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Abstract

Adults with intellectual and developmental disabilities (IDD) experience a high incidence of Enamel Erosion (EE),
Gastroesophageal Reflux Disease (GERD), Oropharyngeal Dysfunction (OPD), and Chronic Lung Disease (CLD), all of which
can contribute to increased morbidity and mortality. It appears that in patients with IDD, these conditions are often interrelated,
which makes their evaluation and management more complex. Various health professionals, including gastroenterologists,
otolaryngologists, pulmonologists, dentists, and speech therapists may be involved, often in a non-collaborative and
uncoordinated manner which fails to take into account how one of these conditions may influence another. In adults with IDD,
the presence of GERD, OPD, CLD and EE may be “syndromically” related which would suggest a need for improved
collaboration between specialists traditionally focused on only one of these health conditions. We propose to designate the co-
occurrence of EE, GERD, OPD, and CLD in an individual with IDD as “Gastro-Oropharyngeal Reflux Diseae” or GORD.
Furthermore, because of the ease of diagnosis of enamel erosion, the dentist is in the position to be most likely to determine an
early diagnosis which might lead to prevention of life-threatening medical complications.

INTRODUCTION

Persons with intellectual and developmental disabilities
(IDD) are living longer now, and most currently receive
health services from generic, community-based health
systems. Nonetheless much remains to be learned regarding
the optimal evaluation and management of those health
conditions that frequently occur in this medically complex
patient population, a group that was also designated as a
medically underserved population (MUP) by the American
Medical Association in 2010 (Resolution 805-I-11).

The few studies that exist suggest that gastroesophageal
reflux disease (GERD) is probably one of multiple,
frequently-occurring health conditions experienced by
persons with intellectual and developmental disabilities (1).
Overall, in patients with IDD, the prevalence of esophagitis
secondary to gastroesophageal reflux appears to be about 50
% (1).

It should be pointed out that esophageal manifestations (2)
of gastroesophageal reflux, i.e. esophagitis, Barrett's

esophagus, and stricture are not the only clinical
manifestations of gastroesophageal reflux disease. In
addition to the esophageal manifestations of GERD, there
are also so-called “extra esophageal” (or atypical)
manifestations of GERD that extend beyond the esophagus
(3-7). This is true in the general population as well as
individuals with IDD.  Examples of atypical manifestations
of GERD encountered specifically in persons with IDD
include enamel erosion (1,8) , pulmonary manifestations
such as laryngitis , reactive airway disease/asthma, and
pulmonary fibrosis (9) , and abnormal maladaptive behavior
(10).

In general, proton pump inhibitors (PPI’s) are very effective
treatment of esophageal manifestations of GERD, but similar
efficacy of PPI’s for treatment of the extra-esophageal
manifestations of GERD are not as evident. This appears to
be true in persons with ID as well as the general population
(10,1). Treatment of the extra- esophageal manifestations of
GERD (enamel erosion, laryngo-pulmonary and behavioral)
remain problematic in large part due to the fact that these
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extra-esophageal manifestations are not specific for GERD,
and may be due to other conditions as well.

 It appears that if acidic refluxate extends beyond the
superior esophageal sphincter into the mouth or
hypopharynx, then both increased enamel erosion,
hypopharyngeal inflammation and
microaspiration/pulmonary dysfunction are more likely to
occur (especially when associated with orophyaryngeal
dysfunction). Enamel erosion can be easily diagnosed by
routine dental examination and hypopharyngeal
inflammation can be readily determined by laryngoscopy by
an ENT Specialist or fiber-optic endoscopic evaluation of
swallow (FEES) by a Speech Therapist/SLP.

Chronic/acute lung disease is probably the most serious
extra-esophageal manifestation of GERD and is a leading
cause of death in persons with medically complex
intellectual disabilities (MCID). Swallowing studies in
children with feeding difficulties, also a clinical problem
frequently observed in adults with intellectual disabilities,
have shown a high frequency of pulmonary aspiration. Weir,
et al (11), demonstrated in a series of 300 children with
swallowing disorders that 34% demonstrated pulmonary
aspiration on videofluoroscopic swallow study, which was
silent in 81%. Silent aspiration was significantly associated
with neurologic impairment and developmental delay.  In
addition, a relationship between asthma and enamel erosion
has also been demonstrated (12).

