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 Introduction

 Functional Gastrointestinal Disorders (FGID), also known as 
Disorders of Gut-Brain Interaction (DGBI),  can manifest 
with a wide variety of symptoms caused by abnormalities 
within gastrointestinal motility, visceral hypersensitivity, 
altered mucosal and immune function, altered gut microbiota, 
and central nervous system gut afferent input processing. Gut 
dysfunction has been closely linked to emotional wellbeing 
and life stressors. Traditional Buddhist thinkers and Ancient 
Greeks Plato, Aristotle, and Hippocrates first postulated the 
concept that the mind and body function as singularity, 
referred to as holism from the Greek work holos or whole. In 
the fourth century, a paradigm shift occurred which shifted 
from holism to biomedicine. In 1637, Rene Descartes pro-
posed the separation from mind and body known as dualism; 
this concept has dramatically affected the way we evaluate 
patients in modern medicine [1]. Ignorance about the biopsy-
chosocial model of health can lead to dismissing illness with-
out pathology as trivial or behavioral and some physicians 
find it difficult to empathize with their patients [2]. The con-
cept of holism started to remerge in the nineteenth century. In 
1833, William Beaumont demonstrated the association of 
emotions such as anger and fear with gastric mucosal mor-
phology and function [3]. There was a surge of studies report-
ing the effects of emotion on gastrointestinal function 
(motility and sensory) in the twentieth century. These data 
provided evidence that the gut is physiologically responsive 
to external stimulation and subsequent emotional responses.

Introduction of the biopsychosocial model in the late 
1970s set the stage for further research and understanding of 

FGID. In 1977, George Engel, an internist and psychoanalyst, 
challenged the tradition biomedical approach which looked at 
disease to be “fully accounted for by deviations from the nor-
mal of measurable biological variables” and proposed a new 
holistic theory that illness results in the combination of bio-
logical, psychological, and social components interacting at 
variable degrees [3–5]. The combination of these components 
determines disease severity (Fig. 19.1) [6]. This biopsychoso-
cial model allowed better understanding of human illness by 
integrating biomedical thought and clinical observations, pro-
vided a framework to evaluate biomedical processes and how 
they are affected by psychosocial factors leading to a unique 
patient experience, and lastly it created a multidisciplinary 
team approach to assessing GI conditions by including a bio-
psychosocial assessment. This changed research outcomes 
dramatically, no longer focusing solely on morbidity and 
mortality but rather health-related quality of life, health care 
use, daily function, and symptom severity.

The complex interaction between the brain, enteric ner-
vous system, endocrine, and the immune system, which helps 
to regulate the bowel function, is called the brain gut or more 
recently the microbiome brain-gut axis [7]. The brain- gut axis 
is comprised of the enteric nervous system, which is broadly 
organized into the myenteric and submucosal plexuses and 
communicates with the brain through the neural pathways, as 
well as the immune and endocrine systems [8]. The sympa-
thetic and parasympathetic branches of the autonomic ner-
vous system (ANS) connect emotional arousal and central 
autonomic brain circuits with the enteric nervous system. 
This extensive neural network innervates visceral smooth 
muscles and other end-organs within the GI tract and regu-
lates the GI secretory, sensory, motor, endocrine, and immune 
functions. This complex network communicates information 
from the emotional and cognitive centers of the brain via neu-
rotransmitters to the gastrointestinal tract and vice versa [9]. 
However, the bowel function can be modulated by intrinsic 
neural circuits within the wall of the gastrointestinal tract 
bypassing the central nervous system via the myenteric and 
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submucosal plexuses of the enteric nervous system and other 
reflex circuits such as the gastrocolic and ileocolic reflexes. 
Gut luminal contents including the microbiome and immune 
system participate in this autoregulation. This complex neural 
network in conjunction with endocrine and immune system 
maintains gut and body homeostasis to ensure optimal bowel 
function for digestion and absorption of nutrients and elimi-
nation of waste. Symptoms can result from the disruption of 
gut function and homeostasis triggered by food (lactose and 
food intolerance), changes in gut microbiome-immune inter-
action (postinfectious IBS), or autonomic nervous system 
disease (diabetic gastroparesis) [7].

Disorders of the autonomic nervous system, such as pos-
tural orthostatic tachycardia syndrome (POTS) and diabetic 
neuropathy, can also manifest with gastrointestinal symp-
toms. These disorders are commonly associated with a broad 
spectrum of symptoms, for example, headaches, nausea, 
vomiting, and pain [10–12]. In addition to the gastrointesti-
nal tract, the ANS also regulates cardiac function and the 
heart rate variability has been proposed as one of the objec-
tive measures of balance between the parasympathetic- 
sympathetic arms of the ANS. Gastrointestinal symptoms of 
autonomic dysfunction can be reproduced in the upright 
position with resolution of symptoms once the child is supine 

[13]. Frequently, patients with POTS or orthostatic intoler-
ance may have overlapping gastrointestinal symptoms not 
produced by an orthostatic challenge. Orthostatic disorders 
are commonly associated with other comorbid conditions 
such as migraine headaches, fibromyalgia, chronic fatigue, 
nausea, sleep disorders, and abdominal pain [10]. It is impor-
tant to differentiate symptoms that present with change in 
position versus those that are present irrespective of body 
position, as this will determine the treatment of choice.

 Biopsychosocial Model of Functional 
Gastrointestinal Disorders

The main focus of the biopsychosocial model is the concept 
that illness is not a result of a single factor but rather a com-
bination of factors involving early life (genetics, culture, and 
environment), psychosocial factors, and physiology which 
later impacts the interactions of the brain-gut (central ner-
vous system-enteric nervous system) axis [7, 14, 15]. It is 
important that each aspect of the biopsychosocial model is 
addressed and treated. For example, if a patient presents with 
pain associated with IBS but also has depression and anxiety 
and a history of abuse, each of these areas can potentially 
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Fig. 19.1 A biopsychosocial conceptualization of pathogenesis, clini-
cal experience, and effects of functional GI disorders. There is a rela-
tionship between early life factors (genetics, culture, and environment) 
that can influence the psychosocial milieu of the individual, their physi-

ological functioning, as well as their mutual interaction (brain-gut 
axis). These factors influence the severity of the clinical presentation of 
the disorder and the clinical outcome. (Reproduced from Drossman 
et al. 1998 with permission from the Rome Foundation) [3]
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lead to the perception of pain and the patient’s overall experi-
ence of illness [16]. The severity of symptoms affects the 
clinical outcome and vice versa. It is important to identify 
the severity of symptoms and limitations in daily functioning 
in order to determine an appropriate treatment plan. Equally 
important is the response from the family to the child’s com-
plaints, which may amplify the patient’s symptoms and ill-
ness experience [17, 18]. When a physician validates patient’s 
symptoms, engages them in conversation, and provides 
empathy, it not only builds trust but also reduces symptom 
severity and health care seeking behavior [19]. In the bio-
medical approach, both physicians and patients were in 
search of an organic disease as a cause for illness leading to 
increased health care costs due to referrals, tests, medica-
tions, and possible surgeries. This can lead to increased anxi-
ety, frustration, and dissatisfaction among both the physician 
and patient. Breaking this cycle and approaching patients 
with DGBI by a biopsychosocial model is imperative to 
improving their quality of life and health care outcomes.

