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Dental erosion is the irreversible loss of tooth structure due to chemical and mechanical
processes, resulting from both intrinsic and extrinsic factors. Several systemic diseases
have been reported to contribute to dental erosion. This review summarizes the impact of
several systemic diseases on dental erosion development. A literature search was conducted
on 21 diseases: eating disorders, depression, gastroesophageal reflux disease, cerebral
palsy, asthma, diabetes mellitus, renal failure, cardiovascular diseases, Sjogren’s syndrome,
celiac disease, inflammatory bowel disease, liver disease, iron deficiency anemia,
rheumatoid arthritis, thyroid and parathyroid disorders, systemic lupus erythematosus,
obstructive sleep apnea, Parkinson’s disease, cystic fibrosis, and rickets. The findings
indicate that several systemic diseases may promote dental erosion through various
mechanisms, such as direct exposure to gastric acids, use of acidic medication, reduced
salivary flow, and enamel defects. Dental practitioners should recognize systemic
conditions that predispose patients to dental erosion in order to facilitate timely referrals
and minimize further tooth damage.
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1. Introduction

consumption and frequent intake of acidic drinks by

Dental erosion is considered a multifactorial disease
that involves interaction between chemical, mechanical
and behavioral factors for occurrence. It occurs in two
stages; in the first stage (chemical), tooth
demineralization occurs due to acid dissolution, which
weakens the tooth structure. In the second stage
(mechanical), the weakened tooth structures are lost due
to intraoral friction, eventually leading to alterations in
tooth shape (1). Behavioral factors, including immediate
tooth brushing after acid exposure can increase tooth
structure loss, because the softened tooth surface is more
vulnerable to mechanical removal (2).

Dental erosion is caused by two etiologies: intrinsic
(resulting from a disorder within the body) and extrinsic
(arising from external factors). Extrinsic dental erosion
is associated with behavioral factors, such as the high
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children and adults (3) and people who follow a
vegetarian diet that primarily consists of vegetables and
acidic fruits (4). Intrinsic dental erosion refers to erosion
caused by acids produced within the body. It can result
from the regurgitation of gastric hydrochloric acid, as
occurs in patients with gastrointestinal disorders (5) or
during vomiting episodes associated with eating
disorders (6).

Another contributing factor is dry mouth
(xerostomia), because reduced salivary flow impairs
saliva’s buffering capacity. This reduction in buffering
ability decreases the saliva's effectiveness in
maintaining a normal oral pH, thereby exposing dental
tissues to prolonged acid attacks (7). Consequently,
systemic diseases or the medications used in their
management that alter salivary flow rates may facilitate
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the development and progression of dental erosion (8).
This article focuses on the role of systemic diseases in
the development of dental erosion and aims to
summarize their association.

2. Materials and Methods

This paper provides an overview of the existing
literature. A literature search was conducted across
PubMed and Google Scholar. Two main sets of
keywords were used in the literature search: the first was
“dental erosion” and the second consisted of “the name
of a selected systemic disease”. The following systemic
diseases were searched: Eating disorders, Bulimia

nervosa, Anorexia nervosa, Depression,
Gastroesophageal reflux disease, Cerebral palsy,
Asthma, Diabetes mellitus, Renal/kidney failure,

Cardiovascular diseases, Hypertension, heart diseases,
Sjogren’s syndrome, Celiac Disease, Inflammatory
bowel disease, Crohn's disease, ulcerative colitis, liver
disease, iron deficiency anemia, Rheumatoid arthritis,
thyroid disease, Hyperthyroidism, Hypothyroidism,
Hashimoto’s thyroiditis, Graves’ disease,
hypoparathyroidism, hyperparathyroidism, Parkinson’s
disease, Systemic lupus erythematosus, Obstructive
sleep apnea, Cystic fibrosis and Rickets.

The search included all publications up to May 2025.
Eligible studies comprised original research articles,
reviews, and case reports, published in English.
Exclusion criteria were animal studies, studies without
full-text availability, and publications in languages other
than English. Titles and abstracts were independently
reviewed by two reviewers. The search specifically
focused on two primary aspects: the prevalence of dental
erosion in patients with specific systemic diseases, and
the mechanisms by which these diseases contribute to
the development of dental erosion.

3. Review of Current Literature
3.1 Eating disorders (Bulimia nervosa and Anorexia
nervosa)

Bulimia nervosa is an eating disorder characterized
by eating a large amount of food followed by self-
induced vomiting and usually the patient is normal or
overweight, while anorexia nervosa is characterized by
eating a reduced amount of food with excessive
exercises to lose weight and the patient is always
underweight (9). Among the common dental
complications in those patients are parotid enlargement,

- 225 -

xerostomia, dental caries, periodontal diseases and
dental erosion (10). Dental erosion is the most prevalent
oral health problem among patients with eating
disorders (11). Eating disorder patients are 8.5 times
more likely to develop dental erosion compared to
healthy individuals (12). Dental erosion prevalence was
reported as 26.7% in anorexia nervosa and 54.4% in
bulimia nervosa. (13). Dental erosion is directly
associated with exposure to gastric acids resulting from
forceful self-induced vomiting and is typically localized
to the palatal surfaces of the upper anterior teeth and the
occlusal surfaces of the lower molars (14).

