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Introduction
Functional gastrointestinal (GI) disorders (FGIDs) are common 

disorders characterized by recurring GI symptoms that cannot be 
attributed to structural or biochemical abnormalities [1,2].

The common functional disorders seen in pediatric patients are 
functional dyspepsia, irritable bowel syndrome, functional abdom-
inal pain and cyclic vomiting. There other less common conditions 
as well and these functional gastrointestinal disorders continue to 
challenge the medical professionals and have a significant emo-
tional and economic impact. Functional gastrointestinal disorders 
(FGIDs) are common, the prevalence of FGIDs has been reported to 
range between 12% and 29% [3,4].

Our brains and our GI tracts are closely connected (the “mind-
body connection”). Functional GI disorders are due to a combina-
tion of extra sensitivity of the GI tract, with changes in the motility 
or movement of the digestive system. Our digestive tract is mov-
ing food all the time, and some individuals feel this more intensely 
than others. It appears as if the “volume” has been turned up from 
their digestive tract. When their brains receive these sensations, 
its reaction can change the motion of the stomach and intestine. 
These conditions are common, sometimes run in families, and are 
usually found in individuals who are otherwise healthy.

Childhood FGIDs are perplexing and include a variable com-
bination of often age-dependent, chronic, or recurrent symptoms 
not explained by identifiable abnormalities. As the child is pro-
grammed to develop, it is not unexpected that some functional 
disorders which occur during childhood accompany normal devel-
opment (e.g. infant regurgitation or toddler’s diarrhea), or may be 

triggered by age appropriate but maladaptive behavioral responses 
to internal or external stimuli (e.g. functional fecal retention often 
results from painful defecation and/or coercive toilet training) [5]. 

Definition

A functional disorder refers to a disorder or disease where the 
primary abnormality is an altered physiological function rather 
than a recognisable structural or biochemical cause. It typifies a 
disorder that generally can not be diagnosed in a traditional way; 
that is, as an inflammatory, infectious, or structural abnormality 
that can be seen by commonly used examination, x-ray, or blood 
test. In this setting, "functional" means that the symptoms occur 
within the expected range of the body's behavior. 

Due to the lack of specific biological markers, FGIDs currently 
are defined according to the criteria established by the Rome Foun-
dation, which was originally designed as Rome III and updated 
now to Rome IV [2,6]. The advantage of using the Rome criteria in 
clinical practice is that they permit a positive approach, avoiding 
unnecessary tests to rule out an organic cause, with a consequent 
beneficial effect on both patient’s health and health care costs.

Rome IV 2016 gives guidelines based on a detailed clinical eval-
uation that must contain complete clinical history, physical exami-
nation and growth curves to help clinicians in daily practice.

Also it’s important to remember that FGIDs can co-occur with 
other medical conditions that themselves result in GI symptoms. It 
thus is important to remember that a diagnosis of functional dis-
order should only be made if diseases that could account for the 
symptoms are absent or inactive.
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For definition purpose, the symptoms should be present at 
least once a week for 2 months (previously 3 months in Rome III) 
for all the disorders except for the 2 cyclical ones: abdominal mi-
graine and cyclic vomiting. 

Underlying mechanism/Pathophysiology

The main symptoms described by patients with FGIDs include 
abdominal pain, dyspepsia, regurgitation, bloating, constipation, 
diarrhea, incontinence, problems in the passage of food or stool, or 
any combination of these symptoms. Different mechanisms have 
been understood to play a role in pathogenesis including distur-
bance in motility, altered mucosal and immune function, visceral 
hypersensitivity, disturbance in gut microbiota, and altered pro-
cessing of visceral signals in the central nervous system (CNS) [7]. 

It is now well known that along with having symptoms relat-
ed to the gastrointestinal tract, the patients with FGIDs also have 
co-existing psychosocial symptoms such as stress, anxiety and 
depression. FGID is considered a disorder of Gut-Brain axis [8]. A 
biopsychosocial model thus has been proposed for FGIDs. 

We know that bidirectional communication pathways between 
the gut and the brain are involved in the pathogenesis of FGIDs 
and these are collectively known as the alteration of gut-brain axis. 
This communication occurs through a number of neuronal path-
ways and is modified by environmental and anatomical factors 
such as hypothalamus-pituitary axis, limbic system, autonomic 
nervous system, and endocrine system [9].