Genetic susceptibility influences future behaviors and 
experience of illness. DGBI can result from polymorphisms 
affecting the motor function, membrane permeability, and 
visceral sensitivity, which has been reported in patients with 
IBS [20, 21]. In addition, stress may affect epigenetic expres-
sion of these genes leading to visceral hypersensitivity and 
other motor function abnormalities in DGBI [22].

Culture plays an important role in the child’s expectation 
and perception of their illness. Fitting in with the cultural and 
society norms and functioning as a meaningful contributor to 
society is critical to psychological wellbeing of an individ-
ual. Based on cultural norms and influences, this determines 
whether a patient seeks medical attention, is self-treated, or 
ignored. For example, in Mexico diarrhea is often not seen as 
an illness requiring medical attention since it is so common 
[23]. In Arapesh, pregnant women did not report morning 
sickness because they did not believe the child existed until 
after birth [24]. Even expression of pain varies among cul-
tures [25]. The role of a physician is also very important 
within cultures, where some cultures accept patient-centered 
care as a norm with shared decision-making, where other 
cultures see this as a sign of weakness or lack of knowledge 
on behalf of the physician [26]. It is critical to understand the 
patient’s belief system and set of cultural norms in order to 
involve them in decision-making.

Early life events involving feeding and elimination are 
often the first experiences in a child’s life of confrontation. 
According to the psychoanalytic theory, the child’s early 
innate impulses to eat and defecate meet external confronta-
tion and naturally, they are prone to resolution of these con-
flicts. With time, they will learn to comply or resist 
environmental control of these functions by refusing to eat, 
defecate, or acting out. The behaviors learned during this 
time frame are pivotal in the development of autonomy, 

learning right from wrong, and adopting socially acceptable 
behaviors such as bowel functioning. Functional defecation 
disorders, for example, infant dyschezia and learned feeding 
disorders can develop due to confrontation experienced dur-
ing early life [27]. Other children will develop abnormal pat-
terns of defecation out of defiance or control leading to fecal 
incontinence and pain as toddlers.

Unresolved stress due to traumatic life events or daily life 
stressors can impact the way an individual experiences their 
illness in various ways (1) producing psychophysiological 
effects on gastrointestinal motor and sensory functioning, (2) 
amplifying symptoms due to brain processing of afferent gut 
input such as hypervigilance, and (3) developing poor coping 
skills and health care seeking [28–30]. It is important to rec-
ognize chronic and daily life stressors when establishing a 
treatment plan, as these events can lead to poor outcomes and 
decreased quality of life. A history of physical or sexual 
abuse has been linked to symptom severity and outcomes. 
Inflexibility and inability to recover or adapt to adverse early 
life events are possible mechanisms for increased risk 
of  DGBI [31]. In cases where individuals have developed 
maladaptive behaviors, behavioral intervention is needed to 
correct these behaviors and change the way individuals view 
their illness [29].

Parental beliefs and behaviors through a child’s life can 
have a positive or negative impact on how a child experi-
ences illness. A child of a mother who reinforces illness 
behavior will have more reported severe abdominal pain and 
school absences than a child whose mother does not rein-
force this behavior [17]. In a recent clinical trial, children 
reported more pain when parents showed sympathetic 
response to their complaints, compared to parents who 
ignored the complaints [32]. In addition, children’s abdomi-
nal pain has been shown to be associated with parental anxi-
ety and depression [33]. A child learns how to cope with 
various situations in life based on modeling their parent’s 
response to their own experiences, the same way that par-
ent’s personality traits may also influence illness experience. 
For example, a parent who excessively worries or catastroph-
izes may also reward a child’s somatic complaints reinforc-
ing this illness behavior.

A child’s psychological status may influence gastrointes-
tinal physiology, leading to the development of a DGBI and 
its symptomatic and behavioral expression influencing out-
comes. Psychological factors can be divided into either long-
standing, or trait, features such as personality or psychiatric 
disorders and short-term, or state, features such as psycho-
logical distress. Though a patient’s symptoms of anxiety and 
depression may not meet the criteria based on current 
 psychiatric classification systems, this does not discredit 
their potential impact on functional gastrointestinal symp-
toms. Comorbid depression has been linked to poor out-
comes in patients with  DGBI, including increased health 

19 The Spectrum of Functional GI Disorders



258

care utilization, decreased functioning, poor treatment com-
pliance, and overall poor quality of life [29]. Anxiety leads to 
increased autonomic arousal, which can interfere with gas-
trointestinal motility and sensitivity leading to hypervigi-
lance and decreased pain tolerance [34]. Recognizing these 
conditions and familiarizing oneself with psychological and 
psychopharmacologic interventions can affect the long-term 
outcome of patients with DGBI [35, 36].

 Approach to Patients with Disorders 
of  Gut-Brain Interaction

A careful consideration of the biopsychosocial model in 
approaching patients with DGBI is critical in patient satisfac-
tion and outcomes. Effective communication is an essential 
part of developing a trusting patient-physician relationship. 
Overreliance on technology to the detriment of effective com-
munication can be counterproductive. Focusing on the four 
main principles of effective communication (active listening, 
addressing the patients’ agenda, providing empathy, and vali-
dation of patients’ beliefs and concerns) aids in improving 
diagnosis and clinical decision-making by creating a trusting 
environment in which patients feel comfortable sharing both 
their clinical and psychosocial information [37, 38]. This cre-
ates a holistic view of the patients’ symptoms, allowing a pro-
vider to see the full impact it has on their health care quality 
of life. Effective communication allows patients to collabo-
rate in their treatment plan through shared decision-making, 
improving patient compliance, and motivating them to share 
the responsibility of their disease burden. Effective verbal and 
nonverbal communication can decrease overall time spent on 
making a positive diagnosis by forming a trusting relationship 
where the patient feels comfortable sharing personal informa-
tion and participating in shared decision-making. It allows the 
patient to feel heard, sharing their expectations and goals for 
the encounter, allowing for improved outcomes for the patient 
by reducing symptom severity, emotional distress, improves 
satisfaction and coping, improves adherence to treatment and 
decreased overall health care costs. For the provider, effective 
communication skills training has been shown to decrease 
emotional exhaustion and burnout. The provider-patient rela-
tionship is the most commonly reported indicator for physi-
cian satisfaction [39]. The Rome Foundation has made efforts 
to improve education for medical trainees by offering free 
study guides to improve communication skills  (https://rome-
dross.video/2YphMDd) and for self-learning educational 
videos (https://romedross.video/2KPTYzC). Table 19.1 is a 
list of verbal and nonverbal methods that can be applied to 
improve patient-provider communication [37]. In order to 