Additional factors influencing the severity of dental
erosion include immediate tooth brushing following
vomiting, which may exacerbate enamel loss (15). In
contrast, water consumption prior to vomiting and oral
rinsing afterward may help reduce acid contact and
prevent further progression of dental erosion (14).
Additionally, medications used in the management of
these conditions, such as antidepressants, tranquilizers,
and neuroleptics, may reduce salivary flow and thereby
exacerbate dental erosion (16).

3.2 Depression

According to the World Health Organization,
depression is a serious mental health condition that
affects approximately 5.7% of adults worldwide (17).
Individuals with depression often exhibit poor oral
hygiene, increased consumption of alcohol and tobacco
(18), a higher risk of gastroesophageal reflux disease
(19), and use antidepressant medications, which may
lead to hyposalivation (20,21). Collectively, these
factors have been postulated to contribute to the
development of dental erosion (18,21,22). However, a
systematic review focused specifically on depression
and dental erosion (23) reported no significant
association between the two.

3.3 Gastroesophageal reflux disease
Gastroesophageal reflux disease (GERD) is defined
as the involuntary movement of gastric acid from its
normal place in the stomach into esophageal, larynx,
oral cavity and lungs. This condition can occur due to
obesity, pregnancy, caffeine, alcohol consumption,
spicy food, gastric distention and smoking (24). GERD
completely differs from vomiting although they appear
to be similar in term; reflexes are heterogeneous masses
of undigested food particles with some gastric enzyme,
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like pepsin and trypsin, and it’s a passive process which
means little or no force carried out by a person, unlike
vomiting (25). The association between Dental erosion
and GERD is well known in literature (26).

The mean prevalence of dental erosion among
patients with GERD is approximately 48.8%, with a
markedly higher frequency reported in children
compared with adults (27). The most affected surfaces
are palatal surfaces of maxillary teeth and the lingual
surface of mandibular teeth (28). The development of
dental erosion in patients with GERD is associated with
the regurgitation of gastric acid, which has a pH of 1.2.
However, erosive potential varies and depends on
several secondary factors, including the composition
and pH of the gastric contents, the frequency of
regurgitation and duration of acid exposure in the
mouth, salivary flow rate and buffering capacity, as well
as toothbrushing practices following regurgitation (29).

3.4 Cerebral Palsy

Cerebral palsy is a group of motor muscle disorders
caused by abnormal brain development or damage,
affecting the person's ability to control his/her muscles
(30). Although there is no direct relationship between
cerebral palsy and dental erosion, cerebral palsy can
affect the muscles of the jaw, cheeks, lips, tongue,
palate, and pharynx, thereby impairing eating, drinking,
and swallowing (31). Consequently, GERD is a
common and well-recognized condition in individuals
with cerebral palsy, particularly in children, with a high
prevalence of 66% (32). The coexistence of GERD may,
in turn, contribute to an increased frequency of dental
erosion in patients with cerebral palsy (33,34).

3.5 Asthma

The reported association between dental erosion and
asthma is inconsistent. One study found no association
between dental erosion and asthma in children (35),
whereas another study has reported that children with
asthma may be at an increased risk of dental erosion.
(36), either due to the acidity of asthma medications or
xerostomia induced by these medications (37).
Additionally, asthmatic patients often experience
symptoms of GERD, which contribute intrinsic acid to
the oral environment (38). Conversely, dental erosion is
more common in GERD individuals who have
respiratory symptoms compared to those with no
respiratory symptoms (39).
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3.6 Diabetes Mellitus

Diabetes mellitus is a chronic endocrinal disorder
characterized by inability to use or produce insulin from
beta cells in the pancreas. Uncontrolled diabetes leads to
many oral complications, like periodontitis, xerostomia,
halitosis and candidiasis (40). Dental erosion has been
reported in diabetic patients with a prevalence of 64.8%
(41).

The relationship between diabetes mellitus and
dental erosion may be associated with salivary
alterations observed in affected patients, such as
xerostomia, which is a recognized oral complication of
diabetes (40). Additionally, elevated salivary glucose
concentrations have been shown to increase the risk of
dental erosion (42). Dental erosion may also be related
to vomiting episodes experienced by patients with
diabetic gastroparesis (43). Furthermore, type-1 diabetes
mellitus has been found to negatively affect enamel and
dentin  microhardness, thereby increasing tooth
susceptibility to acid-induced demineralization (44).

3.7 Renal Failure

The most common oral findings in renal failure
patients are xerostomia, alteration in salivary PH,
periodontal diseases, uremic stomatitis and pale mucosa
(45). An increased risk for dental erosion has been
reported in patients undergoing dialysis therapy and was
suggested to be related to regurgitation, xerostomia, and
medication side effects (46). However, a study by
Imirzalioglu et al. reported no significant relationship
between dental erosion and renal failure (47).

3.8 Cardiovascular Diseases

The relationship between cardiovascular diseases
and dental erosion is primarily associated with the side
effects of medications, particularly reduced salivary
flow (48) and the acidic nature of certain drugs,
especially aspirin (49). A study demonstrated a high
prevalence of dental erosion affecting the posterior teeth
of children who consumed aspirin in chewable tablet
form, which was associated with the direct contact of the
medication with the occlusal surfaces of the teeth (49).

