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ABSTRACT

Statement of the Problem: Management of gag reflex is a challenging process during
many dental treatments. Various studies have been carried out to evaluate different pharma-
cological and non-pharmacological techniques to control gagging.

Purpose: The aim of this study is to review the available evidence on methods proposed for
managing the gag reflex.

Materials and Method: This systematic review adheres to the preferred reporting items for
systematic review and meta-analysis (PRISMA) guidelines. A comprehensive search was
conducted in English and Persian based on articles published from 2015 to 2022 (February)
in PubMed, Scopus, Science Direct, Web of Science, Google Scholar, ISC and SID. All
studies were first screened based on their title and abstract. The quality assessment of arti-
cles was carried out by two independent authors. Then, risk of bias evaluation was conduct-
ed according to Cochrane parameters.

Results: In total, 1704 studies were identified via search. After reviewing title and abstract,
16 studies found eligible based on inclusion and exclusion criteria. Following quality and
risk of bias assessment, 9 studies included in the systematic review.

Conclusion: Based on the finding of this review, distraction techniques, nitrous oxide, and
low-level laser therapy were found effective in management of gag reflex. The dentist
should consider gag reflex management based on the type of dental treatment, gag severity,
patient's age, and available capabilities.
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Introduction

people, the severe form is only experienced in a few.

The Gag reflex is an innate response of human body that
protects the respiratory and gastrointestinal systems
against external stimuli [1]. Stimulation of sensory re-
ceptors in the posterior area of the mouth and orophar-
ynx causes signals across the cranial nerves 5, 9, and 10,
triggering a reflex. Often, the response manifests as
spasmodic muscular contractions, which are essentially
an attempt to expel an external stimulus [2]. The gag
reflex severity and the stimulus that initiates it vary sig-
nificantly across different individuals and over time [3].
Although the gag reflex is present in the majority of
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There is a statistically significant association between
gag reflex during dental treatment and feminine gender,
poor educational level, and dental anxiety [4]. It be-
comes less severe with age, especially after the age of
four, as the child's chewing, swallowing, and breathing
capacities develops [5].

Dental treatment is more difficult in people who suf-
fer from severe gag reflex. Numerous dental procedures,
including dental impression, third molar extraction, en-
dodontic therapy, and intraoral radiography of the poste-
rior teeth, might elicit the gag reflex [6]. Additionally,
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gagging might complicate some diagnostic and medical
procedures, such as endoscopy [7]. Gag reflex can be
induced by a variety of stimuli, including sonic vibra-
tion created by rotational devices, the smell, and taste of
dental materials, direct physical stimulation of the pos-
terior parts of the mouth, viewing of equipment, and in
some circumstances, even envisioning dental treatment
[6]. The neuronal connections between the gag reflex
center and the cerebral cortex explain phenomena such
as inducing gag with mental images and relieving gag
reflex by diverting the patient's attention [8].

Numerous approaches for managing the gag reflex
during dental treatment have been developed. Gag re-
flex management strategies are generally classed as
pharmacological or non-pharmacological [9]. Local
anesthetic, general anesthesia, sedatives, and herbal
medications are examples of pharmacological ap-
proaches. Non-pharmacological techniques such as be-
havioral therapy, hypnosis, acupuncture, and laser ther-
apy are also mentioned [10]. Numerous studies have
used different indexes for quantification of the severity
of gag reflex, including the gag severity index, the gag
prevention index, the gag problem assessment, and the
visual analogous scale as well as measuring the depth of
swap penetration into the soft palate [11-14].

Despite the conduction of several researches, there is
currently no reliable clinical guidance to assist dentists
in making clinical decisions in situations of gag reflex.
Most systematic reviews on this subject have been done
before 2015 including a review in the Cochrane data-
base of systematic reviews conducted in 2015, which
evaluated only one eligible study for the final review
[6]. This review has been updated in 2019, however,
still has evaluated little evidence on this subject. Several
clinical trials have done from that time and have intro-
duced new methods in their research. These trials justify
the need for new systematic reviews.

The purpose of this study was to conduct a systemat-
ic review of the available evidence, evaluating new
methods proposed for managing the gag reflex during
dental treatment so that it could be used as a clinical
guide during dental treatment.