Table 19.1 Verbal and nonverbal behaviors affecting communication

Behavior Facilitates Inhibits
Nonverbal
Clinical environment Private, comfortable Noisy, physical 

barriers
Eye contact Frequent Infrequent or 

constant
Listening Active listening—

questions relate to 
what the patient says

Distracted or 
preoccupied (e.g., 
typing)

Body posture Direct, open, relaxed Body turned, arms 
folded

Head nodding Well time Infrequent, excessive
Body proximity Close enough to touch Too close or too 

distant
Facial expression Shows interest and 

understanding
Preoccupation, 
boredom, disapproval

Voice Gentle tone Harsh, rushed
Touching Helpful if well timed 

and used to 
communicate 
empathy

Insincere in 
inappropriate or not 
properly timed

Synchrony (arms, 
legs)

Concordant Discordant

Verbal
Question forms Open ended to 

generate hypothesis
Rigid or stereotyped

Closed ended to test 
hypothesis

Multiple choice or 
leading questions 
(“You didn’t… did 
you?”

Use of patient’s words Use of unfamiliar 
words or jargon

Facilitates patient 
discussion by 
“echoing” or 
affirmative gestures

Interruptions, undue 
control of 
conversation

Uses summarizing 
statements

Not done

Question/Interview 
style

Nonjudgmental Judgmental

Follows the lead of 
patient’s prior 
comments (patient 
centered)

Follows own preset 
agenda or style

Use of narrative 
thread

Unorganized 
questioning

Appropriate use of 
silence

Interruptions or too 
much silence

Appropriate 
reassurance and 
encouragement

Premature or 
unwarranted 
reassurance or 
encouragement

Communicated 
empathy

Not provided or not 
sincere

Recommendations Elicits feedback and 
negotiates

No feedback, directly 
states views

Asks/provides 
medical information

As appropriate to the 
clinical issues

Too many biomedical 
questions and too 
detailed information

(continued)
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improve patient satisfaction, adherence to treatment, and out-
comes, the Rome IV Foundation created a 12-step approach 
to building patient-physician relationships with patients with 
DGBI (Table 19.2) [3].

 Physical Exam

The physical exam is a rite of passage for medical profes-
sionals. The significance of a physical exam is more pro-
found than simply the structure of the human body [40]. The 
human body embodies not only bones and organs but is a 
symbol of history, culture, and politics. The concept of 
embodiment rejects mind/body dualism and looks at the 
body as a whole situated in society to better understand how 
illness and pain further defines how an individual lives their 
human experience [40, 41]. The role of the physician in a 
white coat and the patient donning a gown signifies a power 
imbalance, allowing the physician to lie his/her hands on the 
body implies vulnerability and trust on behalf of the patient. 
These actions must be done attentively and compassionately 
to preserve the trust and respect of the patient and further 
deepen the patient-provider relationship.

The role of the physical exam is not only to diagnose a 
specific problem but may have a positive or negative impact 
on the patient depending on how it is performed. Studies 
completed on the placebo effect have demonstrated that it is 
not only the pill that is responsible for the neurobiological 
effects on the patient but the ritual surrounding the patient- 
provider encounters including positive expectations [42]. On 
the other hand, there can be a nocebo effect, where negative 
expectations may have an adverse effect on the patient [43]. 
Taking into consideration the placebo and nocebo effects, a 
physical exam administered with warmth and empathy can 
have a positive impact on the patient and aid in building a 
stronger patient-provider relationship. This can also lead to 
increased satisfaction and meaningfulness in the provider’s 
practice.

 Symptom-Based Approach to Functional 
Gastrointestinal Disorders

Over the past 30 years, the Rome Foundation has forged a 
path for research on FGID and developed symptom-based 
criteria to diagnose FGID. The Foundation has emphasized 
that in order to advance the field of FGID, we need to address 
the following: (1) the term “functional gastrointestinal disor-
ders” lacked precision and carries some degree of stigma. (2) 
The diagnostic criteria are not practical in the clinical setting 
and lack meaningful subsets of diagnoses to identify physio-
logical biomarkers that may lead to targeted treatment 
options. (3) The degree to which psychological comorbidities 
impact the severity of the condition, degree of disability, and 
centrally mediated treatment options was unclear. (4) Lack of 
investigative pathways to determine proper diagnostic testing 
based on severity and disability prior to implementing the 
diagnostic criteria. (5) Lack of cultural diversity in knowl-
edge acquisition. (6) Multiple changes were made to the 
Rome IV diagnostic criteria released in 2016 to address previ-
ously recognized limitations including removing the term 
“functional” when not needed to improve specificity and 
decrease potential stigma associated with these conditions.

The current Rome IV diagnostic criteria are based on 
symptoms rather than physiological criteria, which makes 
them more practical for clinical use. The disorders are classi-
fied into anatomic regions, with pediatric DGBI further cate-
gorized into neonate/toddler and child/adolescent DGBI (Table 
19.3) [6]. The presentation of DGBI is dependent on the age 
and stage of development. Functional symptoms of childhood 
may accompany normal development or may arise from 
abnormal internal or external stimuli such as the retention of 
feces in the rectum due to a history of painful bowel move-
ments, which leads to maladaptive behavioral responses.

One of the limitations of using symptom-based diagnostic 
criteria in pediatrics is the difficulty in getting an accurate 

Table 19.1 (continued)

Behavior Facilitates Inhibits
Asks/provides 
psychosocial 
information

Elicits in a sensitive 
and nonthreatening 
manner

Ignores psychosocial 
data or asks intrusive 
or probing questions

Humor When appropriate and 
facilitative

None or 
inappropriate humor

Permission from the Rome Foundation [37]

Table 19.2 Rome IV Foundation 12-step approach to patients 
with DGBI

1.  Improve patient satisfaction and engage the patient in the visit 
through verbal and nonverbal communication

2.  Obtain a history through active listening and a non-judgmental, 
patient centered interview

3. Establish patient expectations and reason for the visit
4. Well-administered physical exam and directed investigations
5.  Determine what the patients understands as the underlying cause 

of their condition and concerns regarding outcomes
6.  Identify patient understanding of their symptoms and provide an 

explanation taking the patients beliefs into consideration
7.  Reconcile patients’ expectations on improvement and the 

provider’s ability to help
8.  Explain how stressors can impact symptoms consistent with 

patients’ belief system
9. Set boundaries

10. Shared decision-making
11.  Make treatment recommendations consistent with patient 

interests and beliefs
12. Establish long-term relationship with patient and primary care 
provider

Adapted from Drossman et al. 2016 [3]
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description of the symptoms and associated triggers, espe-
cially in young children. Further, the Rome criteria alone do 
not address the psychological impact on illness behavior, 
functional disability, and severity of disease, which influence 
treatment and outcomes.

