished children [11].
There are very few data describing GERD in adult patients with eating disorders
and these are mainly case reports. This makes it impossible to compare the results of
our study to the population of patients with AN. In their study, Winstead and Willard
[4] determined that people with AN and previously diagnosed GERD (however, it was
not stated on what basis) statistically more often reported the occurrence of gastroesophageal reflux disease symptoms than healthy individuals (2.4/week vs. 0.2/week,
respectively; p < 0.05). Unfortunately, the cited study did not provide a definition of
the symptom of GERD, and hence what is understood by this term is unknown. Benini
et al. [12] estimated that over half of patients with AN reported symptoms of GERD:
15/23 – regurgitation and 14/23 – heartburn. However, again the diagnosis of GERD
was not based on objective examination, but only on the symptoms reported by the
patients themselves. In the population we analyzed, the frequency of reported symptoms was high. Only 4/23 (17.4%) of patients denied any gastrointestinal symptoms.
The incidence of heartburn – 8/23 (34.8%) – was lower than in the study by Benini
et al. [12]. Importantly, none of the patients diagnosed with GERD complained of
heartburn or regurgitation. We also did not find statistically significant differences in
terms of the occurrence of individual symptoms depending on the diagnosis of GERD.
Until recently, heartburn was considered to be a symptom of GERD so typical that it
allowed to make a diagnosis. Recently published criteria for recognizing functional
gastrointestinal disorders, the so-called Rome Criteria, distinguished the functional
heartburn, functional dysphagia, and functional chest pain. These pathologies are not
related to excessive esophageal exposure to gastric contents and are quite often diagnosed in patients with mental disorders, including anxiety disorders and depression.
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Moreover, diagnosis of GERD only on the basis of clinical symptoms is possible in the
absence of the so-called alarm symptoms. Unfortunately, in the case of AN patients,
there is always at least one alarm symptom, which is weight loss.
Symptoms such as heartburn, nausea, vomiting, epigastric pain, and dysphagia
may also be signs of malnutrition in the course of AN. This hypothesis seems to be
confirmed by the results of a study by Waldholtz and Andersen [13]. In 16 patients
with AN who reported various gastrointestinal symptoms after admission to hospital,
after 12 weeks of realimentation the frequency of symptoms, apart from belching, was
reduced by more than 50%. It also seems that the time of intensive nutrition cannot
be short. Heruc et al. [14] after 2 weeks of intensive realimentation of teenagers with
JP did not observe a change in the frequency of reported gastrointestinal symptoms
such as nausea or belching.
Patients with AN may also intentionally report gastrointestinal symptoms to justify
their refusal to eat. Our patients reported symptoms frequently, and most of them (12/23)
simultaneously reported ≥4 different symptoms. The search for justification for refusing
food is common in patients with AN, especially during hospitalization, when weight
gain and restoration of proper nutrition pattern is one of the first therapeutic goals.
It has also been proven that the diet record prepared by the patients differs significantly
from the objective record (according to the record of patients they eat more) [15].
Diagnosis of GERD only on the basis of reported clinical symptoms is often difficult for generally healthy people. For the reasons described above, it seems even
more difficult and sometimes impossible for people with AN. In our opinion, in this
group, GERD should be recognized only on the basis of the results of an objective
test, preferably 24-hour pH-impedance.
Our study is the first to assess the prevalence of GERD in adolescents with diagnosed AN. Moreover, it was conducted in a relatively large group compared to other
studies. GERD was diagnosed on the basis of 24-hour pH-impedance, a test that most
objectively assesses the presence of reflux episodes. All studies conducted to date have
used symptom questionnaires as a diagnostic tool.
The limitations of our study include a high percentage of patients who did not
agree to participate in it. In all cases, this was dictated by the fear of discomfort associated with invasive diagnostic testing. The second most serious limitation of the study
is the lack of a control group. Unfortunately, as mentioned above, pH-impedance is
invasive. Therefore, carrying it out in a control group of healthy children is ethically
questionable. For this reason, all scientific studies using pH-impedance and conducted
in the pediatric population do not contain such a group. For this reason, normal values
of 24-hour pH-impedance have not yet been established in the pediatric population.
Furthermore, the large disproportion in the number of persons in the groups of patients
suffering from GERD and those in whom it was excluded in the presence of a small
general studied population means that the analysis of differences between the above
mentioned in groups is difficult.
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Conclusions
1. The incidence of GERD in girls with AN is not higher than in the general population despite frequently reported symptoms indicative of GERD.
2. The diagnosis of GERD in patients with AN cannot be based only on symptoms, but
should be confirmed by an objective examination, preferably pH-impedance test.
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