Materials and Method
The current study adheres to the preferred reporting
items for systematic reviews and meta-analyses (PRIS-

MA) guidelines published in 2020 [15]. The study was
aimed to find the randomized clinical trials, which have
been published between 2015 till 2022(February) and
evaluated the effect of an intervention on the severity of
gag reflex during dental treatment (according to 4W
question method). At the first step, we developed a pro-
tocol for conducting the systematic review. The protocol
included databases and search strategy, screening tech-
niques, inclusion and exclusion criteria, data extraction,
and assessment techniques.

Search strategy

Articles published since 2015 to 2022 (February) were
searched in electronic databases such as PubMed, Sco-
pus, Science Direct, Web of Science, Google Scholar,
ISC, and SID. The search was undertaken in both Per-
sian and English. To avoid publication bias, an attempt
was made to evaluate papers, dissertations, and projects,
both print and non-print sources (ProQuest dissertations
and theses, Irandoc dissertations). Medical subheadings
(MeSH) were used to incorporate certain keywords,
which are prevalent in medical papers. The key words
included gag reflex, gagging, and the truncation of
[dent] and [prosth]. The words: glucose amino glycan
and genes were excluded from the search, because in
some studies the term “gag” was used as an abbrevia-
tion form of the above words.

In all, 1704 studies were included in the screening step.
Then, papers were screened based on their title and ab-
stract according to the following inclusion and exclu-
sion criteria.

The inclusion criteria were defined as randomized
clinical trials with a control group in which participants
did not have a specific systemic disease or were not
using a specific medicine that may impact the intensity
of the gag. This study made no distinction between age
groups, genders, or races, and all comparable studies
were evaluated.

The exclusion criteria were defined as non-clinical
or non-randomized research and studies in which indi-
viduals had a specific systemic disease or mental handi-
cap were excluded.

Initial screening

At this step, after deleting duplicates, titles and abstracts
of all studies were reviewed. Following initial screening
16 related studies were identified eligible from the 1704
articles. Selected records were entered into Endnote
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software (Thomson Reuters, New York, USA). Two
independent reviewers carried out initial screening. A
total of 15 out of the 16 studies listed above were jour-
nal articles, while 1 was a dissertation. Additionally, 11
articles were written in English and 5 in Persian. The
complete text of these articles was prepared for further
assessment. To obtain all of the information necessary
to evaluate the studies, the authors of some studies were
contacted via e-mail during the evaluation process.

Data extraction and quality assessment

The checklists for each research comprised information
of the eligible studies using the PICOS criteria (popula-
tion, intervention, comparison, outcome, study) [16]. To
minimize bias in the research evaluation, the 16 papers
were numbered sequentially according to their publica-
tion year. Each study's title, first author's name, and year
of publication were recorded. Moreover, the e-mail ad-
dress of the corresponding author was written in the
checklist of each article for additional information. Fol-
lowing that, two authors assessed each study inde-
pendently. If there was a disagreement over assessment,
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the third author was consulted.

The Cochran checklist was used to evaluate the risk
of bias in any qualifying article [17]. Each article was
evaluated for possible bias in case selection, randomiza-
tion, blinding, and reporting of results using Cochran's
criteria, and the risk of bias was classified into three
categories: low risk, high risk, and unclear. Finally, a
critical review of qualified articles was conducted, and
conclusions were drawn from various gag reflex man-
agement techniques. The process of searching and se-
lecting literature is illustrated in Figure 1.