 Prevalence

Functional gastrointestinal disorders are common disorders 
among children and adolescents. In a large-scale prevalence 
study of US children ages 4–18 years, 23.1% of the children 
qualified for at least one DGBI. The most common DGBI were 
functional constipation and abdominal migraine. Children who 
met the criteria for DGBI have lower quality-of-life scores than 
those without a DGBI. Children were also more likely to have 
a DGBI, if the parent also had a DGBI[44].

 Functional Nausea and Vomiting Disorders

There are a spectrum of disorders that fall under this cate-
gory, including cyclic vomiting syndrome (CVS) and 
abdominal migraines (see Chap. 28). In chronic functional 
nausea, the bothersome symptom is nausea, which occurs at 
least twice weekly for a minimum of 2 months. The symp-

tom is generally not associated with meals or vomiting. 
Functional nausea can occur in conjunction with other pain- 
predominant DGBI. Recent data indicate a high number of 
comorbidities and psychosocial disability [45]. Autonomic 
disorders, such as POTS, are frequently associated with 
refractory nausea, particularly in adolescent females [10]. 
Family history of migraine is commonly reported. Based on 
clinical presentation, predominant symptoms, and severity 
of disability, a clinician can determine the appropriate diag-
nostic and treatment plan. Studies have shown that extensive 
diagnostic workup has a low yield in the absence of red flags 
[46]. With a detailed history and physical exam, diagnosis 
may be made prior to the recommended time frame in the 
Rome criteria. It is important to consider additional etiolo-
gies, which may mimic these conditions such as intestinal 
malrotation and ureteropelvic junction obstruction [47–50]. 
Treatment is phenotype specific. Although pediatric data are 
sparse, empiric therapy with tricyclic antidepressants and 
cyproheptadine at similar doses as used for CVS prophylaxis 
is generally first-line therapy (see Chap. 28). Other migraine 
agents and anticonvulsants, such as topiramate or valproic 
acid, can be considered, especially in refractory cases [51].

 Functional Abdominal Pain Disorders

Functional abdominal pain disorders (FAPD) can be subclas-
sified into functional dyspepsia, irritable bowel syndrome 
(IBS), abdominal migraine, and functional abdominal pain – 
not otherwise specified (FAP-NOS) depending on specific 
details regarding pain location, severity, quality, and associ-
ated symptoms (Table 19.3). It is important to identify any red 
flags such as unintentional weight loss, blood in the stools, 
persistent right upper or lower abdominal pain, persistent 
vomiting, dysphagia, odynophagia, arthritis, family history of 
inflammatory bowel disease, or nocturnal diarrhea which 
may prompt additional work or endoscopy evaluation.

Since varied factors can contribute to the development 
and progression of FAPD, the management of these disor-
ders can often involve multiple treatments and should be tai-
lored for individual patient needs based on the severity and 
duration of their symptoms. Management begins with a 
thoughtful discussion of the diagnosis and treatment options 
with the family and the child. The biopsychosocial model of 
FAPD development and tailoring treatment strategies to the 
individual child are important. Dietary triggers should be 
identified and eliminated, and cognitive behavioral therapy 
(CBT) has been shown to be very effective [52]. Four types 
of psychotherapies have been identified to be the most ben-
eficial for patients with DGBI: cognitive behavioral therapy, 
psychodynamic interpersonal therapy, mindfulness/
acceptance- based therapy, and gut-directed hypnotherapy 
[53–55].

Table 19.3 Functional GI disorders: Neonate/toddler and child/
adolescent

Functional nausea and vomiting disorders
   Infant regurgitationa

   Cyclic vomiting syndrome (CVS)
   Functional nausea and functional vomiting
    Functional nausea
    Functional vomiting
   Rumination syndrome
   Aerophagia
Functional abdominal pain disorders
   Infant Colica

   Functional Dyspepsia
    Postprandial distress syndrome
    Epigastric pain syndrome
   Irritable bowel syndrome (IBS)
    IBS with predominant constipation
    IBS with predominant diarrhea
    IBS with mixed bowel habits
    IBS unclassified
   Abdominal migraine
   Functional abdominal pain – NOS
Functional defecation disorders
   Functional diarrheaa

   Infant dyscheziaa

   Functional constipation
   Non-retentive fecal incontinence

Adapted from Drossman et al. 2016 [6]
aConditions found only in neonates and toddlers
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 Mild Symptoms

Patients with minor symptoms, which are infrequent, not 
affecting daily activities, causing psychological distress, or 
leading to increased visits to the doctor’s office, can be man-
aged by education, reassurance, and diet. They tend to have 
less psychiatric comorbidities and a better quality of life. 
Supplements such as peppermint oil or herbal combination 
preparation STW 5 (Iberogast®) have been shown to improve 
abdominal pain in patients with IBS and functional dyspep-
sia [56, 57]. A food diary may be helpful for patients to iden-
tify certain triggers leading to worse symptoms.

 Moderate Symptoms

Patients who have intermittent disruptions in their daily 
lives, missing occasional school days, other activities, and a 
more frequent symptom profile with poorer quality of life 
require closer follow-up of symptoms and monitoring of 
psychological stressors. These patients would benefit from 
keeping a symptom diary for 1–2 weeks and associated trig-
gers. Pharmacotherapy should be directed at the predomi-
nant symptom causing the most disruption in daily life. 
Asking the patient, “Of all the symptoms we discussed today, 
which one is the most bothersome?” is very helpful in 
improving patient satisfaction and outcomes. Psychological 
treatment should be utilized in patients who identify specific 
stress triggers and who are motivated to participate. Multiple 
therapies have been shown to decrease anxiety and improve 
quality-of-life measures such as cognitive behavioral ther-
apy, mindfulness, meditation, and relaxation [34].

 Severe Symptoms

Patients with severe symptoms of DGBI are best cared for by 
a multidisciplinary team involving psychiatry, psychology, 
nutrition, and gastroenterology and pain management. In 
addition to the gastrointestinal symptoms, these patients 
have significant psychological comorbidities and dysfunc-
tion in daily life and poor quality of life. They have increased 
psychological distress due to chronicity of their symptoms 
and often have comorbid psychiatric conditions such as 
depression and anxiety. These patients may suffer from early 
childhood trauma, decreased coping skills, and a poor social 
support system. In their previous health care experience, 
they may have felt stigmatized with their condition being 
told, “It’s all in their head” and deny any potential involve-
ment of psychosocial factors often refusing psychological 
and psychiatric treatments. They often seek multiple opin-
ions with unrealistic expectations of a cure for their symp-
toms. Establishing a trusting patient-provider relationship is 

the foundation for treatment of these patients and can prevent 
“doctor shopping” behavior. Patients must understand that 
the provider is listening to their concerns and is addressing 
their complaints without bias. The Rome IV 12-step approach 
to patients withDGBI addresses the main principles in estab-
lishing a solid patient-provider relationship while improving 
patient satisfaction and outcomes. In addition to the 12- step 
approach, providers should perform diagnostic and thera-
peutic interventions based on objective findings rather than 
at the request of the patient. Predominant psychiatric comor-
bidities (anxiety and depression) in need of treatment should 
be identified and treated appropriately. The Rome IV 
Foundation working team published a guide on 
Neuromodulators for Functional Gastrointestinal Disorders 
(Disorders of Gut-Brain Interaction) for treatment of psychi-
atric comorbidities and chronic pain syndromes. See 
Fig. 19.2 for pharmacological treatment options [36].

