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ABSTRACT Objective: Gagging is a crucial problem that is fre-
quently experienced during dental treatments and affects the success
of the treatment. The aim of this study was to determine the frequency
of gagging in children and search the impact of dental fear on gagging.
Material and Methods: In this study, 417 volunteer patients aged 6-
14 years who had previous dental experience and applied to our clinic
for treatment were included. In order to assess fear prior to examination,
patients were requested to fill a form including the Children’s Fear Sur-
vey Schedule-Dental Subscale. Then, an experienced dentist recorded
the extent of gagging pursuant to the Classification of Gagging Prob-
lem index through the examination made to trigger points using the
dental mirror. In the statistical evaluation, Mann-Whitney U, Kruskal-
Wallis, and chi-square tests were used and the results for p<0.05 were
considered statistically significant. Results: It was found that 29.5%
of the participants experienced gagging. Regarding gagging, there was
a significant difference between genders in favor of men, while a neg-
ative correlation was found between age groups. Gag reflex was ob-
served in 15.7% of the patients with low dental fear, 60.2% of the
patients with moderate dental fear, and 72.5% of patients with high den-
tal fear (p<0.05). Conclusion: The prevalence of gagging in pediatric
dentistry is high. It is seen that the level of dental fear of patients with
severe and moderate gagging is higher than patients with mild and nor-
mal gagging.
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OZET Amac: Ogiirme, dis tedavileri sirasinda siklikla karsilagilan ve
tedavinin basarisini etkileyen 6nemli bir sorundur. Bu ¢aligmanin
amaci, ¢ocuklarda 6gtirme sikligmi belirlemek ve dis korkusunun 6giir-
meye etkisini arastirmaktir. Gere¢ ve Yontemler: Klinigimize tedavi
icin bagvuran ve daha once dis hekimligi deneyimi olan 6-14 yaslar
arasinda 417 hasta bu caligmaya dahil edildi. Hastalardan muayene 6n-
cesi dental korkuyu degerlendirmek i¢in “Cocuk Korku Degerlendirme
Skalasi-Dental Alt Olcegi’ni igeren bir form doldurmalari istendi. Daha
sonra, deneyimli bir dis hekimi tarafindan agiz i¢i aynasi kullanilarak
triger noktalara yapilan muayene ile “Ogiirme Problem Indeksi Sinif-
landirmasi™na gére dgiirme derecesi kaydedildi. Istatistiksel degerlen-
dirmede Mann-Whitney U, Kruskal-Wallis ve ki-kare testleri
kullanilarak, p<0,05 i¢in sonuglar istatistiksel olarak anlamli kabul
edildi. Bulgular: Calismaya katilan ¢ocuklarin muayene sonuglari de-
gerlendirildiginde, %29,5’inde 6giirme goriildii. Ogiirme sonuglarinda,
erkeklerde cinsiyetler arasinda anlamli farklilik bulunurken, yas grup-
lar1 arasinda negatif korelasyon bulundu. Diisiik dental korkuya sahip
olanlarin %15,7’sinde, orta derecede dental korkuya sahip olanlarin
%060,2’sinde, yiiksek derecede dental korkuya sahip hastalarin ise
%72,5’inde 6giirme refleksi bulgular1 goriildii (p<0,05). Sonu¢: Cocuk
dis hekimliginde 6giirme prevalans: yiiksektir. Siddetli ve orta dere-
cede dglirmesi olan hastalarin dental korku diizeyinin hafif ve normal
ogiirmesi olan hastalara gére daha yiiksek oldugu goriilmektedir.

Anahtar Kelimeler: Ogiirme; prevalans; dental kaygi

Gag reflex is a natural defense mechanism that
prevents the passage of unwanted objects to the aspi-
ratory system (trachea, larynx, and oropharyngeal air-
way).! Intraoral areas, posterior pharyngeal wall,
palatoglossal and palatopharyngeal folds, palate,

uvula and root of tongue known as “trigger zones” in
the formation of the reflex.” With the stimulation of
these points, the transmission of the cranial nerves
(notably, the pharyngeal nerve) to the medulla ob-
longata with sensory neurons causes irregular and
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spasmodic motor impulses that create the gag reflex.’
The proximity of the medulla oblongata and vaso-
motor-cardiac centers causes the gag reflex to be ac-
companied by increased salivation, increased heart
rate, and sweating.>* In addition, the thought of a bad
experience can trigger the gag reflex due to neural
network connections between the reflex center and
the cerebral cortex.’