3.9 Sjogren Syndrome

It is a chronic autoimmune condition that affects
elderly people, where T cells attack salivary and
lacrimal glands, resulting in dry mouth and dry eyes
(50). The resulting xerostomia reduces the protective
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functions of saliva, including buffering capacity, oral
clearance, and remineralization, thereby increasing the
susceptibility of teeth to acids (51). Patients with
Sjogren’s syndrome also have an increased risk of
developing GERD, which may further contribute to the
development of dental erosion (52).

3.10 Celiac Disease

Celiac disease is a chronic immune-mediated
condition affecting the small intestine that is triggered
by gluten consumption in genetically susceptible
individuals. Several oral manifestations have been
reported, including delayed eruption, enamel
hypoplasia, molar-incisor hypomineralization, dental
caries and periodontitis (53).

Most enamel defects associated with celiac disease
occur during the period of enamel formation (54).
Regarding post developmental defects, enamel wear is
commonly seen in patients with celiac disease (55).
This wear is believed to result from a combination of
attrition, abrasion, and erosion and may be associated
with factors, such as bruxism, sleep disorders,
malocclusion, and psychological factors (55,56).
However, dental erosion as an isolated condition in
association with celiac disease has not been reported in
the literature.

3.11 Inflammatory Bowel Disease

Inflammatory bowel disease (IBD) comprises a
group of recurrent, chronic inflammatory disorders of
multifactorial etiology that affect the gastrointestinal
tract, primarily including Crohn’s disease and ulcerative
colitis (57). Only one study has investigated dental
erosion in children with IBD, reporting no significant
association between the condition and dental erosion.
Interestingly, children in the control group demonstrated
a higher prevalence of dental erosion, which was
attributed to greater consumption of acidic foods
compared with patients with IBD, who may be more
attentive to dietary choices (58).

Other studies have reported that IBD may adversely
affect salivary function, leading to reduced salivary
flow, which has been suggested to increase the risk of
dental erosion (59,60). However, a direct association
between these salivary alterations in IBD patients and
dental erosion has not been specifically investigated in
literature.
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3.12 Rheumatoid Arthritis

Rheumatoid arthritis (RA) is a systemic
autoimmune, inflammatory disorder that primarily
affects the joints, leading to functional impairments.
Oral manifestations in patients with RA include
periodontal disease, poor oral hygiene, and xerostomia
(61). No relevant studies directly examining the
association between RA and dental erosion were
identified, with the exception of one study conducted in
children with juvenile rheumatoid arthritis. The study
reported a higher prevalence of dental erosion in
children who used chewable aspirin tablets compared
with those who swallowed the tablets (62). Although
xerostomia is one of the most common oral
manifestations of RA (63) and may contribute to an
increased risk of dental erosion, no studies have
specifically investigated this potential association.

3.13 Parkinson’s Disease

Parkinson’s disease is a degenerative neurological
condition associated with a variety of motor and non-
motor symptoms, including tremors of the extremities,
jaw, tongue, and facial muscles; dysphagia; difficulty
initiating voluntary and involuntary movements; as well
as depression and dementia (64). In addition,
gastroesophageal reflux has been reported to be highly
prevalent among patients with Parkinson’s disease (65).

Motor symptoms can negatively impact oral health
by reducing the ability to perform routine oral hygiene,
decreasing chewing efficiency, difficulty swallowing

and limited mouth opening (66). Patients also
experience facial muscle rigidity, pain, and
temporomandibular ~ disorders,  which  restrict

mandibular movements and promote food retention
(67). Dental erosion is frequently observed in these
patients (68), often resulting from acid reflux due to
dysphagia and retained food (66,68).

The most commonly prescribed medications for
Parkinson’s disease are levodopa and anticholinergic
agents, which can cause xerostomia that may further
affect the development of dental erosion (68, 69).

3.14 Liver Diseases

Dental erosion has been reported in liver disease
patients with a prevalence of 5.7% (70), an effect that may
be associated with gastroesophageal reflux (a common
symptom in those patients) and the consequent acidic
regurgitation (71) or the chronic consumption of alcohol
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(alcohol cirrhosis) (70,72). Xerostomia is also prevalent
among patients with liver disease and may further
contribute to the development of dental erosion (73).

3.15 Iron Deficiency Anemia

Iron deficiency is one of the most prevalent
nutritional deficiencies and represents a major global
health concern, with an estimated worldwide prevalence
of 16.7%. It usually affects females and children,
particularly in developing regions (74). The effects of
iron deficiency on the mechanical properties of teeth
have been investigated primarily in animal models. The
study has demonstrated that iron deficiency leads to
reduced enamel thickness and compromised mechanical
strength, thereby increasing susceptibility to dental wear
(75).