Regarding the problem of pulmonary aspiration of refluxed
material, it is important to determine the origin of the
refluxate.  Refluxate from the stomach which appears in the
lungs will be acidic (so-called laryngopharyngeal reflux or
LPR), but refluxate of swallowed food or liquid from the
upper esophagus due to esophageal dysfunction will not be
acidic (so-called esophagopharyngeal reflux). Thus
treatment of pulmonary symptoms (e.g. cough, wheezing,
etc) with proton pump inhibitors (PPIs) may work for the
former (gastric), but not for the latter (esophageal). Also,
pulmonary aspiration of saliva which is normally alkaline,
may cause pulmonary symptoms (cough, wheeze), but
would not be improved with PPI treatment. On the other
hand, PPI treatment may benefit pulmonary symptoms
caused by aspiration of refluxate from rumination (common
in severe ID) or bulimia.

Lee, et al. (13), reviewed the problem of “silent” (no
pulmonary symptoms) micro-aspiration of oropharyngeal or

gastric contents and concluded there was a strong association
between gastroesophageal reflux and idiopathic pulmonary
fibrosis. Others have noted that proximal esophageal non-
acid reflux is common in patients with idiopathic pulmonary
fibrosis, but that acid suppression therapy with PPI’s, not
surprisingly, had no effect on the symptom of cough. Thus it
appears that chronic aspiration of any foreign substance may
ultimately lead to lung damage, but clearly stomach acid is
most damaging and more likely to lead to overt symptoms
and chronic lung disease.

THE IMPORTANCE OF ENAMEL EROSION

Enamel erosion appears to be an important diagnostic sign
which predicts not only the presence of GERD, but also an
increased risk for pulmonary micro-aspiration of acid and/or
other gastric substances known to be toxic to pulmonary
tissue. Thus, in addition to being a sign or “risk factor” for
GERD, enamel erosion may also be a “risk factor” for
chronic pulmonary disease/dysfunction. This perspective is
supported by the findings of Wang et al. 2010 (14), who
demonstrated that in GERD patients, enamel erosions are
more common in those patients with pulmonary symptoms
than in GERD patients who do not have pulmonary
symptoms. In other words, GERD patients who do not have
enamel erosions are less likely to demonstrate pulmonary
symptoms than GERD patients who do have enamel erosion.
It seems apparent that pulmonary aspiration of either acidic
or non-acidic substances can lead to pulmonary symptoms.
While acid suppression therapy may not be able to suppress
reflux or aspiration, it could be argued that acid-free reflux is
less toxic to the lungs and therefore Proton pump inhibitors
(PPI’s ) should be used to minimize the destruction that
might occur from ongoing chronic aspiration of more acidic
refluxate. Thus if enamel erosion is observed in the setting
of chronic pulmonary symptoms, it might be reasonable to
continue to treat with PPI’s, even if cough continues in spite
of acid suppression.

In a double blinded, randomized, placebo-controlled study,
Wilder- Smith et al. (15) demonstrated efficacy of
esomeprazole (Nexium) on the treatment of enamel erosions
in a series of patients with GERD-related enamel erosion.
The authors measured optical reflectivity (OR) using optical
coherence tomography (OCT) before and after a three-week
course of 40 mg per day esomeprazole (a proton pump
inhibitor) in 30 patients versus controls. Optical reflectivity
is a measure of enamel demineralization; the higher the OR
the worse the demineralization/erosion. The esomeprazole
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group (compared with the placebo control group)
demonstrated significantly lower OR, which indicated that
acid blockade may be useful in counteracting progression of
GERD-related enamel erosion and lowering risk for reflux -
related pulmonary damage in some patients.