Table 1 summarizes data of 16 studies in the quality
assessment stage. Out of 16 eligible articles, in eight
articles, the maxillary impression was made using algi-
nate [18-25]. Maxillary and mandibular alginate impres-
sion was taken in two studies [26-27]. The other two
studies examined the periapical radiographs of patients,
one from maxillary teeth [28] and the other from the
mandible [29]. One research examined the intensity of
gag experienced during various dental surgical proce-
dures performed under general anesthesia [30]. The type

\

Records removed by reading title and
abstract (n=1682)

R

Duplicate records removed (n=8)

\

Records removed due to quality
assessment or high risk of bias (n=7)

Figure 1: Flow diagram of search and selection of studies in the systematic review

374



Gag Reflex Management
10.30476/dentjods.2022.96360.1934

Mehdizadeh M, et al

Table 1: Demographic specifications of studies in the first screening stage

Row Author, year Age  Gender Dental treatment Intervention Included?”
M: 24% - - - Distraction technique
1 Mustafa et al. [18] 2021 25.6 E 76% Maxillary impression music N
2 Kulkarni et al. [26] 2021 512 NM Maxillary ~ and  mandibular Distraction technique v
impression Colored game
.. . . - Distraction technique
3 Dixit et al. [19] 2020 5-10 NM Maxillary impression Colored puzzle Y
o 0,
4 Jawdekar et al. [20] 2020 6-12 I';A 5%?,20 Maxillary impression Ear plug and temporal tap Y
5 Shinetal. [30] 2020 1574 NM NM e N
Propofol
M: 46% . . . .
6 Balouch et al. [21] 2020 25-56 F: 54% Maxillary impression Metoclopramide N
M: 62% VIV sedation
7 Yamamoto et al. [31] 2018  17-70 F: 38% NM Propofol and midazolam
M: 52% . . . Distraction technique
8 Debs et al. [22] 2017 5-11 F: 48% Maxillary impression Colored game Y
o 0,
9 Goel et al. [23] 2017 4-14 I';A 5‘;%/0/0 Maxillary impression Low-level laser therapy Y
M:50% Maxillary and mandibular Adding Lidocaine to
& T @l [ 277) 200 5 F:50%  impression impression material )
o 0,
11 Elbay et al. [28] 2016 6-12 :;A Sg%f Radiography from maxilla Low-level laser therapy Y
+ 500
12 Veaux et al. [29] 2016 14-42 I';A 550?, /0/0 Radiography from mandible Nitrous oxide sedation Y
13 Shadmehr et al. [32] 2016 NM NM Oral examination Tannic acid patch Y
M: 54% . . . Benzocaine topical anes-
14 Fakhrzadeh et al. [24] 2015 NM F: 46% Maxillary impression thesia N
M: 36% .
15 Rahshenas et al. [33] 2015 28 F 64% Oral examination Acupressure
16 Ebadi et al. [25] 2015 24 F: 100% Maxillary impression Acupuncture N

*: included in the systematic review? NM: not mentioned N:no Y:yes

of dental therapy was not specified in one research [31].
The remaining two studies examined the degree of gag
reflex following oral examination [32-33].

Six of the sixteen studies involved children with an
average age of fewer than 14 years [19, 21-23,26,28].
The age distribution was not given in one paper [32].
The remaining studies were conducted on adults with a
mean age of more than 20 years.

Only one research was done exclusively on females
in the preceding sixteen papers [25]. Three studies did
not mention the research population's gender makeup
[19, 26, 32]. In other studies, the target group included
both men and women.

Risk of bias assessment

Figure 2 contains an overview of the risk of bias as-
sessment. Different biases were evaluated in the present
study including:

1. Selection bias (Randomization)

Among the evaluated studies, five were recognized as
having a high probability of bias in the randomization
method [20, 25, 27, 30-31]. Only three of the sixteen

researches have mentioned their method of randomiza-
tion [19, 21, 28].

2. Selection bias (Allocation concealment)

Four of the studies had a high risk of bias in allocation
concealment [18, 20, 30-31].

3. Attrition bias

In the study by Ebadi et al. [25] on the effects of acu-
puncture on gag reflex, ten participants were excluded
due to their inability to bear impression. This is an illus-
tration of attrition bias. It may be stated that the inter-
vention's effect was overestimated positively in this
study.