Patient cooperation is essential for diagnostic
procedures and successful dental treatment in den-
tistry. Dental treatment of patients with mild gag re-
flex is completed by taking a series of preventive
measures. In patients with severe gag reflex, placing
intraoral films in the mouth and taking impressions,
which are the basic steps required for diagnosis and
treatment, may not be attained.®® In some cases, even
the contact of the examination instruments with the
oral mucosa cannot be tolerated. Therefore, patients
often delay their routine dental treatments and visit
the dentist only in case of an emergency. According
to one study, the reason for avoidance in approxi-
mately 20% of adults who avoid dental treatment is
gagging.” Due to the difficulties experienced in tooth
brushing, these patients having poor oral hygiene fre-
quently experience tooth and gum diseases. Gagging
during dental treatment was reported to be associated
with poor oral hygiene in adults, while no relation-
ship between gagging and brushing frequency, or be-
tween gagging and whether the child brushes their
teeth alone was reported in a study involving chil-
dren.”1°

There are studies in the literature discussing the
treatment options of patients with gag reflex. In order
to control this reflex during treatment procedures, be-
havioral techniques such as positioning, distraction,
and relaxation are recommended. Topical anesthesia
and local anesthetic medications are also frequently
used in treatment protocols. Pharmacological tech-
niques such as sedation and general anesthesia are
recommended as a last resort when anti-gag reflex
techniques fail.”!' However, in recent years, due to
the ease of application in pediatric dentistry, com-
plementary medicine applications such as acupres-
sure or biostimulant laser acupuncture have been used
to inhibit the gag reflex at certain points of the
body.%!?
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Although there are studies on the treatment of
gagging in dental treatments, there are limited stud-
ies investigating the relationship between the gagging
and dental fear. Although many dentists working in
pediatric patients in Tiirkiye detect gag reflex, its
prevalence has not been investigated in the Turkish
population. The aim of this study was to investigate
the prevalence of gag reflex and its relationship with
dental fear in pediatric dentistry.

I MATERIAL AND METHODS

Approval for the present study was obtained from the
Ethics Committee of Gazi University (decision date
and number: July 26, 2019/08, research number:
2019-236). In addition, this study was conducted in
accordance with the principles of the Declaration of
Helsinki. Patients aged 6-14 years, with dental expe-
rience and who agreed to participate in the study were
included in the study, while disabled/mentally re-
tarded patients, patients using regular medication due
to systemic disease, and patients receiving psychiatric
treatment were excluded from the study.

The study has 2 main phases: anamnesis and
clinical examination. In the anamnesis phase, after
obtaining informed consent from the patients who
met the inclusion criteria, they were asked to fill out
the form containing the Children’s Fear Survey
Schedule-Dental Subscale (CFSS-DS).!? Total score
of the CFSS-DS ranges from 15 to 75, where 15-31
points indicate a low level, 32-38 points indicate a
moderate level, and 39 and above indicate a high
level of dental fear.

In the clinical examination section, the exami-
nation of the patient with an intraoral mirror and pe-
riodontal probe in the supine position of no more than
30° was completed. The degree of the gag reflex was
noted by the dentist according to the gagging occur-
ring at the intraoral trigger points in the Classifica-
tion of Gagging Problem (CGP) index (Figure 1).
According to the index, G1 indicates normal gagging
but not desensitized, G2 indicates mild gagging, G3
indicates moderate gagging, G4 indicates severe gag-
ging, and G5 indicates very severe gagging. In the
study, G3 and above in the gag reflex index was ac-
cepted as having a gag reflex.
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Classification of Gagging Problem Index

NO
1) Momentary insertion of dental mirror e ———) G 5
l YES
. : . NO
2) Examination of anterior teeth (Dental mirror was used) - G4

l YES

3) Examination of molar region (Dental mirror was used) & G3

l YES

NO
4)Basic periodontal examination (Probe was used) =——) G 2

lYES

G1

FIGURE 1: Classification of Gagging Problem Index.”

The study was performed in 417 participants
presented to our pediatric dentistry clinic. Age, gen-
der, dental fear score, and degree of gag reflex were
recorded by the dentist.

STATISTICAL ANALYSIS

Data analysis was performed with the SPSS 20.0
(SPSS Inc., Chicago, IL, USA) program. For numer-
ical variables, the Mann-Whitney U test was used for
pairwise group comparisons, and the Kruskal-Wallis
test was used for comparisons of more than 2 groups.
The comparison of the qualitative variables was made
with the chi-square test. The linear relationship be-
tween numerical variables was examined with Spear-
man’s rho coefficient. Data were evaluated at 95%
confidence interval.

I RESULTS

Gag reflex was not detected in 294 (70.5%) of 417
patients during intraoral examination, and gag reflex
was observed in 123 (29.5%) patients, varying in
severity from 1 to 3 (Table 1). The patients’ age
ranged from 6 to 14 year, and the average age was
9.8 years. Gagging reflex was observed in 40.3% of
the 6-8 age group, 29.5% of the 9-11 age group, and
16.1% of the 12-14 age group. There was a signifi-
cant correlation between age group and reflex
(p=0.000) (Table 2). However, a statistically signifi-
cant difference was found between boys and girls in
terms of gag reflex rates (p=0.002). The gag reflex
was detected in 38.2% of the boys and 20.5% of the
girls (Table 2).

