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The frequency of dental caries in adult patients with 
gastroesophageal reflux disease
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Introduction. The aim of the study was to evaluate the frequency of dental caries in adults patients with gastroesophageal reflux disease. 
Material and method. A cross-sectional study was performed between November 2013 and October 2014. All subjects who agreed to 
participate to the study were asked to complete a questionnaire regarding personal information, oral hygiene and dental evaluation. The indi-
viduals with complete false teeth (superior and inferior removable prosthetic devices) were excluded from the study. The study included 134 
people divided in two groups, based on upper gastrointestinal endoscopy: a group with gastroesophageal reflux disease (71), and a control 
group (63). Dental evaluation was performed by a dentist blind to the diagnosis of the subjects. Dental caries were evaluated by applying the 
decayed, missing, and filled teeth index (DMFT index). The statistical significance was defined as p<0.05. Results. From 71 subjects included 
in GERD group, 33 (46.48%) were males and 38 females (53.52%) with a mean age of 44.99±11.19 (42, 59.15% from urban area and 29, 
40.85%, from rural area). In the control group we included 28 (44.44%) males and 35 (55.56%) females (mean age 43.84±9.48) and 29 
(46.03%) subjects were from urban area and 34 (53.97%) from rural area. DMFT index in GERD group was 19.49±4.28 and in control group 
18.16±4.54 (p<0.05). Conclusions. The present study showed that there is no difference between GERD and control group, regarding the 
frequency of dental caries. 
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Introduction
Gastroesophageal reflux is a physiological process, which 
consists in an effortless retrograde movement of the gastric 
contents to the esophagus (1). The gastroesophageal reflux 
disease (GERD) is a common chronic disease (2,3), with a 
high prevalence (4) and an increasing incidence (5). GERD 
occurs when the amount of gastric reflux into the esopha-
gus is above the normal range, causing various symptoms, 
which can involve esophageal mucosal injury (esophagi-
tis) (5,6). Regurgitation, pyrosis (heartburn), which can 
be reported in the presence or absence of regurgitation, 
retrosternal pain, dysphagia, sour taste and odynophagia, 
are considered typical manifestation of GERD (7, 8). Oral 
manifestations that may occur in patients with gastroe-
sophageal reflux disease include periodic hypersalivation, 
xerostomia (dry mouth syndrome), burning sensation, hal-
itosis, and dental erosions. A certain pattern of erosion was 
observed in patients affected by this disease: they appeared 
more frequently on the occlusal surfaces of posterior man-
dibular teeth and lingual surfaces of the anterior maxillary 
teeth (10).

Dental caries are represented by tooth hard tissue dem-
ineralization and destruction, caused by bacteria and acid. 
During a day, the enamel demineralizes and remineralizes 
many times. When this balance is disrupted and deminer-
alization exceeds remineralization, the caries progress. In 
our country, dental caries occur frequently from an early 

age. The pathogenesis implies both internal and external 
factors. 

Dental caries can have serious and long term complica-
tions, which is why they have to be treated properly, but 
most important they should be prevented.

The aim of the study was to evaluate the frequency of 
dental caries, in adult patients with gastroesophageal reflux 
disease.

Material and method
A cross-sectional study was performed, conducted between 
November 2013 and October 2014. During the study pe-
riod all individuals with ages between 20 and 80 years old, 
who were hospitalized to the Gastroenterology clinic of the 
Emergency County Clinical Hospital, were evaluated. All 
subjects who agreed to participate in the study were asked 
to fill in a questionnaire regarding personal information, 
oral hygiene and dental evaluation.

Besides personal information, the questionnaire con-
tained 7 questions, 5 questions concerning oral hygiene 
(fig. 1) and 2 questions referring to dental evaluation (Fig. 
2). Regarding oral hygiene, we obtained information on 
the frequency of teeth brushing,  the oral care products 
used and how often the respondent visits a dentist.

Concerning dental evaluation, we were interested if the 
respondent complained regarding the dental status and 
dental treatments.

After filling in the questionnaire, there were excluded 
from the study the individuals with complete false teeth 
(superior and inferior removable prosthetic devices). We * Correspondence to: Dan Ştefan Sîmpălean
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included in the study 134 people divided in two groups, 
based on upper gastrointestinal endoscopy: a group with 
gastroesophageal reflux disease (n=71), and a control group 
(n=63).

Dental evaluation was performed by a dentist blind to 
the diagnosis of the subjects. Dental caries were evaluated 
by applying the decayed, missing, and filled teeth index 
(DMFT index). The diagnosis of caries was established by 
visual inspection and tactile examination.