4. Reporting bias

In the study by Kamran et al. [27], the gag reflex severi-
ty was measured by the gag severity index before the
intervention, whereas the index after the intervention
was declared the gag prevention index. This incident
exemplifies reporting bias. It is probable that changing
the index make the findings more significant. To evalu-
ate the intervention's effect adequately, the indices used
for comparison must be identical.
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Row  Author, year :::,E?;; ;iizz All o:;li?nﬁ:ol:)g;:ls et Attrition bias  Reporting bias  Blinding
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1 Shadmetr (32 S &) ‘ . b8
u peeerd @ © & ® S5
1 %’fihm = . G) ‘ DB
6 s X x x ® NP

. : Low risk, . : High risk, @ : Unclear, NP: not possible, SB: single blinded, DB: double blinded

Figure 2: Risk of bias assessment

5. Blinding

Blinding is not achievable in some experimental trials.
For instance, it was impossible to blind the subject and
the intervener in the research that compare the intensity
of gag caused by conventional and digital impressions
[34]. Only three of the papers included in this evaluation
were double-blinded [28, 32-33].

Results

After quality and risk of bias assessment, nine eligible
studies with low risk of bias were included in the final
review, and their results were analyzed [19, 21-23, 26,
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28-29, 32-33]. Table 2 summarizes the findings of the
studies included in this systematic review.
Non-pharmacological intervention
Mental Distraction techniques
Kulkarni et al. [26] assessed the effect of intellectual
colored game on gag reflex. They revealed that the anx-
iety level was statistically lower following the game. In
this article, no information was provided about the ran-
domization method, sample size determination, and
gender makeup of the population.

In the study of Dixit et al. [19], the effect of puzzle
game on gag reflex and anxiety level was investigated.
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Table 2: Summary of studies included in the systematic review

Sample

Row  Authors Year Objective Si
ize

Statistical Analysis Variables Main Results

Intellectual colored game is

To evaluate the effect of the o .
effective in lowering gag

Wilcoxon signed-

Kulkarni Intellectual colored game on GPI . ; :
1 et al. [26] 2021 the severity of gag reflex 50 ra\r;\}(h test, Mann FIS severity andI anxiety Iﬁvel in
and anxiety itney test test group relative to the con-
; trol group.
Dixit et al E{ﬁg%ﬁ;?:&gﬁ%g{ﬁg&eg SPSS, Chi square FIS Interactive distraction method
2 [19] " 2020 manage aaa reflex durin 48 test GISS can effectively manage gag
ge gag ret g GSlI reflex in children.
impression.
To compare earplug and SPSS, Chi square 5-Gz:nt Earplug and temporal tap
3 Jawdekar et al 2020 temporal tap technique with 30 test, Friedman test, a?ient technique did not reduce gag
[21] distraction technique on Mann Whitney U rFe) orted reflex but led to a better expe-
gagging. test P rience.
scale
Descriptive statis- There was a statistically sig-
Debs et al. . To evaluate the effect of tics, SPSS, Fisher’s GPI nificant decrease in GPI and
4 2017 intellectual colored gameon 41 . .
[22] the severity of gad reflex exact test, Friedman FIS FIS after intellectual color
y ot gag ; test game.
GSlI
Modified
Tocemnetesitor SIS NG LR
Goel et al. LLLT on PC6 acupuncture Lo . Y y
5 23] 2017 oint on the severity of ga 40 coxon signed-rank  anxiety gagging. After LLLT, O2
P reflex gag test, Mann- Whit- scale,  saturation increased and pulse
: ney U test Pulse rate rate declined.
oxygen
saturation
Corah  LLLT is effective in reducing
To investigate the efficacy dental gag reflex. There was no
6 Elbe[‘%'gﬁt ell 2016 of LLLT on lowering gag 25 SIS :\él SctNemar anxiety significant correlation be-
reflex. scale, GS tween gag severity and anxie-
score ty level.
Increasing in Nitrous oxide
To compare different con- Wilcoxon signed- e COTCATIELTEN D e () 707
Veaux et al. P - - g MDAS s effective in controlling gag.
7 2016 centrations of nitrous oxide 14 rank test, . :
[29] on lowering gag reflex Mann Whitney test €l BEME T EERES I TE,
9949 : Y VAS patients having severe gag
reflex could tolerate the test.
L - . Both statistical analyses
Shadmehr et VD ESEES e (EE _aad BUIBEE e Gog showed significant reduction
8 2016 patch effect on reduction of 88 rank test, reflex - L
al. [32] - . . - in gag severity in the test
gagging. Mann Whitney test  intensity group
Wilcoxon sianed- There was a statistically sig-
R To evaluate the effect of g nificant decrease in gag sever-
9 TS B 2015  acupressure on severity of 75 CIISES] LEN (A ity of case group 2 relative to
al. [33] Whitney test, Krus- scale

the control group and case
group 1(placebo).