Gastrointestinal tract activity is mediated through neu-
rotransmitters and neuropeptides, which are found in both 
the central nervous system and the intestine. These sub-
stances can impact both human behavior and GI function. It 
is important to identify which areas of the brain-gut access 
are most affected to guide the treatment plan. As pain 
becomes more severe, patients may develop additional 
comorbidities as they suffer from chronic pain leading to the 
need for additional psychological and behavioral interven-
tions. Acetylcholine is the primary excitatory neurotransmit-
ter in the parasympathetic nervous system that drives motility 
in the gastrointestinal tract. Disturbances in acetylcholine 
secretion and metabolism can have a major impact on motil-
ity and secretion in the gut leading to gastroparesis and con-
stipation. Sympathetic division of the autonomic nervous 
system participates in neuromodulation via serotonin, nor-
epinephrine, and dopamine. They act primarily by inhibiting 
activity in the gastrointestinal tract by decreasing secretions, 
motility, and sphincter relaxation. Modulation of the sero-
toninergic system has been shown to affect the pain thresh-
old in patients with DGBI.

 Functional Defecation Disorders

Functional defecation disorders are the most commonly 
reported DGBI. Functional constipation can present as early 
at the neonatal period (see Chap. 27). Recognizing this con-
dition and treating appropriately has major health care impli-
cations. In a Dutch tertiary hospital, one-fourth of children 
diagnosed with functional constipation continued to experi-
ence symptoms into adulthood. Risk factors for poor clinical 
outcomes in adulthood were identified, including late refer-
ral to a specialized clinic after failing first-line therapies [58]. 
Consider other conditions that may mimic functional consti-
pation such as ultrashort segment Hirschprung disease and 
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anal stenosis in a child who presents in infancy with consti-
pation. In addition, it is necessary to consider inflammatory 
conditions in toddlers who present with nonretentive fecal 
incontinence.

In constipation predominant irritable bowel syndrome, 
the lower abdominal pain persists, despite adequate laxative 
therapy. Soluble fiber such as methylcellulose and adequate 
fluid intake are generally recommended. Tricyclic antide-
pressants can worsen the constipation because of the anti-
cholinergic activity, and agents with less anticholinergic 
activity are generally preferred for pain modulation [36].

 Infant Dyschezia

Uncoordinated defecation can result in discomfort, crying, 
and straining in an infant. It is associated with the passage of 
soft stool several times a day. The disorder can be confused 
with functional constipation or infantile colic. The reported 
prevalence of dyschezia is between 0.9% and 5.6% and most 
infants improve by 3–6 months of age. Management involves 

parental reassurance and support. Overuse of laxatives or 
stimulants should be avoided, as they are generally not help-
ful. Instead, teaching the parents to flex the hips on the abdo-
men to relax the pelvic floor, gentle massage of the abdomen 
and of the perineum may help the infant to have a successful 
bowel movement.

 Functional Diarrhea

This is characterized by passage of four or more unformed 
stools for ≥4 weeks with onset in infancy or preschool years 
in an otherwise healthy and thriving child. It is also known as 
Toddler diarrhea or chronic nonspecific diarrhea. Parents 
often report stool containing undigested food, especially 
vegetables like peas, carrots and corn. Rapid oro-anal transit 
due to immature bowel motility and excessive dietary intake 
of fructose, for example, fruit juices or squash have been 
implicated in the pathophysiology. It is important to differen-
tiate this from malabsorption disorders and celiac disease 
(see Chaps. 38, 39, and 41).

Gut-brain modulators for
functional Gl disorders

SSRIs
(paroxetine, fluoxetine,
sertrallne, citalopram,

escitalopram)

TCAs
(amitriptyline,

nortriPtYline, imipramine,
desipramine)

Insufficient effect or dosage restricted by side effects

Augmentation

Tetracyclic
antidepressant

(mirtazaplne mianserin,
trazoaone)

First-line treatment
when pain is dominant in

FGIDs

When anxiety,
depression, and phobic
features are prominent

with FGIDs

Azapirones (buspirone, tandospirone)
Dyspeptic features, anxiety prominent

Delta ligand agents
(gabapentin, pregabalin)
Abdominal wall pain, comorbid
fibromyalgia

SSRI
When anxiety and phobic features
dominant 

Atypical antipsychotics
Pain with disturbed sleep (quetiapine),
anxiety, nausea (olanzapine, sulpiride)
additional somatic symptoms ("side
effects”), comorbid fibromyalgia

Bupropion
Fatigue and sleepiness prominent

Psychological treatment
CBT when maladaptive cognitions and
catastrophizing present

DBT, EMDR with history of PTSD or
trauma

Hypnosis, mindfulness, relaxation
as alternative treatments

Treatment of early satiety
nausea/vomiting, weight
loss and disturbed sleep

Treatment when pain is
dominant in FGIDs or
when side effects from

TCAs preclude treatment

SNRIs
(duloxetine,venlafaxine,

desvenlafaxin, milnaclpran)

Fig. 19.2 Summary of the clinical characteristics that can be consid-
ered when selecting gut-brain neuromodulating pharmacotherapy to 
treat FGID. Those drugs in the upper part of the figure can be consid-
ered as first-line options. In the lower part of the figure, the pharmaco-
logic options most often used to augment treatment effects are depicted, 

as well as some nonpharmacologic treatment alternatives. (DBT—dia-
lectical behavior therapy, CBT—cognitive behavioral therapy, 
EMDR—eye movement desensitization and reprocessing) (Reproduced 
from Drossman et al. 2018 with permission from the Rome Foundation) 
[36]
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Disorders of gut-brain interaction are a complex group of 
disorders that require a holistic approach to patient care. By 
taking time to listen to each patient and their story, the pro-
vider can create and long-lasting patient-provider relationship 
that not only improves patient outcomes but also provides 
meaning and satisfaction to the practice of medicine.

References

 1. Drossman DA.  Presidential address: gastrointestinal illness and 
the biopsychosocial model. Psychosom Med. 1998;60(3):258–67. 
https://doi.org/10.1097/00006842- 199805000- 00007.

 2. Dalton CB, Drossman DA, Hathaway JM, Bangdiwala 
SI. Perceptions of physicians and patients with organic and func-
tional gastrointestinal diagnoses. Clin Gastroenterol Hepatol. 
2004;2(2):121–6. https://doi.org/10.1016/s1542- 3565(03)00319- 7.