613

When the relationship between dental fear and
gag reflex level was examined, gag reflex was ob-
served in 15.7% of the patients with low dental fear,
60.2% of the patients with moderate dental fear, and
72.5% of the patients with high dental fear. Table 2
also shows that as the severity of the gag reflex in-
creased, the CFSS-DS values also increased.

According to the results of the one-way analysis
of variance, in which the change of the dental fear
score according to the reflex level was examined, a
statistically significant difference was found between
fear scores and gag reflex groups (p<0.05). Accord-
ing to the analysis, the fear level of those with a se-
vere and very severe gag reflex was significantly
higher than the fear level of those with a normal,
mild, and moderate reflex. The fear level of those
with a moderate gag reflex was significantly higher
than those with a mild gag reflex, and the fear level
of those with a mild gag reflex was significantly
higher than those with a normal gag reflex (Table 3).

I DISCUSSION

People with a high gag reflex may experience more
difficulty with dental treatments.'* It has been re-
ported in the literature that patients avoid dental treat-
ment.'>!¢ Correct diagnosis and treatment may be
difficult in children with a high gag reflex, since pro-
cedures such as radiological examinations and max-
illary impression cannot be completed. In addition,
difficulties in maxillary impression taking may pre-
vent them from receiving orthodontic treatment or
wearing removable (prosthetic) appliances.®!? In ad-
dition, dentists develop procedures to help ensure that
treatment goes smoothly, as gagging will result in
continued discontinuation of the pediatric age group
who are less cooperative during dental treatment.

TABLE 1: Distribution of gag reflex severity.

Gag reflex severity n %

G1 (normal gagging) 161 38.6
G2 (mild gagging) 133 319
G3 (moderate gagging) 110 26.4
G4 (severe gagging) 1 2.6
G5 (very severe gagging) 2 05
Total 417 100
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TABLE 2: Descriptive statistics of gag reflex values according to age, gender, and severity of dental anxiety.
Gag reflex severity
G1 G2 G3 G4 G5 Total p value
6-8 n 43 40 49 5 2 139
% 30.9 288 353 36 14 100
Age 9-11 n 53 64 45 4 0 166 =0.000*
% 31.9 38.6 2741 24 0 100
12-14 n 65 29 16 2 0 112
% 58 259 143 1.8 0 100
Male n 70 61 72 7 2 212
Gender % 33 28.8 34 3.3 0.9 100 =0.002*
Female n 91 72 38 4 0 205
% 444 35.1 18.5 2 0 100
Low n 149 103 46 1 0 299
% 49.8 344 15.4 0.3 0 100
Dental fear Moderate n 10 21 43 4 0 78 =0.000*
% 12.8 26.9 55.1 5.1 0 100
High n 2 9 21 6 2 40
% 5 225 52.5 15 5 100
Total n 161 133 110 11 2 417
% 38.6 319 264 2.6 0.5 100
*p<0.05
TABLE 3: Descriptive statistics of dental fear scores by gag reflex severity.
Gag reflex severity n Median SD F p value
G1 (normal gagging) 161 22 5.7
G2 (mild gagging) 133 26.4 7
G3 (moderate gagging) 110 33.3 74
G4 (severe gagging) 1 423 10.3 65.588 0.000*
G5 (very severe gagging) 2 485 49
Total 417 271 8.6

*p<0.05 F: One-way analysis of variance; SD: Standard deviation.

For example, patients identified to be risky in terms
of gag reflex may be encouraged to breathe through
the nose and move their feet up and down during den-
tal impressions.!” Therefore, being able to determine
in advance which children are at higher risk for gag-
ging will provide insight into the measures to be
taken by the dentist.

There are various methods used to detect gagging
findings. Van Linden van den Heuvell et al. presented
the Gagging Problem Assessment (GPA) describing
the patient’s experiences associated with gagging.'®
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The questionnaire evaluates the patient and the den-
tist separately, and Akarslan and Erten developed the
Turkish version of the 9-item shortened patient ver-
sion (GPA-pa SF) and reported it as a reliable and
valid tool in Turkish.!* In the study conducted by Kat-
souda et al. in 2021, a strong relationship was found
between gagging and intraoral radiographic exami-
nation and/or intraoral photographing using the den-
tist version (GPA-de-c/SF).!° They reported that it is
a reliable tool in detecting gag reflex. In addition, it
did not find a significant relationship between gag-
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ging during tooth brushing and dental procedures.
Therefore, they recommended that dentists not rely
on this information when estimating the likelihood of
gagging during dental procedures, but instead con-
sider routinely applying “GPA-de-c/SF” in all chil-
dren. However, since this study has not yet been
published while we were conducting data collection
of our study, we used the CGP index in our study.
Moreover, in the anamnesis section, we used the
CFSS-DS. The CFSS-DS is a scale that has been
translated into many languages and is reported to
have high validity and consistency.?®?' This scale,
whose reliability and validity has been validated in
Turkish children, has been used in many studies in
Tirkiye and successful results have been re-
ported.?>**