With regard to the pharmacological management of
anemia, iron drops are commonly prescribed for
pediatric patients. The erosive potential of these
formulations has been investigated, revealing that iron
drops can lower pH, reduce enamel microhardness, and
exert erosive effects on dental tissues (76,77). These
effects are likely attributable to additional components
in the formulations, such as sucrose and acidic agents.
Acids are incorporated as buffering agents to maintain
chemical  stability, regulate  tonicity, ensure
compatibility, and enhance flavor (78). Conversely, iron
itself may exert a protective effect against enamel
dissolution, as demonstrated when tested in the form of
mouth rinses in vivo (79) or through direct immersion in
ferrous sulphate solutions in vitro (80).

3.16 Thyroid Diseases

Studies examining the association between thyroid
diseases and dental erosion are scarce in the literature.
Only one early study, published in 1973, reported that
80% of patients with hyperthyroidism in the study
sample presented with dental erosion, which was
attributed to reduced salivary flow (81).

The relationship between hypothyroidism and dental
erosion remains unclear, as no direct studies have been
identified. However, from the perspective of known risk
factors for dental erosion, hypothyroidism has been
reported to impair salivary gland function, resulting in
hyposalivation and lower salivary pH (82). Furthermore,
autoimmune thyroid disorders have been shown to
frequently coexist with Sjogren’s syndrome in clinical
practice (83).
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3.17 Parathyroid Diseases

Only one study was identified that examined
parathyroid hormone levels in patients with chronic
renal failure, given that secondary hyperparathyroidism
is a common complication in those patients. However,
the study found no significant differences in parathyroid
hormone levels between patients with chronic kidney
disease who exhibited dental erosion and those without
dental erosion. (47). No direct studies have investigated
the relationship between hypoparathyroidism and dental
erosion. However, hereditary and congenital conditions
characterized by hypoparathyroidism, such as
velocardiofacial syndrome, DiGeorge syndrome, and
autoimmune polyendocrinopathy candidiasis
ectodermal dystrophy (APECED), have been associated
with the presence of dental hypomineralization and
hypoplasia (84).

These enamel defects are believed to be less resistant
to acid attacks and more susceptible to dental erosion
(85). Moreover, a study on APECED patients revealed a
high prevalence of dental erosion among the affected
individuals, however; it remained unclear whether this
finding was attributable to drugs used or to underlying
dental hypoplasia (86).

3.18 Systemic Lupus Erythematosus

Systemic  lupus erythematosus (SLE) is a
multisystem autoimmune disease associated with a wide
range of oral manifestations. Of particular relevance to
this review is xerostomia, which is frequently observed
in patients with SLE and may result either from direct
involvement of the salivary glands by the disease or
from coexisting Sjogren syndrome (87). SLE may
coexist with Sjogren syndrome, with a reported
prevalence of 17.8% (88). No clinical studies were
identified that directly investigated the association
between dental erosion and SLE, except for one case
report that described a 13-year-old island girl with SLE
who presented with severe dental erosion, which was
attributed to xerostomia and lime ingestion (89).

3.19 Obstructive Sleep Apnea

Obstructive sleep apnea syndrome (OSAS) is a sleep
associated breathing condition characterized by
transient upper airway obstruction, causing recurrent
episodes of apnea (90). Duran-Cantolla et al. reported a
high frequency of tooth wear in patients with OSAS
(91). The observed tooth wear was attributed to attrition
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associated with sleep bruxism (91, 92), dental erosion
resulting from acid exposure due to the coexistence of
GERD in these patients (93), or a combination of both
factors (94,95).

3.20 Cystic Fibrosis

A study conducted in Turkey found no statistically
significant differences in dental erosion between
children with cystic fibrosis and healthy controls (96).
However, factors, such as GERD and the use of inhaled
medications in these patients, may influence the
development of dental erosion (97,98).

3.21 Rickets

Vitamin D deficiency in infancy, whether from
malnutrition or genetic conditions, causes rickets.
Rickets affects both bone and enamel formation,
resulting in several dental abnormalities, including
enamel  hypoplasia, enamel hypomineralization,
enlarged pulp chambers, and shortened roots (99). Teeth
with developmental enamel defects are less resistant to
acid attacks; consequently, they are more susceptible to
demineralization and dental erosion (85). Further studies
are needed on the relation between rickets and dental
erosion.

4. Conclusions

Awareness of the wide range of systemic diseases
associated with dental erosion enables dentists to make
appropriate referrals to medical specialists and prevent

References

Shellis RP, Featherstone JD, Lussi A. Understanding
the chemistry of dental erosion. Monogr Oral Sci.
2014:25:163-179.

Addy M, Hunter ML. Can tooth brushing damage your
health? Effects on oral and dental tissues. Int Dent J.
2003;53:177-186.

Johansson AK, Lingstrom P, Imfeld T, Birkhed D.
Influence of drinking method on tooth-surface pH in
relation to dental erosion. Eur J Oral Sci. 2004;112:484-
489.

Smits KP, Listl S, Jevdjevic M. Vegetarian diet and its
possible influence on dental health: A systematic
literature review. Community Dent Oral Epidemiol.
2020;48:7-13.

Barron RP, Carmichael RP, Marcon MA, Sandor GK.

- 229 -

further dental tissue loss. Systemic diseases may

contribute to the development of dental erosion through

several mechanisms, including:

1. Direct exposure of teeth to intrinsic acids resulting

from regurgitation or vomiting.