 3. Drossman DA.  Functional gastrointestinal disorders: history, 
pathophysiology, clinical features and rome IV. Gastroenterology. 
2016;S0016-5085(16):00223–7. https://doi.org/10.1053/j.
gastro.2016.02.032.

 4. Engel GL.  The need for a new medical model: a challenge for 
biomedicine. Science. 1977;196(4286):129–36. https://doi.
org/10.1126/science.847460.

 5. Engel GL. The clinical application of the biopsychosocial model. 
Am J Psychiatry. 1980; https://doi.org/10.1176/ajp.137.5.535.

 6. Drossman DA, Chang L. Rome IV pediatric functional gastrointes-
tinal disorders: disorders of gut-brain interaction. Gastroenterology. 
2016;150(6):1257–61.

 7. Mayer EA, Savidge T, Shulman RJ.  Brain-gut microbiome 
interactions and functional bowel disorders. Gastroenterology. 
2014;146(6):1500–12. https://doi.org/10.1053/j.
gastro.2014.02.037.

 8. Wood JD.  Enteric nervous system (the brain-in-the-gut). San 
Rafael: Morgan & Claypool; 2011.

 9. Gaman A, Kuo B.  Neuromodulatory processes of the brain- 
gut axis. Neuromodulation. 2008;11(4):249–59. https://doi.
org/10.1111/j.1525- 1403.2008.00172.x.

 10. Ojha A, Chelimsky TC, Chelimsky G. Comorbidities in pediatric 
patients with postural orthostatic tachycardia syndrome. J Pediatr. 
2011;158(1):20–3. https://doi.org/10.1016/j.jpeds.2010.07.005.

 11. Antiel RM, Risma JM, Grothe RM, Brands CK, Fischer 
PR.  Orthostatic intolerance and gastrointestinal motil-
ity in adolescents with nausea and abdominal pain. J Pediatr 
Gastroenterol Nutr. 2008;46(3):285–8. https://doi.org/10.1097/
MPG.0b013e318145a70c.

 12. Safder S, Chelimsky TC, O’Riordan MA, Chelimsky 
G.  Autonomic testing in functional gastrointestinal disorders: 
implications of reproducible gastrointestinal complaints dur-
ing tilt table testing. Gastroenterol Res Pract. 2009; https://doi.
org/10.1155/2009/868496.

 13. Stewart JM, Boris JR, Chelimsky G, Fischer PR, Fortunato JE, 
Grubb BP, Heyer GL, Jarjour IT, Medow MS, Numan MT, Pianosi 
PT.  Pediatric disorders of orthostatic intolerance. Pediatrics. 
2018;141(1) https://doi.org/10.1542/peds.2017- 1673.

 14. Feldman M, Friedman LS, Brandt LJ, editors. Sleisenger and 
Fordtran’s gastrointestinal and liver disease E-book: pathophysiol-
ogy, diagnosis, management, vol. 1. Elsevier; 2020.

 15. Jones MP, Dilley JB, Drossman D, Crowell MD. Brain-gut connec-
tions in functional GI disorders: anatomic and physiologic relation-
ships. Neurogastroenterol Motil. 2006;18(2):91–103. https://doi.
org/10.1111/j.1365- 2982.2005.00730.x.

 16. Drossman DA, Li ZH, Leserman JA, Toomey TC, Hu 
YJ. Health status by gastrointestinal diagnosis and abuse history. 
Gastroenterology. 1996;110(4):999–1007. https://doi.org/10.1053/
gast.1996.v110.pm8613034.

 17. Levy RL, Whitehead WE, Walker LS, Von Korff M, Feld AD, Garner 
M, Christie D. Increased somatic complaints and health-care utiliza-
tion in children: effects of parent IBS status and parent response to 
gastrointestinal symptoms. Am J Gastroenterol. 2004;99(12):2442–
51. https://doi.org/10.1111/j.1572- 0241.2004.40478.x.

 18. Walker LS, Williams SE, Smith CA, Garber J, Van Slyke DA, 
Lipani TA. Parent attention versus distraction: impact on symptom 
complaints by children with and without chronic functional abdom-
inal pain. Pain. 2006;122(1–2):43–52. https://doi.org/10.1016/j.
pain.2005.12.020.

 19. Conboy LA, Macklin E, Kelley J, Kokkotou E, Lembo A, 
Kaptchuk T.  Which patients improve: characteristics increas-
ing sensitivity to a supportive patient-practitioner relationship. 
Soc Sci Med. 1982;70(3):479–84. https://doi.org/10.1016/j.
socscimed.2009.10.024.

 20. Camilleri M, Carlson P, McKinzie S, Zucchelli M, D’Amato 
M, Busciglio I, Burton D, Zinsmeister AR.  Genetic suscep-
tibility to inflammation and colonic transit in lower func-
tional gastrointestinal disorders: preliminary analysis. 
Neurogastroenterol Motil. 2011;23(10):935, e398. https://doi.
org/10.1111/j.1365- 2982.2011.01749.x.

 21. Saito YA, Mitra N, Mayer EA.  Genetic approaches to functional 
gastrointestinal disorders. Gastroenterology. 2010;138(4):1276–85. 
https://doi.org/10.1053/j.gastro.2010.02.037.

 22. Tran L, Chaloner A, Sawalha AH, Van-Meerveld BG. Importance 
of epigenetic mechanisms in visceral pain induced by chronic water 
avoidance stress. Psychoneuroendocrinology. 2013;38(6):898–906. 
https://doi.org/10.1016/j.psyneuen.2012.09.016.

 23. Zola IK. Culture and symptoms–an analysis of patients’ present-
ing complaints. Am Sociol Rev. 1966:615–30. https://pubmed.ncbi.
nlm.nih.gov/5977389/. Accessed 15 Sept 2020.

 24. Mead M.  Sex & temperament in three primitive societies. 
New York: Perennial an impr. of HarperCollins Publ; 2003.

 25. Zborowski M.  Cultural components in responses to pain. J Soc 
Issues. 1952;8:16–30.

 26. Zuckerman MJ, Guerra LG, Drossman DA, Foland JA, Gregory 
GG.  Health-care-seeking behaviors related to bowel complaints. 
Hispanics versus non-Hispanic whites. Dig Dis Sci. 1996;41(1):77–
82. https://doi.org/10.1007/BF02208587.

 27. Whitehead WE, Di Lorenzo C, Leroi AM, Porrett T, Rao 
SS.  Conservative and behavioural management of constipa-
tion. Neurogastroenterol Motil. 2009;21:55–61. https://doi.
org/10.1111/j.1365- 2982.2009.01404.x.

 28. Keefer L, Drossman DA, Guthrie E, Simrén M, Tillisch K, Olden K, 
Whorwell PJ. Centrally mediated disorders of gastrointestinal pain. 
Gastroenterology. 2016;150(6):1408–19. https://doi.org/10.1053/j.
gastro.2016.02.034.