The brain and gut communicate continuously through a num-
ber of complex pathways involving the enteric nervous system 
(ENS), the autonomic nervous system (ANS), the hypothalamus-
pituitary axis (HPA) and the central nervous system (CNS). Each 
pathway is highly integrated and regulated by inter relational neu-
ronal and neurohumoral factors.

Serotonin functions as a key neurotransmitter at both termi-
nals of this network, the central nervous system and the gastro-
intestinal tract. Accumulating evidence points to a critical role for 
the gut microbiome in regulating normal functioning of this axis. 
In particular, it is becoming clear that the microbial influence on 
tryptophan metabolism and the serotonergic system may be an 
important node in such regulation [10].

Brain - gut interaction is important and the psychological stress 
has been postulated to cause FGID; probably due to changes in 
the 'brain-gut axis', altering the perception of visceral sensation 
[11,12]. This may lead to a phenomenon known as 'visceral hyper-
algesia'. There is agreement that altered gastrointestinal function is 
the root cause of various FGIDs, and these could stem from motility 
abnormality, visceral or central hypersensitivity, altered mucosal 
immune function, altered gut mucosa composition, Brain-Gut dys-
regulation etc

Types of FGID 

Rome IV has redefined functional gastrointestinal disorders 
(FGIDs) for children.

H category is for Functional disorders: children and adolescents:

H1. Vomiting and aerophagia

• Adolescent rumination syndrome

• Cyclic vomiting syndrome

• Aerophagia

H2. Abdominal pain–related FGIDs

• Functional dyspepsia

• Irritable bowel syndrome

• Abdominal migraine

• Childhood functional abdominal pain

• Childhood functional abdominal pain syndrome

H3. Constipation and incontinence

• Functional constipation

• Nonretentive fecal incontinence.

Common symptoms in FGID

The symptoms are dependent on the type of FGID, however the 
common symptoms are: 

• Abdominal pain 

• Abdominal distention

• Nausea

• Vomiting

• Chronic diarrhea or constipation

• Fecal soiling
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• Bloating

• Belching

• Nausea

• Retching

• Vomiting,

• Regurgitation

• Heartburn

• Food refusal.

Presentation of FGID

Individual conditions may have different presentations, with 
redefined symptomatology and grouping in Rome IV Functional 
dyspepsia is now considered commonest presentation. 

Functional dyspepsia

Functional dyspepsia has been defined by the Rome IV criteria 
and must include 1 or more of the following bothersome symp-
toms at least 4 days per month for at least 2 months before the 
diagnosis is made:

• Postprandial fullness

• Early satiation

• Epigastric pain or burning not associated with defecation

• After appropriate evaluation, the symptoms cannot be fully 
explained by another medical condition.

Irritable bowel syndrome

IBS has been defined by the Rome IV criteria and all these must 
be fulfilled for at least 2 months before a diagnosis of IBS can be 
made:

• Abdominal pain at least 4 days per month associated with 
one or more of the following:

• Related to defecation

• A change in frequency of stool

• A change in form (appearance) of stool

• In children with constipation, the pain does not resolve with 
resolution of the constipation (children in whom the pain 
resolves have functional constipation, not irritable bowel 
syndrome)

• After appropriate evaluation, the symptoms cannot be fully 
explained by another medical condition.

Abdominal migraine

Rome IV criteria have specified certain characteristics for diag-
nosis of abdominal migraine and all these criteria should be ful-
filled at least twice in the preceding 6 months:

• Paroxysmal episodes of intense, acute periumbilical, midline 
or diffuse abdominal pain lasting 1 hour or more (should be 
the most severe and distressing symptom)

• Episodes are separated by weeks to months.

• The pain is incapacitating and interferes with normal activi-
ties

• Stereotypical pattern and symptoms in the individual patient

• The pain is associated with 2 or more of the following:

• Anorexia

• Nausea

• Vomiting

• Headache

• Photophobia

• Pallor

• After appropriate evaluation, the symptoms cannot be can-
not be fully explained by another medical condition.

Functional abdominal pain – Not otherwise specified epidemi-
ology

This has been described in the Rome IV criteria for FGIDs and 
is characterised by a set of criteria all of which should be fulfilled 
at least 4 times per month for at least 2 months before diagnosis 
is made:

• Episodic or continuous abdominal pain that does not occur 
solely during physiologic events (e.g. eating, menses)

• Insufficient criteria for irritable bowel syndrome, functional 
dyspepsia, or abdominal migraine

• After appropriate evaluation, the abdominal pain cannot be 
fully explained by another medical condition.