Although the gag reflex can occur in all age
groups, prevalence studies are limited to the adult
population. It was reported in an adult study that
8.2% of the patients developed gag reflex during den-
tal treatment, compared to 49% in another study.'>!’
In 2016, Katsouda et al. linked differences in gagging
prevalence to differences in sampling and/or differ-
ences in how gagging is assessed using self-report
questionnaires and/or more objective methods.?
While they found the prevalence of gagging in chil-
dren as 6% in 2016, they found it as 28.47% in
2018.1%25 The authors attributed the prevalence dif-
ferences between studies to the evaluation of the first
study in a school setting and the last study in a den-
tal setting (i.e., where the child associates with den-
tal treatment). According to their study in 2021, 21%
of the children showed gagging during radiographic
examination and 20% during intraoral photographic
examination.'® These findings emphasized how com-
mon gagging can be in the pediatric age group re-
ceiving routine dental treatment. Different age ranges
included in the study and differences in study design
may be effective factors in the variation of study re-
sults. Performing similar studies on large population
groups with appropriate calibration of studies will in-
crease the reliability of prevalence results.

In a study, it was found that gag reflex may be
less common in older adults, while another study
showed that patients with a gag reflex were older than
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those who did not.>*?” According to the limited num-
ber of studies examining the gag reflex in children,
the gag reflex has been found to be higher in the
younger age group.'*? Elbay et al. investigated the
effect of low level laser therapy on reducing the gag
reflex in children, they found that gender was not re-
lated to the gag reflex, but there was a tendency for
the gag reflex to improve along with age in the con-
trol group.® Our study results are also consistent with
the literature.

The literature shows contradicting results re-
garding gender as a factor in the gag reflex. While
some studies have reported that adult females are
more prone to gagging than males, some others have
found higher gagging in adult males than in fe-
males.”!7?® Some researchers have not observed gen-
der differences in the gag reflex.!”?* When the gender
differences in the pediatric age group were evaluated,
one study reported both higher anxiety and higher
gagging in females.” In the study of Katsouda et al.
in 2018, males were reported to experience more gag-
ging than females in the pediatric age group, which is
in line with our study findings.*

Patients who experience gagging during dental
treatments may develop a tendency to gag during
their future dental experience as a result of the gag-
ging experience being accompanied by dental stimuli
(dentist, dental instruments).>'> Therefore, as a result
of gagging during dental treatment, the fear of the
dentist and dental treatment may develop in the pe-
diatric patient. In addition, gagging occurring during
treatment may result in the dentist being unable to
complete this treatment. This may result in a child
with a high probability of gagging at the dentist
through operant conditioning.’® The literature find-
ings on this subject associate more severe gagging
with higher fear in adults.'>'??° However, there are
only a few studies examining the relationship be-
tween dental fear and gagging in the pediatric popu-
lation. While Katsouda et al. did not find a significant
relationship between dental fear and gagging levels in
their study in 2016, they reported a significant rela-
tionship in 2018 and 2021.!%%3% According to the
study conducted in 2018, there was no significant dif-
ference between the pediatric age group evaluated in



Ayse Hanim KARADEMIR GOCEROGLU et al.

Turkiye Klinikleri J Dental Sci. 2022;28(3):611-7

a university pediatric dental clinic and those in a pri-
vate pediatric practice in terms of gagging, indicat-
ing that the change of venue did not have an effect
on gagging reflex.*

One of the limitations of the study was that it
may be more appropriate to use more than one scale
for the evaluation of dental fear. Using both subjec-
tive evaluation (self-report) and objective evaluation
tools to assess the gag reflex would result in more
grounded results. Due to the limited research on the
subject in the pediatric population, more detailed
studies on large population groups are required.

I CONCLUSION

In accordance with the findings of this study, the
prevalence of gag reflex is high in the pediatric age
group. However, it is found that the gag reflex is
more common in younger age groups. For pediatric
dentists, the early detection of the gag reflex using
short and applicable assessment tools before dental
treatments may be beneficial for treatment control.
According to the results of the study, considering that
dental fear may also play a role among the factors af-
fecting the gag reflex, controlling dental fear before

dental treatment procedures in children will be bene-
ficial in preventing the gag reflex.
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