2. Reduced salivary flow (xerostomia), either as a side
effect of medications, such as anticholinergics,
antidepressants, and antihypertensives, or due to
direct damage of the salivary glands by the disease.

. The use of acidic medications, including iron drops
and chewable aspirin.

. The coexistence of gastroesophageal reflux disease
with other systemic diseases.

. Developmental enamel defects that weaken tooth
structure.

While there is substantial research on conditions,
such as eating disorders and GERD, evidence is limited
for other diseases, such as IBD, cardiovascular diseases,
thyroid diseases, celiac disease, parathyroid diseases,
systemic lupus erythematosus, and rickets. Further
studies are needed to clarify the relationship between
these systemic conditions and dental erosion.

Conflict of Interests
The authors have no conflict of interests.

Funding Information

This research received no specific grant from any
funding agency in the public, commercial, or not-for-
profit sectors.

Dental erosion in gastroesophageal reflux disease. J
Can Dent Assoc. 2003;69:84-89.

Paryag A, Rafeek R. Dental erosion and medical
conditions an overview of aetiology, diagnosis and
management. West Indian Med J. 2015;63:499.
Buzalaf MA, Hannas AR, Kato MT. Saliva and dental
erosion. J Appl Oral Sci. 2012;20:493-502.
Yoshikawa H, Furuta K, Ueno M, Egawa M, Yoshino
A, et al. Oral symptoms including dental erosion in
gastroesophageal reflux disease are associated with
decreased salivary flow volume and swallowing
function. J Gastroenterol. 2012;47:412-420.

Winkler LA, Christiansen E, Lichtenstein MB, Hansen
NB, Bilenberg N, et al. Quality of life in eating
disorders: A meta-analysis.  Psychiatry  Res.
2014;219:1-9.

10. Little JW. Eating disorders: Dental implications. Oral



Waheed SA, Jassim TR

Jordan Journal of Dentistry, Volume 3, No. 3, 2026

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Surg Oral Med Oral Pathol Oral Radiol Endod.
2002;93:138-143.

Gidlund U, Hasselblad T, Larsson-Gran P, von
Hausswolff-Juhlin Y, Dahll6f G. Oral health
experience of individuals with eating disorders. J Eat
Disord. 2024;12:158.

Johansson AK, Norring C, Unell L, Johansson A.
Eating disorders and oral health: A matched case-
control study. Eur J Oral Sci. 2012;120:61-68.
Nijakowski K, Jankowski J, Gruszczynski D, Surdacka
A. Eating disorders and dental erosion: A systematic
review. J Clin Med. 2023;12:6161.

Otsu M, Hamura A, Ishikawa Y, Karibe H, Ichijyo T,
et al. Factors affecting the dental erosion severity of
patients with eating disorders. Biopsychosoc Med.
2014;8:25.

Hamasha AA, Zawaideh FI, Al-Hadithy RT. Risk
indicators associated with dental erosion among
Jordanian school children aged 12-14 years. Int J
Paediatr Dent. 2014;24:56-68.

Montecchi PP, Custureri V, Polimeni A, Cordaro M,
Costa L, et al. Oral manifestations in a group of young
patients with anorexia nervosa. Eat Weight Disord.
2003;8:164-167.

World Health Organization. Depressive disorder
(depression) World Health Organization. Geneva,
Switzerland. 2025.

Ahmed KE. The psychology of tooth wear. Spec Care
Dentist. 2013;33:28-34.

Chen G, Xie J, Ye J, Kuang X, Liao W, et al.
Depression promotes gastroesophageal reflux disease:
New evidence based on Mendelian randomization. The
Turk J Gastroenterol. 2023;34:457.

Lalloo R, Kisely S, Amarasinghe H, Perera R, Johnson
N. Oral health of patients on psychotropic medications:
A study of outpatients in Queensland. Australas
Psychiatry. 2013;21:338-342.

Kisely S, Quek LH, Pais J, Lalloo R, Johnson NW, et
al. Advanced dental disease in people with severe
mental illness: Systematic review and meta-analysis. Br
J Psychiatry. 2011;199:187-193.

Kisely S. No mental health without oral health. Can J
Psychiatry. 2016;61:277-282.

Kisely S, Sawyer E, Siskind D, Lalloo R. The oral
health of people with anxiety and depressive disorders:
A systematic review and meta-analysis. J Affect
Disord. 2016;200:119-132.

Vakil N, Van Zanten SV, Kabhrilas P, Dent J, Jones R,

- 230 -

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Global consensus group: The Montreal definition and
classification of gastroesophageal reflux disease: A
global evidence-based consensus. Am J Gastroenterol.
2006;101:1900-1920.

Bloom S, McCartney S, Langmead L, Banks M. The
modern investigation and management of gastro-
oesophageal reflux disease (GORD). Clin Med (Lond).
2009;9:600-604.

Barron RP, Carmichael RP, Marcon MA, Sandor GK.
Dental erosion in gastroesophageal reflux disease. J
Can Dent Assoc. 2003;69:84-89.

Picos A, Badea ME, Dumitrascu DL. Dental erosion in
gastro-esophageal reflux disease. A systematic review.
Clujul Med. 2018;91:387.