RED flag signs in FGID

• Abdominal pain or diarrhea that wakes the child from sleep

• Delay in onset or progression of puberty

• Faltering growth

• Family history of inflammatory bowel disease, celiac disease
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• History of significant weight loss

• Multiple episodes of bleeding per rectum

• Pain abdomen in right upper/lower quadrant

• Persistence of severe vomiting or diarrhea

• Persistent joint pains

• Recurrent unexplained fever

• Stools that may be difficult to flush away

• Unexplained pallor.

Management

A Comprehensive approach is needed for pediatric functional 
GI disorders. Thus a multidisciplinary treatment approach that 
combined gastrointestinal, pain and psychologic factors helped 
improve symptoms in children with functional gastrointestinal 
disorders.

Many pharmacologic and non-pharmacologic interventions 
are proposed, however we suggest a multipronged approach with 
strong emphasis on a biopsychosocial explanation for FGIDs may 
have positive effect and enable recommendations previously not 
perceived as helpful to the families.

Pharmacological treatment 

The pharmacological interventions are based on symptoms 
and although commonly implemented, the outcomes variable as it 
doesn’t address the root cause.

In fact, the evidence for pharmacological treatment in children 
with FGIDs is low, only a few placebo-controlled randomized con-
trolled trials (RCTs) are available, as detailed in a systematic re-
view.108 Pharmacotherapeutic agents used to treat AP-FGIDs en-
compass antispasmodic agents, antidepressants, antireflux agents, 
antihistamine agents and laxatives.

 Evidence for pharmacological treatment in children with 
AP-FGIDs is very low, only a few placebo-controlled randomized 
controlled trials (RCTs) are available, as detailed in a systematic 
review.108 Pharmacotherapeutic agents used to treat AP-FGIDs 
encompass antispasmodic agents, antidepressants, antireflux 
agents, antihistamine agents and laxatives.108 The role of placebo 
in functional disease in general is substantial and will therefore be 
discussed separately before addressing the efficacy of the different 
drugs used in children with AP-FGIDs.

The role of placebo in functional disease in general is substan-
tial but need to be carefully planned.

Non-pharmacological treatment strategies

Non-pharmacological therapies are found effective and these in-
clude (1) dietary modification, (2) probiotic supplementation, and 
(3) bio-psychosocial intervention [13].

Dietary modification

Dietary modification is one of the most frequently used strategy 
to approach a child with FGIDs and is generally easily accepted by 
both children and parents. Dietary intervention may involve ex-
cluding or significantly reducing a specific ingredient or a group of 
foods from the diet, such as lactose; fructose; dairy products; fer-
mentable oligosaccharides, disaccharides, monosaccharides, and 
polyols (FODMAPs); and gluten, or even increasing the daily intake 
of other foods, such as fiber-rich food and water.

The typical low-FODMAP diet is a two-step intervention, step 
1 is 2 to 6 week complete elimination of all slowly absorbed or 
indigestible short-chain carbohydrates, followed by-if symptoms 
have decreased substantially a structured reintroduction of spe-
cific FODMAPs, according to tolerance. Although, the efficacy of a 
low-FODMAP diet is well-established, but the success of maintain-
ing this regimen for the long term in children, as for other similar 
dietary intervention, remains contentious [14].

Another part of a useful dietary intervention is the elimination 
of foods and drugs that specifically are known to cause problems. 
Chocolate, caffeine, spicy and fatty foods; nitrite- and amine-con-
taining foods; and non-steroidal anti-inflammatory drugs may trig-
ger abdominal symptoms in children with FAPS.

Fiber - The importance of the amount of fiber in the diet of 
children with FAPS has been proposed for long [15]. The propos-
als include soluble and non-soluber fibres, solubles being slightly 
better. A randomized, double-blind pilot study in 60 children (aged 
8–16 years) with FAP demonstrated that a specific type of fiber, 
called partially hydrolyzed guar gum (PHGG), probably has ben-
eficial effects on symptom control [16]. The mechanisms involved 
however seem to be modulation of the intestinal microbiota, simi-
lar to prebiotics, and normalization of stool frequency.