Visual inspection was done on a clean tooth, previously 
dried with air flow and using the proper lighting. Tactile 
examination was made with a blunt dental probe. The 
blunt dental probe was used to remove plaque and food 
debris and to determine whether a pit or a fissure “clings”. 
The diagnosis of dental caries is established if there are dis-
colored areas (small white lesions on smooth surfaces) or 
light to dark brown lesion in pits or fissures and visible 
cavities and if the dental probe clings.

For data analysis there were used elements of descriptive 
and inferential statistics. Central tendency comparison was 

performed applying unpaired T test with Welch’s correc-
tion test and Mann Whitney test for unpaired data. We 
chose the significance level of 0.05. Statistical analysis was 
performed using GraphPad Prism 5 trial version.

Results
From 71 subjects included in the GERD group, 33 
(46.48%) were males and 38 females (53.52%), and in the 
control group were included 28 (44.44%) males and 35 
(55.56%) females (Figure 3).

Regarding environment, in the GERD group were 
included 42 individuals, 59.15%, from urban area and 
29, 40.85%, from rural area. In the control group, 29 
(46.03%) subjects were from urban area and 34 (53.97%) 
from rural area (Figure 4).

Average age in GERD group was 44.99±11.19 and in 
the control group the average age was 43.84±9.48, with a 
value p=0.5229 (p>0.05) (Figure 5).

Fig. 1. Questionnaire regarding oral hygiene

1. Please indicate how many times you brush your teeth:
☐ 1 time / day
☐ 2 times / day
☐ Few days a week
☐ I do not brush my teeth
2. What type of toothbrush bristles do you use?
☐ Extra soft
☐ Soft
☐ Medium
☐ Hard
3. What oral care products do you use?
☐ Toothpaste
☐ Toothpasteand mouthwash
☐ Toothpasteand dental floss
☐ Toothpaste andmouthwash and dental floss
☐ I do not use oral care products
4. How often do you use other oral care products(mouthwash or dental 
floss)?
☐ 1 time / day
☐ 2 times / day
☐ Few days a week
☐ Never
5. How often do you visit a dentist during a year?
☐ 1 time / year
☐ 2 times / year
☐ Few times 
☐ Only when I have a toothache

Fig. 3. Sex distribution in GERD and control group

Fig. 4. Environment distribution in GERD and control group

Fig. 5. Mean age in GERD and control group

Fig. 2 - Questionnaire regarding dental evaluation.

1. Regarding dental status, what are your complains?
 Sensitive teeth
  ☐ Yes   ☐ No
 Caries
  ☐ Yes   ☐ No
 Dental erosions
  ☐ Yes   ☐ No
 Bleeding while brushing
  ☐ Yes   ☐ No
2. What dental treatments did you suffer?
 Dental fillings
  ☐ Yes   ☐ No
 Dental extractions
  ☐ Yes   ☐ No
 Partial prosthetic
  ☐ Yes   ☐ No
 Total superior and inferior removable prosthetic devices
  ☐ Yes   ☐ No
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Analysis of the answers given by the respondents in the 
two groups are reflected in table I.

DMFT index in GERD group was 19.49±4.28 (me-
dian=20) and in control group 18.16±4.54 (median=18), 
and value p=0.0581 (p<0.05) (Figure 6).

Discussions
Dental caries are a serious concern in our country, part 
because there are no well-established prevention programs 
and because of the small interest of a certain category of 
individuals in the population regarding oral health. The 
individuals suffering from a systemic disease are more 
concerned about general health than oral health, without 
taking into consideration the consequences of poor oral 
health.

It is a known fact that patients diagnosed with gastroe-
sophageal reflux disease present specific oral manifesta-
tions. Some of these patients are not aware that the oral 
manifestations are consequences of gastroesophageal reflux 
disease and they do not have a proper oral hygiene or do 
not regularly visit a dentist.  

The most frequent GERD dental complication is rep-
resented by an increased number of dental erosions (11), 
which is why most of the clinical studies researched the 
occurrence and the evolution of dental erosions in gas-
troesophageal reflux. There are few studies that followed 
the occurrence of dental caries in this medical disorder. 

Therefore we considered that it is important to research if 
GERD patients are more likely to present more dental car-
ies than the healthy individuals. 

The individuals included in the two groups (GERD and 
control group), presented similar characteristics concern-
ing age, gender and environment.

Regarding oral hygiene, most of the respondents from 
both groups stated that they brush their teeth once a 

Fig. 6. DMFT index in GERD and control group

Table I. The frequency of answers on each question in GERD and control group

GERD group Control group

Please indicate how many times you brush your teeth

1 time / day 34 (47.9%) 39 (61.9%)

2 times / day 31 (43.7%) 19 (30.2%)

Few days a week 3 (4.2%) 2 (3.2%)

I do not brush my teeth 3 (4.2%) 3 (4.8%)

What type of toothbrush bristles do you use?