 29. Van Oudenhove L, Levy RL, Crowell MD, Drossman DA, 
Halpert AD, Keefer L, Lackner JM, Murphy TB, Naliboff 
BD.  Biopsychosocial aspects of functional gastrointestinal dis-
orders. Gastroenterology. 2016;150(6):1355–67. https://doi.
org/10.1053/j.gastro.2016.02.027.

 30. Drossman DA.  Abuse, trauma, and GI illness: is there a link? 
Am J Gastroenterol. 2011;106(1):14–25. https://doi.org/10.1038/
ajg.2010.453.

 31. Park SH, Naliboff BD, Shih W, Presson AP, Videlock EJ, Ju T, 
Kilpatrick L, Gupta A, Mayer EA, Chang L. Resilience is decreased 
in irritable bowel syndrome and associated with symptoms and 
cortisol response. Neurogastroenterol Motil. 2018;30(1):e13155. 
https://doi.org/10.1111/nmo.13155.

 32. Langer SL, Romano JM, Levy RL, Walker LS, Whitehead 
WE.  Catastrophizing and parental response to child symptom 

19 The Spectrum of Functional GI Disorders

https://doi.org/10.1097/00006842-199805000-00007
https://doi.org/10.1016/s1542-3565(03)00319-7
https://doi.org/10.1053/j.gastro.2016.02.032
https://doi.org/10.1053/j.gastro.2016.02.032
https://doi.org/10.1126/science.847460
https://doi.org/10.1126/science.847460
https://doi.org/10.1176/ajp.137.5.535
https://doi.org/10.1053/j.gastro.2014.02.037
https://doi.org/10.1053/j.gastro.2014.02.037
https://doi.org/10.1111/j.1525-1403.2008.00172.x
https://doi.org/10.1111/j.1525-1403.2008.00172.x
https://doi.org/10.1016/j.jpeds.2010.07.005
https://doi.org/10.1097/MPG.0b013e318145a70c
https://doi.org/10.1097/MPG.0b013e318145a70c
https://doi.org/10.1155/2009/868496
https://doi.org/10.1155/2009/868496
https://doi.org/10.1542/peds.2017-1673
https://doi.org/10.1111/j.1365-2982.2005.00730.x
https://doi.org/10.1111/j.1365-2982.2005.00730.x
https://doi.org/10.1053/gast.1996.v110.pm8613034
https://doi.org/10.1053/gast.1996.v110.pm8613034
https://doi.org/10.1111/j.1572-0241.2004.40478.x
https://doi.org/10.1016/j.pain.2005.12.020
https://doi.org/10.1016/j.pain.2005.12.020
https://doi.org/10.1016/j.socscimed.2009.10.024
https://doi.org/10.1016/j.socscimed.2009.10.024
https://doi.org/10.1111/j.1365-2982.2011.01749.x
https://doi.org/10.1111/j.1365-2982.2011.01749.x
https://doi.org/10.1053/j.gastro.2010.02.037
https://doi.org/10.1016/j.psyneuen.2012.09.016
https://pubmed.ncbi.nlm.nih.gov/5977389/
https://pubmed.ncbi.nlm.nih.gov/5977389/
https://doi.org/10.1007/BF02208587
https://doi.org/10.1111/j.1365-2982.2009.01404.x
https://doi.org/10.1111/j.1365-2982.2009.01404.x
https://doi.org/10.1053/j.gastro.2016.02.034
https://doi.org/10.1053/j.gastro.2016.02.034
https://doi.org/10.1053/j.gastro.2016.02.027
https://doi.org/10.1053/j.gastro.2016.02.027
https://doi.org/10.1038/ajg.2010.453
https://doi.org/10.1038/ajg.2010.453
https://doi.org/10.1111/nmo.13155


264

complaints. Child Health Care. 2009;38(3):169–84. https://doi.
org/10.1080/02739610903038750.

 33. Campo JV, Bridge J, Lucas A, Savorelli S, Walker L, Di Lorenzo C, 
Iyengar S, Brent DA. Physical and emotional health of mothers of 
youth with functional abdominal pain. Arch Pediatr Adolesc Med. 
2007;161(2):131–7. https://doi.org/10.1001/archpedi.161.2.131.

 34. Oudenhove LV, Levy RL, Crowell MD, Drossman DA, Halpert AD, 
Keefer L, Lackner JM, Murphy TB, Naliboff BD. Biopsychosocial 
aspects of functional gastrointestinal disorders: how central and 
environmental processes contribute to the development and expres-
sion of functional gastrointestinal disorders. Gastroenterology. 
2016;150:1355–67, e2

 35. Dimsdale JE. Psychiatry’s diagnostic and statistical manual dilem-
mas: can cartography help? Psychosom Med. 2010;72:839–40.

 36. Drossman DA, Tack J, Ford AC, Szigethy E, Törnblom H, Van 
Oudenhove L.  Neuromodulators for functional gastrointestinal 
disorders (disorders of gut-brain interaction): a Rome foundation 
working team report. Gastroenterology. 2018;154(4):1140–71. 
https://doi.org/10.1053/j.gastro.2017.11.279.

 37. Drossman DA, Ruddy J. Improving patient-provider relationships to 
improve health care. Clin Gastroenterol Hepatol. 2020;18(7):1417–
26. https://doi.org/10.1016/j.cgh.2019.12.007.

 38. Drossman DA. 2012 David Sun lecture: helping your patient by 
helping yourself–how to improve the patient-physician relation-
ship by optimizing communication skills. Am J Gastroenterol. 
2013;108(4):521–8. https://doi.org/10.1038/ajg.2013.56.

 39. DiMatteo MR, Taranta A, Friedman HS, Prince 
LM.  Predicting patient satisfaction from physicians’ nonver-
bal communication skills. Med Care. 1980:376–87. https://doi.
org/10.1097/00005650- 198004000- 00003.

 40. Costanzo C, Verghese A. The physical examination as ritual: social 
sciences and embodiment in the context of the physical exami-
nation. Med Clin North Am. 2018;102(3):425–31. https://doi.
org/10.1016/j.mcna.2017.12.004.

 41. Jones NL. Bioethics. In: A companion to the anthropology of the 
body and embodiment. Wileys; 2011. p. 72–85.

 42. Finniss DG, Kaptchuk TJ, Miller F, Benedetti F. Biological, clinical, 
and ethical advances of placebo effects. Lancet. 2010;375(9715): 
686–95. https://doi.org/10.1016/S0140- 6736(09)61706- 2.

 43. Frisaldi E, Piedimonte A, Benedetti F. Placebo and nocebo effects: 
a complex interplay between psychological factors and neurochem-
ical networks. Am J Clin Hypn. 2015;57(3):267–84. https://doi.org
/10.1080/00029157.2014.976785.