Probiotics supplementation

The human microbiota have drawn a lot of interest in the recent 
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years. It is assessed to be composed of more than 1 × 1014 bacterial 
cells, ten times the number of human cells. Fortunately or unfor-
tunately, the majority of the human microbiota lives in the gut lu-
men and there is plenty of evidence to suggest that our intestinal 
microbes carry out the many important functions: (1) enhancing 
gut barrier function; (2) inhibiting pathogen binding by binding 
themselves to small and large bowel epithelium and producing 
substances that inhibit the growth of other pathogenic organisms; 
(3) modulating the gut inflammatory response by modulating the 
gastrointestinal lumen towards an anti-inflammatory state; (4) 
reducing visceral hypersensitivity associated with both inflamma-
tion and psychological stress; and (5) altering colonic fermenta-
tion by converting undigested carbohydrates into short-chain fatty 
acids and improving gut function.

Research over past few years has suggested a strong associa-
tion between modification of the intestinal microbiota and IBS, 
constipation, diarrhea, and FAP [17-19]. Over time, several differ-
ent strains of probiotics have been tested as potential treatments 
for children with FGID, with the most commonly used being Lacto-
bacilli and Bifidobacteria.

Bio-psychosocial interventions

Cognitive Behavior Therapy - CBT demonstrates its psychother-
apeutic effect by addressing dysfunctional emotions, maladaptive 
behaviors and cognitive processes and contents through a num-
ber of goal-oriented, explicit systematic procedures. Behavioral 
procedures include identification of verbal and non-verbal pain 
behavior and how family members, teachers and caregivers react 
to it and are addressed by interventions such as physical exercise 
to promote relaxation, breathing exercises and muscle relaxation 
techniques taught by trained therapists. Several RCTs have dem-
onstrated the effectiveness of psychological therapies for pediatric 
FAP [20,21]. 

Hypnotherapy has also been found effective. Gut-directed hyp-
notherapy is a trance-based therapy in which a therapist gives the 
child suggestions aimed at changing intestinal hypersensitivity, 
ego-strengthening and stress reduction. Evidence suggests that 
gut-directed hypnotherapy affects IBS through a combination of 
effects on gastrointestinal motility, visceral sensitivity, psychologi-
cal factors, and/or effects within the central nervous system [22].

Yoga has been increasingly sought after natural remedy for 
FIGD [23]. Even young children can be taught general relaxation 

exercises, breathing exercises, focused training for abdominal mus-
cle relaxation and positive reinforcement and may be considered 
as a form of behavioral therapy. It can be considered as a sport-
like activity and may be attractive option for older children to stay 
fit. Yoga is well known to calm the mind and the beneficial effect 
is thought to be related to a positive influence on Brain-Gut axis 
which is deranged in FGID.

It’s important for the paediatrician, paediatric gastroenterolo-
gists as well as primary care physician to be aware of the multi-
faceted dimensions of FGIDs so that they can manage these more 
effectively.

Bibliography

1. Saps M., et al. “Prevalence of Functional Gastrointestinal Disor-
ders in Children and Adolescents: Comparison Between Rome 
III and Rome IV Criteria”. Journal of Pediatrics 199 (2018): 212-
216.

2. Baaleman DF., et al. “The Effects of the Rome IV Criteria on Pe-
diatric Gastrointestinal Practice”. Current Gastroenterology Re-
ports 22.5 (2020): 21.

3. Miele E., et al. “Functional Gastrointestinal Disorders in Chil-
dren: An Italian Prospective Survey”. Pediatrics 114.1 (2004): 
73-78.

4. Devanarayana NM., et al. “Prevalence of Functional Gastrointes-
tinal Diseases in a Cohort of Sri Lankan Adolescents: Compari-
son Between Rome II and Rome III Criteria”. Journal of Tropical 
Pediatrics 57.1 (2011): 34-39.

5. Rasquin-Weber A., et al. “Childhood Functional Gastrointestinal 
Disorders”. Gut 45 (1999): II60-II68.

6. Rasquin A., et al. “Childhood Functional Gastrointestinal Disor-
ders: Child/Adolescent”. Gastroenterology 130.5 (2006): 1527-
1537.

7. Gillis RA., et al. “Control Centers in the Central Nervous System 
for Regulating Gastrointestinal Motility”. Handbook of Physiolo-
gy the Gastrointestinal System Motility and Circulation 1 (1989): 
621-683.

8. Drossman DA., et al. “Rome IV-Functional GI Disorders: Disor-
ders of Gut-Brain Interaction”. Gastroenterology 150.6 (2016): 
1257-1261.