Picos AM, Chisnoiu AM, Lasserre JF, Spinei A,
Chisnoiu MR, et al. Dental erosion: Literature update.
HVM Bioflux. 2013;5:135-141.

Ranjitkar S, Smales RJ, Kaidonis JA. Oral
manifestations of gastroesophageal reflux disease. J
Gastroenterol Hepatol. 2012;27:21-27.

Oskoui M, Coutinho F, Dykeman J, Jetté N, Pringsheim
T. An update on the prevalence of cerebral palsy: A
systematic review and meta-analysis. Dev Med Child
Neurol. 2013;55:509-519.

Waterman ET, Koltai PJ, Downey JC, Cacace AT.
Swallowing disorders in a population of children with
cerebral palsy. Int J Pediatr Otorhinolaryngol.
1992;24:63-71.

Asgarshirazi M, Farokhzadeh-Soltani M, Keihanidost
Z, Shariat M. Evaluation of feeding disorders including
gastro-esophageal ~ reflux ~ and  oropharyngeal
dysfunction in children with cerebral palsy. J Family
Reprod Health. 2017;11:197.

Su JM, Tsamtsouris A, Laskou M. Gastroesophageal
reflux in children with cerebral palsy and its
relationship to erosion of primary and permanent teeth.
J Mass Dent Soc. 2003;52:20-24.

Guare RO, Ferreira MC, Leite MF, Rodrigues JA, Lussi
A, et al. Dental erosion and salivary flow rate in
cerebral palsy individuals with gastroesophageal
reflux. J Oral Pathol Med. 2012;41:367-371.

Dugmore CR, Rock WP. Asthma and tooth erosion. Is
there an association?. Int J Paediatr Dent. 2003;13:417-
424,

Shaw L, Dlaigan YH, Smith A. Childhood asthma and
dental erosion. ASDC J Dent Child. 2000;67:102-106.
Gani F, Caminati M, Bellavia F, Baroso A, Faccioni P,
et al. Oral health in asthmatic patients: A review:



Waheed SA, Jassim TR

Jordan Journal of Dentistry, Volume 3, No. 3, 2026

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Asthma and its therapy may impact oral health. Clin
Mol Allergy. 2020;18:22.

Parsons JP, Mastronarde JG. Gastroesophageal reflux
disease and asthma. Curr Opin Pulm Med. 2010;16:60-
63.

Wang GR, Zhang H, Wang ZG, Jiang GS, Guo CH.
Relationship between dental erosion and respiratory
symptoms in patients with gastro-oesophageal reflux
disease. J Dent. 2010;38:892-898.

Indurkar MS, Maurya AS, Indurkar S. Oral
manifestations of diabetes. Clin Diabetes. 2016; 34:54-
57.

Srisilapanan P, Jindarat M, Roseman J. The prevalence
and severity of tooth wear in type-2 diabetic patients.
Int J Dent. 2018;2018:3608158.

Goodson JM, Hartman ML, Shi P, Hasturk H, Yaskell
T, et al. The salivary microbiome is altered in the
presence of a high salivary glucose concentration. PloS
One. 2017;12:0170437.

Nieto V, VanDuine S, Peltz K, Rulli D. Oral health
statuses of individuals diagnosed with gastroparesis
cross-section study. Int J Dent Hyg. 2024;22:991-997.
Saghiri MA, Sheibani N, Kawai T, Nath D, Dadvand S,
et al. Diabetes negatively affects tooth enamel and
dentine microhardness: An in-vivo study. Arch Oral
Biol. 2022;139:105434.

Silva DF, Oliveira IC, de Assis Medeiros S, Baeder
FM, de Albuquerque AC, et al. Oral health challenges
in patients with chronic kidney disease: A
comprehensive clinical assessment. Saudi Dent J.
2024,36:364-367.

Klassen JT, Krasko BM. The dental health status of
dialysis patients. J Can Dent Assoc. 2002;68:34-38.
Imirzalioglu P, Onay EO, Agca E, Ogus E. Dental
erosion in chronic renal failure. Clin Oral Investig.
2007;11:175-180.

Arbutina R, Trtic N, Jankovi¢ O, Mirjani¢ V,
Veselinovi¢ V. Clinical manifestation and incidence of
dental patients
antihypertensive therapy. Contemporary Materials;
2019:93-99

Abdelaziz BS, Aziz AMA, lbrahim GG, Mohammed
HM. Erosive effect of aspirin on primary teeth enamel
in children with heart disease: An in vivo study. Al-
Azhar J Dent Sci. 2017;20:389-394.

Argyropoulou OD, Valentini E, Ferro F, Leone MC.

enamel  erosion in under

One year in review 2018: Sjogren’s syndrome. Clin
Exp Rheumatol. 2018;36:14-26.

-231-

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Young W, Khan F, Brandt R, Savage N, Razek AA, et
al. Syndromes with salivary dysfunction predispose to
tooth wear: Case reports of congenital dysfunction of
major salivary glands, Prader-Willi, congenital rubella,
and Sjogren’s syndromes. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2001;92:38-48.