 44. Lewis ML, Palsson OS, Whitehead WE, van Tilburg MA. Prevalence 
of functional gastrointestinal disorders in children and ado-
lescents. J Pediatr. 2016;177:39–43. https://doi.org/10.1016/j.
jpeds.2016.04.008.

 45. Li BU, Balint JP.  Cyclic vomiting syndrome: evolution in our 
understanding of a brain-gut disorder. Adv Pediatr. 2000;47:117–
60. https://pubmed.ncbi.nlm.nih.gov/10959442/. Accessed 15 Sept 
2020.

 46. Lucia-Casadonte CJ, Whaley KG, Chogle AS.  Yield and costs 
of evaluating children with cyclic vomiting syndrome. J Pediatr 
Gastroenterol Nutr. 2018;67(1):13. https://doi.org/10.1097/
MPG.0000000000001901.

 47. Li BU, Murray RD, Heitlinger LA, Robbins JL, Hayes 
JR.  Heterogeneity of diagnoses presenting as cyclic vomit-
ing. Pediatrics. 1998;102(3):583–7. https://doi.org/10.1542/
peds.102.3.583.

 48. Schulte-Bockholt A, Kugathasan S, Mesrobian HG, Werlin 
SL.  Ureterhopelvic junction obstruction: an overlooked cause of 
cyclic vomiting. Am J Gastroenterol. 2002;97(4):1043–5. https://
doi.org/10.1111/j.1572- 0241.2002.05626.x.

 49. Tsai JD, Huang FY, Lin CC, Tsai TC, Lee HC, Sheu JC, Chang 
PY.  Intermittent hydronephrosis secondary to ureteropelvic 
junction obstruction: clinical and imaging features. Pediatrics. 
2006;117(1):139–46. https://doi.org/10.1542/peds.2005- 0583.

 50. Lin JN, Lou CC, Wang KL. Intestinal malrotation and midgut vol-
vulus: a 15-year review. J Formos Med Assoc. 1995;94(4):178–81. 
https://pubmed.ncbi.nlm.nih.gov/7606179/. Accessed 15 Sept 
2020.

 51. Buk L. Managing cyclic vomiting syndrome in children: beyond 
the guidelines. Eur J Pediatr. 2018;177(10):1435–42. https://doi.
org/10.1007/s00431- 018- 3218- 7.

 52. van Tilburg MA, Felix CT. Diet and functional abdominal pain in 
children and adolescents. J Pediatr Gastroenterol Nutr. 2013;57(2): 
141–8. https://doi.org/10.1097/MPG.0b013e31829ae5c5.

 53. Levy RL, Langer SL, Walker LS, Romano JM, Christie DL, 
Youssef N, et  al. Twelve-month follow-up of cognitive behav-
ioral therapy for children with functional abdominal pain. JAMA 
Pediatr. 2013;167(2):178–84. https://doi.org/10.1001/2013.
jamapediatrics.282.

 54. Sebastián Sánchez B, Gil Roales-Nieto J, Ferreira NB, Gil Luciano 
B, Sebastián Domingo JJ. New psychological therapies for irritable 
bowel syndrome: mindfulness, acceptance and commitment ther-
apy (ACT). Rev Esp Enferm Dig. 2017;109(9):648–57. https://doi.
org/10.17235/reed.2017.4660/2016.

 55. Flik CE, Laan W, Zuithoff NP, van Rood YR, Smout AJ, Weusten 
BL, Whorwell PJ, de Wit NJ.  Efficacy of individual and group 
hypnotherapy in irritable bowel syndrome (IMAGINE): a multi-
centre randomised controlled trial. Lancet Gastroenterol Hepatol. 
2019;4(1):20–31. https://doi.org/10.1016/S2468- 1253(18)30310- 8.

 56. Kline RM, Kline JJ, Di Palma J, Barbero GJ. Enteric-coated, pH- 
dependent peppermint oil capsules for the treatment of irritable 
bowel syndrome in children. J Pediatr. 2001;138:125–8.

 57. Malfertheiner P.  STW 5 (Iberogast) therapy in gastrointestinal 
functional disorders. Dig Dis. 2017;35(S1):25–9. https://doi.
org/10.1159/000485410.

 58. Bongers MEJ, van Wijk MP, Reitsma JB, Benninga MA.  Long- 
term prognosis for childhood constipation: clinical outcomes in 
adulthood. Pediatrics. 2010;126:e156–62.

H. E. Gamboa and M. R. Sood

https://doi.org/10.1080/02739610903038750
https://doi.org/10.1080/02739610903038750
https://doi.org/10.1001/archpedi.161.2.131
https://doi.org/10.1053/j.gastro.2017.11.279
https://doi.org/10.1016/j.cgh.2019.12.007
https://doi.org/10.1038/ajg.2013.56
https://doi.org/10.1097/00005650-198004000-00003
https://doi.org/10.1097/00005650-198004000-00003
https://doi.org/10.1016/j.mcna.2017.12.004
https://doi.org/10.1016/j.mcna.2017.12.004
https://doi.org/10.1016/S0140-6736(09)61706-2
https://doi.org/10.1080/00029157.2014.976785
https://doi.org/10.1080/00029157.2014.976785
https://doi.org/10.1016/j.jpeds.2016.04.008
https://doi.org/10.1016/j.jpeds.2016.04.008
https://pubmed.ncbi.nlm.nih.gov/10959442/
https://doi.org/10.1097/MPG.0000000000001901
https://doi.org/10.1097/MPG.0000000000001901
https://doi.org/10.1542/peds.102.3.583
https://doi.org/10.1542/peds.102.3.583
https://doi.org/10.1111/j.1572-0241.2002.05626.x
https://doi.org/10.1111/j.1572-0241.2002.05626.x
https://doi.org/10.1542/peds.2005-0583
https://pubmed.ncbi.nlm.nih.gov/7606179/
https://doi.org/10.1007/s00431-018-3218-7
https://doi.org/10.1007/s00431-018-3218-7
https://doi.org/10.1097/MPG.0b013e31829ae5c5
https://doi.org/10.1001/2013.jamapediatrics.282
https://doi.org/10.1001/2013.jamapediatrics.282
https://doi.org/10.17235/reed.2017.4660/2016
https://doi.org/10.17235/reed.2017.4660/2016
https://doi.org/10.1016/S2468-1253(18)30310-8
https://doi.org/10.1159/000485410
https://doi.org/10.1159/000485410

	19: The Spectrum of Functional GI Disorders
	Introduction
	Biopsychosocial Model of Functional Gastrointestinal Disorders
	Approach to Patients with Disorders of  Gut-Brain Interaction
	Physical Exam
	Symptom-Based Approach to Functional Gastrointestinal Disorders
	Prevalence
	Functional Nausea and Vomiting Disorders
	Functional Abdominal Pain Disorders
	Mild Symptoms
	Moderate Symptoms
	Severe Symptoms
	Functional Defecation Disorders
	Infant Dyschezia
	Functional Diarrhea

	References