Citation: Rajeev Gupta. “Functional Gastrointestinal Disorders in Children". Acta Scientific Gastrointestinal Disorders 3.9 (2020): 30-35.

https://pubmed.ncbi.nlm.nih.gov/29747935/
https://pubmed.ncbi.nlm.nih.gov/29747935/
https://pubmed.ncbi.nlm.nih.gov/29747935/
https://pubmed.ncbi.nlm.nih.gov/29747935/
https://link.springer.com/article/10.1007/s11894-020-00760-8
https://link.springer.com/article/10.1007/s11894-020-00760-8
https://link.springer.com/article/10.1007/s11894-020-00760-8
file:///D:/ACTA/ASGIS/reproof/Miele%20E.,%20et%20al.%20“Functional%20Gastrointestinal%20Disorders%20in%20Children:%20An%20Italian%20Prospective%20Survey”.%20Pediatrics%20114.1%20(2004):%2073-78.
file:///D:/ACTA/ASGIS/reproof/Miele%20E.,%20et%20al.%20“Functional%20Gastrointestinal%20Disorders%20in%20Children:%20An%20Italian%20Prospective%20Survey”.%20Pediatrics%20114.1%20(2004):%2073-78.
file:///D:/ACTA/ASGIS/reproof/Miele%20E.,%20et%20al.%20“Functional%20Gastrointestinal%20Disorders%20in%20Children:%20An%20Italian%20Prospective%20Survey”.%20Pediatrics%20114.1%20(2004):%2073-78.
https://pubmed.ncbi.nlm.nih.gov/20525779/
https://pubmed.ncbi.nlm.nih.gov/20525779/
https://pubmed.ncbi.nlm.nih.gov/20525779/
https://pubmed.ncbi.nlm.nih.gov/20525779/
https://europepmc.org/article/med/16678566
https://europepmc.org/article/med/16678566
https://europepmc.org/article/med/16678566
https://onlinelibrary.wiley.com/doi/abs/10.1002/cphy.cp060117
https://onlinelibrary.wiley.com/doi/abs/10.1002/cphy.cp060117
https://onlinelibrary.wiley.com/doi/abs/10.1002/cphy.cp060117
https://onlinelibrary.wiley.com/doi/abs/10.1002/cphy.cp060117
https://www.gastrojournal.org/article/S0016-5085(16)30048-8/fulltext
https://www.gastrojournal.org/article/S0016-5085(16)30048-8/fulltext
https://www.gastrojournal.org/article/S0016-5085(16)30048-8/fulltext


Functional Gastrointestinal Disorders in Children

35

9. Mukhtar K., et al. “Functional Gastrointestinal Disorders and 
Gut-Brain Axis: What Does the Future Hold?” World Journal of 
Gastroenterology 25.5 (2019): 552-566.

10. O’Mahony SM., et al. “Serotonin, Tryptophan Metabolism and 
the Brain-Gut-Microbiome Axis”. Behavioural Brain Research 
277 (2015): 32-48.

11. Faure C and Wieckowska A. “Somatic Referral of Visceral Sen-
sations and Rectal Sensory Threshold for Pain in Children with 
Functional Gastrointestinal Disorders”. Journal of Pediatrics 
150.1 (2017): 66-71.

12. Iovino P., et al. “Irritable Bowel Syndrome in Childhood: Vis-
ceral Hypersensitivity and Psychosocial Aspects”. Neurogastro-
enterology and Motility 21.9 (2009): 940-e74-e974.

13. Whitfield KL., et al. “Treatment Options for Functional Gas-
trointestinal Disorders: From Empiric to Complementary Ap-
proaches”. Pediatric Annals 38.5 (2009): 288-292.

14. Brusaferro A., et al. “The Management of Paediatric Functional 
Abdominal Pain Disorders: Latest Evidence”. Pediatric Drugs 
20.3 (2018): 235-247.

15. Eswaran S., et al. “Fiber and Functional Gastrointestinal Dis-
orders”. American Journal of Gastroenterology 108.5 (2013): 
718-727.

16. Romano, C., et al. “Partially Hydrolyzed Guar Gum in Pediatric 
Functional Abdominal Pain”. World Journal of Gastroenterology 
19.2 (2013): 235-240.

17. Francavilla R., et al. “A Randomized Controlled Trial of Lactoba-
cillus GG in Children with Functional Abdominal Pain”. Pediat-
rics 126.6 (2010): e1445-e1452.

18. Abu-Salih M and Dickinson CJ. “Lactobacillus GG May Improve 
Frequency and Severity of Pain in Children with Functional 
Abdominal Pain”. Journal of Pediatrics 159.1 (2011): 165-166.