Extra soft 2 (2.9%) 1 (1.7%)

Soft 11 (16.2%) 13 (21.7%)

Medium 30 (44.1%) 35 (58.3%)

Hard 25 (36.8%) 11 (18.3%)

What oral care products do you use?

Toothpaste 39 (54.9%) 37 (58.7%)

Toothpaste and mouthwash 6 (8.5%) 10 (15.9%)

Toothpaste and dental floss 15 (21.1%) 9 (14.3%)

Toothpaste, mouthwash and dental floss 7 (9.9%) 4 (6.3%)

I do not use oral care products 4 (5.6%) 3 (4.8%)

How often do you use other oral care products(mouthwash or dental floss)?

1 time / day 1 20 (28.2%) 8 (12.7%)

2 times / day 2 (2.8%) 5 (7.9%)

Few days a week 6 (8.5%) 10 (15.9%)

Never 43 (60.6%) 40 (63.5%)

How often do you visit a dentist during a year?

1 time / year 13 (18.3%) 31 (49.2%)

2 times / year 14 (19.7%) 22 (34.9%)

Few times 34 (47.9%) 5 (7.9%)

Only when I have a toothache 10 (14.1%) 5 (7.9%)

Regarding dental status, what are your complains?

Sensitive teeth 32 (45.1%) 20 (31.7%)

Caries 13 (18.3%) 15 (23.8%)

Dental erosions 41 (57.7%) 9 (14.3%)

Bleeding while brushing 51 (71.8%) 28 (44.4%)
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day, using a medium bristled toothbrush and only tooth-
paste, without using additional care products (mouthwash 
or dental floss). We noticed that the respondents in the 
GERD group are more aware that they need to visit a 
dentist, 47.9% of them stated that they are consulted by a 
dentist few times a year, while the respondents from  the 
control group visit a dentist only once a year.

Regarding dental status, individuals in the GERD group 
complained more about sensitive teeth (45.1%), dental 
erosions (57.7%) and bleeding while brushing (71.8%), 
compared with the control group. These data represents 
only the health status that the individuals were aware of.

The evaluation of dental caries was performed by a dentist 
blind to the diagnosis of the subjects, using DMFT index. 
After the consultation, there was no statistical differences 
(p>0.05) noticed between DMFT index in the GERD and 
control group. The sensitive teeth and the bleeding while 
brushing could be explained by the use of medium or hard 
bristled toothbrush and no use of toothpaste for sensitive 
teeth. Similar results were obtained in a study conducted 
by Muňoz et al. (4), where it was compared CAO index in 
the control group (healthy volunteers) and GERD group 
(p>0.05). Another study (3) showed no differences in the 
prevalence of dental caries in a group with gastroesopha-
geal reflux patients and a control group. 

Patients with GERD, even if they do not present a high-
er frequency of dental caries, still need to have a specific 
and proper oral hygiene, consisting in brushing twice a 
day, using extra soft or soft bristled toothbrush, toothpaste 
for sensitive teeth, a low abrasive fluoridated toothpaste, 
mouthwash and dental floss. Further on they need to regu-
larly visit a dentist and they should not brush their teeth 
immediately after the exposure to acid; usually, approxi-
mately 60 minutes should pass until the saliva neutralizes 
the acids.

Patients diagnosed with GERD need an interdiscipli-
nary treatment, both gastroenterological and dental.

As other researchers (12), we consider that untreated 
or continuing dental erosions will increase susceptibility 
to caries in the patients diagnosed with GERD. These pa-
tients, besides a proper oral hygiene, they also need an ad-
equate dental treatment. In order to achieve a proper treat-
ment it must be established the remineralization of erosion 
areas, which begins when the oral pH increases above 5.5. 
That is why the GERD patients must avoid carbonated 
and acidic beverages. Last but not least,  these patients re-
quire fluoride treatments which offer a greater resistance to 
demineralization. 

Conclusions
The subjects included in the study were similar regarding 
age, gender and environment to assure the comparability 
of the two groups.

Although the subjects in our study presented an in-
creased number of dental erosions, there was no difference 
between GERD and control group regarding the frequency 
of dental caries, but untreated dental erosions might lead 
to dental caries or the loss of affected teeth.

Patients diagnosed with gastroesophageal reflux disease 
compared with the control group, complained more about 
sensitive teeth and bleeding while brushing, but the dental 
treatment in these patients must be an adequate one taking 
into consideration the diagnosis of GERD.
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