If PPI treatment of enamel erosion were shown to be
effective, this would indicate less Oral Acidity (OA) and a
reduced risk of pulmonary damage should oral contents be
aspirated.

THE IMPORTANCE OF OROPHARYNGEAL
DYSFUNCTION

Micro-aspiration into the lungs would be even more likely to
occur if any type of reflux were associated with
oropharyngeal dysfunction (dysphagia) or any difficulty
swallowing (11). Thus refluxate from the stomach could
appear in the mouth first and then move from the mouth to
the airway, or could flow from the upper esophagus directly
into the laryngopharynx and lungs. Fiber-optic Endoscopic
Evaluation of Swallowing Study (FEES) could provide
evidence for this possibility even in the absence of enamel
erosion

CAUSES OF ENAMEL EROSION OTHER THAN
ACID REFLUX

Finally, it should be emphasized that demineralization can
also be caused by a variety of acidic foods and liquid
substances as well as environmental exposures.  In addition,
other factors to consider are the salivary pH and flow rate
(i.e. the buffering capacity of saliva). In persons with
medically complex intellectual and developmental
disabilities anti-cholinergic psychotropic medication is
frequently used and this can reduce salivary flow leading to
a dry mouth and more acidic saliva .Thus patients with
medically complex intellectual and developmental
disabilities (MCID) may have multiple conditions that
contribute to high oral acidity and an increased risk for
enamel erosion and lung damage from reflux aspiration that
should be considered in addition to GERD related enamel
erosion.

SUMMARY AND CONCLUSIONS

Dangerous levels of oral acidity (OA) coupled with
oropharyngeal dysfunction (OPD) increases the risk for
micro-aspiration of acidic oral fluid into the airways which
may increase risk for pulmonary fibrosis. This may be a
common scenario in aging adults with medically complex
intellectual disabilities. Evaluation of the salivary pH for

level of acidity, examination of the teeth for enamel erosion,
and fiber-optic endoscopic evaluation of swallowing study
(FEES) may be good objective screening procedures for the
existence of a dangerous OA-OPD combination. If oral
acidity and oropharyngeal dysfunction appear to be present,
their etiologies need to be determined. First, the excessive
use of carbonated beverages and/or acidic fruit juices needs
to be ruled out. Secondly, drugs that affect salivary gland
and oropharyngeal function need to be reconsidered.
Neuroleptic (antipsychotic) and other drugs are well known
to cause oropharyngeal dysfunction as well as impairment of
normal alkaline saliva production which causes dry mouth
and increased oral acidity. These drugs are frequently used
in adults with medically complex intellectual disabilities to
control behavior. Alternative drugs and/or behavioral
programs can often be as effective and should probably be
tried in the setting of combined oral acidity and
oropharyngeal dysfunction.

At the very least a psychiatrist experienced in managing
behavior problems in adults with medically complex
intellectual and developmental disabilities should be
consulted regarding the risk-benefit ratio of the continued
use of neuroleptic drugs in an individual with medically
complex IDD who has enamel erosion from oral acidity and
evidence of oropharyngeal dysfunction and chronic lung
disease. In addition to the psychiatrist, a pulmonologist will
be needed to evaluate pulmonary function, a
gastroenterologist to evaluate for gastroesophageal reflux
disease (GERD), and an otolaryngologist to evaluate for
laryngopharyngeal reflux (LPR).

In conclusion, enamel erosion is a common finding in adults
with medically complex intellectual disabilities which
significantly indicates: 1) a dangerous level of oral acidity
(OA), 2) increased likelihood of gastroesophageal reflux
disease and, 3) increased risk for pulmonary fibrosis.  

When OA is considered in combination with oropharyngeal
dysfunction (which is also common in adults with medically
complex intellectual disabilities) pulmonary micro-
aspiration of acidic fluid is more likely to occur, and, with
time, may subsequently lead to pulmonary fibrosis and
chronic pulmonary dysfunction.  In order to effectively
evaluate and manage these problems, collaboration of
numerous health professionals who do not normally interact
is needed. However if health systems can be developed to
comprehensively address these problems, better health
outcomes and an improved quality of life will be more likely
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to occur for persons with medically complex intellectual and
developmental disabilities.