19. Simrén, M., et al. “Intestinal Microbiota in Functional Bowel 
Disorders: A Rome Foundation Report”. Gut 62.1 (2013): 159-
176.

20. Levy RL., et al. “Cognitive-Behavioral Therapy for Children 
with Functional Abdominal Pain and Their Parents Decreases 
Pain and Other Symptoms”. American Journal of Gastroenterol-
ogy 105.4 (2010): 946-956.

21. Palermo TM., et al. “Randomized Controlled Trial of an Inter-
net-Delivered Family Cognitive-Behavioral Therapy Interven-
tion for Children and Adolescents with Chronic Pain”. Pain 
146.1-2 (2009): 205-213.

22. Vlieger AM., et al. “Long-Term Follow-Up of Gut-Directed Hyp-
notherapy vs. Standard Care in Children with Functional Ab-
dominal Pain or Irritable Bowel Syndrome”. American Journal 
of Gastroenterology 107.4 (2012): 627-631.

23. Korterink JJ., et al. “Yoga Therapy for Abdominal Pain-Related 
Functional Gastrointestinal Disorders in Children: A Random-
ized Controlled Trial”. Journal of Pediatric Gastroenterology and 
Nutrition 63.5 (2016): 481-487.

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

Citation: Rajeev Gupta. “Functional Gastrointestinal Disorders in Children". Acta Scientific Gastrointestinal Disorders 3.9 (2020): 30-35.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371005/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371005/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371005/
https://www.researchgate.net/publication/264389028_Serotonin_Tryptophan_Metabolism_and_the_Brain-Gut-_Microbiome_Axis
https://www.researchgate.net/publication/264389028_Serotonin_Tryptophan_Metabolism_and_the_Brain-Gut-_Microbiome_Axis
https://www.researchgate.net/publication/264389028_Serotonin_Tryptophan_Metabolism_and_the_Brain-Gut-_Microbiome_Axis
https://pubmed.ncbi.nlm.nih.gov/17188617/
https://pubmed.ncbi.nlm.nih.gov/17188617/
https://pubmed.ncbi.nlm.nih.gov/17188617/
https://pubmed.ncbi.nlm.nih.gov/17188617/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2982.2009.01303.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2982.2009.01303.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2982.2009.01303.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2830707/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2830707/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2830707/
https://pubmed.ncbi.nlm.nih.gov/29497992/
https://pubmed.ncbi.nlm.nih.gov/29497992/
https://pubmed.ncbi.nlm.nih.gov/29497992/
https://pubmed.ncbi.nlm.nih.gov/23545709/
https://pubmed.ncbi.nlm.nih.gov/23545709/
https://pubmed.ncbi.nlm.nih.gov/23545709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547554/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547554/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547554/
https://pediatrics.aappublications.org/content/early/2010/11/15/peds.2010-0467/tab-article-info?versioned=true
https://pediatrics.aappublications.org/content/early/2010/11/15/peds.2010-0467/tab-article-info?versioned=true
https://pediatrics.aappublications.org/content/early/2010/11/15/peds.2010-0467/tab-article-info?versioned=true
https://pubmed.ncbi.nlm.nih.gov/21669318/
https://pubmed.ncbi.nlm.nih.gov/21669318/
https://pubmed.ncbi.nlm.nih.gov/21669318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551212/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551212/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551212/
https://pubmed.ncbi.nlm.nih.gov/20216531/
https://pubmed.ncbi.nlm.nih.gov/20216531/
https://pubmed.ncbi.nlm.nih.gov/20216531/
https://pubmed.ncbi.nlm.nih.gov/20216531/
https://pubmed.ncbi.nlm.nih.gov/19695776/
https://pubmed.ncbi.nlm.nih.gov/19695776/
https://pubmed.ncbi.nlm.nih.gov/19695776/
https://pubmed.ncbi.nlm.nih.gov/19695776/
https://pubmed.ncbi.nlm.nih.gov/22310221/
https://pubmed.ncbi.nlm.nih.gov/22310221/
https://pubmed.ncbi.nlm.nih.gov/22310221/
https://pubmed.ncbi.nlm.nih.gov/22310221/
https://pubmed.ncbi.nlm.nih.gov/27050045/
https://pubmed.ncbi.nlm.nih.gov/27050045/
https://pubmed.ncbi.nlm.nih.gov/27050045/
https://pubmed.ncbi.nlm.nih.gov/27050045/
https://www.actascientific.com
https://www.actascientific.com/submission.php
mailto:editor%40actascientific.com?subject=