Chang CS, Liao CH, Muo CH, Kao CH. Increased risk
of concurrent gastroesophageal reflux disease among
patients with Sjogren's syndrome: A nationwide
population-based study. Eur J Intern Med. 2016;31:73-
78.

Krzywicka B, Herman K, Kowalczyk-Zajac M, Pytrus
T. Celiac disease and its impact on the oral health
status: Review of the literature. Adv Clin Exp Med.
2014;23:675-681.

Inchingolo AD, Dipalma G, Viapiano F, Netti A,
Ferrara I, et al. Celiac disease-related enamel defects:
A systematic review. J Clin Med. 2024;13:1382.
Amato M, Zingone F, Caggiano M, lovino P, Bucci C,
et al. Tooth wear is frequent in adult patients with celiac
disease. Nutrients. 2017;9:132.

Wieser H, Amato M, Caggiano M, Ciacci C. Dental
manifestations and celiac disease: An overview. J Clin
Med. 2023;12:2801.

Baumgart DC, Carding SR.
disease: Cause and immunobiology.
2007;369:1627-1640.

Haznedaroglu E, Polat E. Dental caries, dental erosion
and periodontal disease in children with inflammatory

Inflammatory bowel
Lancet.

bowel disease. International Journal of Medical
Sciences. 2023;20:682.
Elahi M, Telkabadi M, Samadi V, Vakili H.

Association of oral manifestations with ulcerative
colitis. Gastroenterol Hepatol Bed Bench. 2012;5:155.
Sbeit W, Kadah A, Mahamid M, Karayanni H, Mari A,
et al. Oral manifestations of inflammatory bowel
disease: The neglected piece of the puzzle. Eur J
Gastroenterol Hepatol. 2020;32:1422-1431.
Silvestre-Rangil J, Bagan L, Silvestre FJ, Bagan JV.
Oral manifestations of rheumatoid arthritis. A cross-
sectional study of 73 patients. Clin Oral Investig.
2016;20:2575-2580.

Grace EG, Sarlani E, Kaplan S. Tooth erosion caused
by chewing aspirin. J Am Dent Assoc. 2004;135:911-
914.

Nagler RM, Salameh F, Reznick AZ, Livshits V, Nahir
AM. Salivary gland involvement in rheumatoid arthritis
and its relationship to induced oxidative stress.



Waheed SA, Jassim TR

Jordan Journal of Dentistry, Volume 3, No. 3, 2026

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Rheumatology. 2003;42:1234-1241.

Jankovic J. Parkinson’s disease: Clinical features and
diagnosis. J  Neurol  Neurosurg  Psychiatry.
2008;79:368-376.

Maeda T, Nagata K, Satoh Y, Yamazaki T, Takano D.
High prevalence of gastroesophageal reflux disease in
Parkinson’s disease: A questionnaire-based study.
Parkinsons Dis. 2013;2013:742128.

Bollero P, Franco R, Cecchetti F, Miranda M,
Barlattani Jr A, et al. Oral health and implant therapy in
Parkinson’s disease patients. Oral Implantol (Rome).
2017;10:105.

Bakke M, Larsen SL, Lautrup C, Karlsborg M.
Orofacial function and oral health in patients with
Parkinson’s disease. Eur J Oral Sci. 2011;119:27-32.
Auffret M, Meuric V, Boyer E, Bonnaure-Mallet M,
Vérin M. Oral health disorders in Parkinson’s disease:
More than meets J Parkinson’s Dis.
2021;11:1507-1535.

Barbe AG, Heinzler A, Derman SH, Hellmich M,
Timmermann L, et al. Hyposalivation and xerostomia
among Parkinson's disease patients and their impact on
quality of life. Oral Dis. 2017;23:464-470.
Helenius-Hietala J, Meurman JH, Hockerstedt K,
Lindqgvist C, Isoniemi H. Effect of the aetiology and
severity of liver disease on oral health and dental
treatment prior to transplantation. Transpl Int.
2012;25:158-165.

Aberg F, Helenius-Hietala J. Oral health and liver
disease: Bidirectional associations: A narrative review.
Dent J (Basel). 2022;10:16.

Duki¢ W, Dobrijevi¢ TT, Katunari¢ M, Milardovi¢ S,
Segovi¢ S. Erosive lesions in patients with alcoholism.
J Am Dent Assoc. 2010;141:1452-1458.

Aguiar I, Lins-Kusterer L, Parani R, Bastos J, Carvalho
FM. Quality of life, workability, and oral health among
patients with chronic liver diseases. Med Oral Patol
Oral Cir Bucal. 2019;24:e392.

Lee S, Son Y, Hwang J, Kim MS, Il Shin J, et al.
Global, regional and national burden of dietary iron
deficiency from 1990 to 2021: A global burden of
disease study. Nature Medicine. 2025:1-21.

Shen J, Zhu S, Kong Y, Li X, Chen M, et al. Effect of
iron deficiency and supplementation on tooth structure
and properties. Wear. 2025;30:205817.

Santos FG, Pereira AM, Farias IA, Passos TA, Oliveira
AF. Erosive effect of long-term liquid oral pediatric
medicines on permanent tooth enamel. Pesqui Bras

the eye.

-232 -

77.

78.

79.

80

81.

82.