ACKNOWLEDGEMENT AND COMPETING
INTEREST STATEMENT:

This report was the sole work of the authors and there were
no competing interests. The authors received no funding for
this project.

References

1. Bohmer C., Klinkenberg-Knol E., Niezen-EE Boer M.,
Meuwissen S. Gastroesophageal reflux in intellectually
disabled individuals: how often, how serious, how
manageable? American Journal of Gastroenterology 2000;
95, 1868-72.
2. Lacy B., Weiser K., Chertoff J., Fass R., Pandolfino J.,
Richter J., Rothstein R., Spangler C., Vaezi M. The
diagnosis of gastroesophageal reflux disease, American
Journal of Medicine 2010; 123, 583-92.
3. Heidelbaugh J., Gill A., Van Harrison R., Nostrant T.
Atypical presentations of gastroesophageal reflux disease,
American Family Physician 2008 78, 483-88.
4. Hogan W. Spectrum of supraesophageal complications of
gastroesophageal reflux disease, American Journal of
Medicine 1997;103 (5A), 77S-83S.
5. Hogan W., Shaker R. Supraesophageal complications of
gastroesophageal reflux, Disease-A-Month 2000; 46,
193-232.
6. Metz D., Childs M., Ruiz C., Weinstein G. Pilot study of
the oral omeprazole test for reflux laryngitis,
Otolaryngology-Head and Neck Surgery 1997; 116, 41-6.
7. Wong R., Hanson D., Waring P., Shaw G. ENT

manifestations of gastroesophageal reflux, American Journal
of Gastroenterology 2000; 95 (8 Supplement):S15-22.
8. Rada R. Enamel erosion due to GERD in patients with
developmental disabilities: case theory, Special Care
Dentistry 2014; 34, 7-11.
9. Rogers B. Long-term morbidity and management
strategies of tracheal aspiration in adults with severe
developmental disabilities, American Journal on Mental
Retardation 1994; 98, 490-8.
10. Bohmer C, Klinkenberg-Knol E, Niezen-EE Boer R,
Meuwissen S. The prevalence of gastroesophageal reflux
disease based on nonspecific symptoms in institutionalized,
intellectually disabled individuals, European Journal of
Gastroenterology 1997; 9, 187-90.
11. Weir K., McMahon S., Taylor S., Chang A.
Oropharyngeal aspiration and silent aspiration in children,
CHEST 2011; 140, 589-97.
12. Al-Dlaigan Y., Shaw L., Smith A. Is there a relationship
between asthma and enamel erosion? A case control study,
International Journal of Pediatric Dentistry 2002; 12,
189-200.
13. Lee J., Collard H., Raghu G., Sweet M., Hays S.,
Campos G., Golden J., King T. Does chronic
microaspiration cause idiopathic pulmonary fibrosis?
American Journal of Medicine 2010; 123, 304-11.
14. Wang G., Zhang H., Wang Z., Jiang G., Guo C.
Relationship between enamel erosion and respiratory
symptoms in patients with gastro-esophageal reflux disease,
Journal of Dentistry 2010; 38, 892-8.
15. Wilder-Smith C., Wilder-Smith P., Kawakami-Wong H.,
Voronets J., Osann K., Lussi A. Quantification of enamel
erosions in patients with GERD using optical coherence
tomography before and after double-blind, randomized
treatment with esomeprazole or placebo, American Journal
of Gastroenterology 2009; 104, 2788-95.



The Significance Of Enamel Erosion As An Indication Of “Gastro-Oropharyngeal Reflux Disease” (GORD)
In Adults With Intellectual And Developmental Disabilities (IDD)

5 of 5

Author Information

Henry Hood, DMD
Lee Specialty Clinic; University of Louisville: School of Dentistry
Louisville, KY USA

Philip May, MD
Lee Specialty Clinic; University of Louisville: School of Medicine
Louisville, KY USA