83.

84.

85.

86.

87.

88.

Odontopediatria Clin Integr. 2025;25:€230119.

Pasdar N, Alaghehmand H, Mottaghi F, Tavassoli M.
Experimental study of iron and multivitamin drops on
enamel microhardness of primary tooth. J Int Soc Prev
Community Dent. 2015;5:518-524.

Maguire A, Bagir W, Nunn JH. Are sugar-free
medicines more erosive than sugar-containing
medicines? An in vitro study of paediatric medicines
with prolonged oral clearance used regularly and long-
term by children. Int J Paediatr Dent 2007;17:231-238.
Sales-Peres SH, Pessan JP, Buzalaf MA. Effect of an
iron mouthrinse on enamel and dentine erosion
subjected or not to abrasion: An in situ/ex vivo study.
Arch Oral Biol. 2007;52:128-132.

.Alves KM, Franco KS, Sassaki KT, Buzalaf MA,

Delbem AC. Effect of iron on enamel demineralization

and remineralization in vitro. Arch Oral Biol.
2011;56:1192-1198.
Xhonga FA, van Herle A. The influence of

hyperthyroidism on dental erosions. Oral Surg Oral
Med Oral Pathol. 1973;36:349-357.

Muralidharan D, Fareed N, Pradeep PV, Margabandhu
S, Ramalingam K, et al. Qualitative and quantitative
changes in saliva among patients with thyroid
dysfunction prior to and following the treatment of the
dysfunction. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2013;115:617-623.

Baldini C, Ferro F, Mosca M, Fallahi P, Antonelli A.
The association of Sjogren syndrome and autoimmune
thyroid disorders. Front Endocrinol. 2018;9:121.

Seow WK. Developmental defects of enamel and
dentine: Challenges for basic science research and
clinical management. Aust Dent J. 2014;59:143-154.
Kazoullis S, Seow WK, Holcombe T, Newman B, Ford
D. Common dental conditions associated with dental
erosion in schoolchildren in Australia. Pediatr Dent.
2007;29:33-39.

McGovern E, Fleming P, Costigan C, Dominguez M,
Coleman DC, et al. Oral health in autoimmune
polyendocrinopathy candidiasis ectodermal dystrophy
(APECED). Eur Arch Paediatr Dent. 2008;9:236-244.
Benli M, Batool F, Stutz C, Petit C, Jung S, et al.
Orofacial manifestations and dental management of
systemic lupus erythematosus: A review. Oral Dis.
2021;27:151-167.

Yao Q, Altman RD, Wang X. Systemic lupus
erythematosus with Sjogren syndrome compared to
systemic lupus erythematosus alone: A meta-analysis.



Waheed SA, Jassim TR

Jordan Journal of Dentistry, Volume 3, No. 3, 2026

89.

90.

91.

92.

93.

94.

J Clin Rheumatol. 2012;18:28-32.

Fegan D, Glennon MJ. SLE and dental erosion: A lethal
cocktail. Tropical Doctor. 2014;44:122-123.

Abbasi A, Gupta SS, Sabharwal N, Meghrajani V,
Sharma S, et al. Comprehensive review of obstructive
sleep apnea. Sleep Sci. 2021;14:142.

Duran-Cantolla J, Alkhraisat MH, Martinez-Null C,
Aguirre JJ, Guinea ER, et al. Frequency of obstructive
sleep apnea syndrome in dental patients with tooth
wear. J Clin Sleep Med. 2015;11:445-450.

Wetselaar P, Manfredini D, Ahlberg J, Johansson A,
Aarab G, et al. Associations between tooth wear and
dental sleep disorders: A narrative overview. J Oral
Rehabil. 2019;46:765-775.

Huynh NT, Emami E, Helman JI, Chervin RD.
Interactions between sleep disorders and oral diseases.
Oral Dis. 2014;20:236-245.

Miyawaki S, Tanimoto Y, Araki Y, Katayama A, Fujii
A, et al. Association between nocturnal bruxism and
gastroesophageal reflux. Sleep. 2003;26:888-892.

- 233 -

95.

96.

97.

98.

99.

Thomas DC, Colonna A, Manfredini D. Obstructive
sleep apnea, sleep bruxism and gastroesophageal
reflux: Mutually interacting conditions? A literature
review. Aust Dent J. 2024;69:538-544.

Peker S, Kargul BE, Tanboga I, Tunali-Akbay TU,
Yarat AY, et al. Oral health and related factors in a
group of children with cystic fibrosis in Istanbul,
Turkey. Niger J Clin Pract. 2015;18:56-60.
Molina-Garcia A, Castellanos-Cosano L, Machuca-
Portillo G, Posada-de la Paz M. Impact of rare diseases
on oral health. Med Oral Patol Oral Cir Bucal.
2016;21:e587.

Bongiovanni A, Manti S, Parisi GF, Papale M, Mulé E,
et al. Focus on gastroesophageal reflux disease in
patients with cystic fibrosis. World J Gastroenterol.
2020;26:6322.

Reynolds L, Dave M, Tattar R, Barry S. Inherited
dental anomalies-Part 1: Enamel defects. Faculty
Dental Journal. 2024;15:98-106.