gag. kal walis test

GPI: gag prevention index; GSI: gag severity index; VAS: visual analogue scale; FIS: facial image scale; MDAS: modified dental anxiety scale

All participants in the case group could tolerate im- fidence, by releasing serotonin and endorphin [22, 35].
pression, unlike those in the control group. The severity Acupressure techniques
of gagging and level of anxiety were also decreased in Jawdekar et al. [21] evaluated the efficacy of acupres-
the intervention group. sure using earplug on gag severity. According to this

In the study of Debs et al. [22], gag reflex severity study, gagging was not significantly different between
and anxiety level were significantly lower following case and control group. It is asserted that this technique
intellectual colored game. A significant association be- might be beneficial in suppressing gag reflex mediated
tween gag severity and anxiety level illustrates the fact by auriculotemporal nerve. However, earplug has no
that the child’s participation in game may boost his con- effect on gagging mediated by glossopharyngeal nerve,
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which is most responsible for gagging during dental
treatments [36].

In the study of Rahshenas et al. [33], gag severity
was compared between case group, placebo group, and
no-intervention group. The reduction of gag reflex was
not statistically different between placebo and non-
intervention group. However, significant decrease in
gag severity was stated following acupressure on palm
region.

Laser therapy

Goel et al. [23] assessed the effect of low-level laser
therapy (LLLT) on PC6 point during impression mak-
ing. Increased level of oxygen saturation and decreased
gag severity and pulse rate was revealed following in-
tervention.

Elbay et al. [28] evaluated the effect of LLLT on
PC6 during radiography. Gag severity was significantly
lower in the case group; however, the anxiety level
showed no significant difference. It can be inferred that
the mechanism of laser action is due to nerve stimula-
tion and is irrelevant of anxiety level [37].
Pharmacological intervention
Nitrous oxide
The study of Veaux et al. [29] investigated the effect of
nitrous oxide on gag reflex. According to their results,
the severity of gag was declined relative to the increase
in nitrous oxide dosage. Although 50% nitrous oxide
effective in most (86%) participants, all subjects could
tolerate taking radiographs by the use of 70% concentra-
tion.

Herbal medicine

In the article of Shadmehr et al. [32], tannic acid patch
application on the palate was resulted in gag reflex re-
duction. However, same reduction was noted in the pla-
cebo group. This result can be attributed to the psycho-
logical effect of the intervention. Thus, herbal medicines
effect in gag reflex management is still contradictory.
Other organic remedies like salt have been advocated,
but there is not enough evidence to support such meth-
ods [36].

Discussion

According to research performed during our study, the
majority of approaches for controlling gag reflex during
dental treatment have focused on distraction techniques
and diverting the patient's attention away from the ongo-
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ing therapy (Table 1). According to the methodology of
these studies, it appears that these approaches are more
helpful in people with a mild to moderate gag reflex.
Thus, the existing data support the efficacy of distrac-
tion methods in reducing gag reflex associated with
dental treatment, particularly in children. Among differ-
ent distraction techniques, intellectual games are found
the most effective [19, 22, 26]. However, other methods
like listening to music have shown lower impact on gag.
In the study of Mustafa et al.[18], it has been shown that
listening to music reduces the anxiety during dental
treatment, although there is not enough evidence to veri-
fy that music reduces gag severity. It can be inferred
that, playing games can better involve children attention
and are more effective in mitigating gagging.

In the systematic reviews published prior to 2015, the
level of evidence on gag reflex management techniques
was evaluated low, and their available data did not sup-
port the efficacy of any particular therapy [6, 8, 38].
However, based on the findings of our review, scientific
data supports the efficacy of distraction techniques, ni-
trous oxide, and LLLT.

The investigation on usefulness of nitrous oxide in
alleviating gag reflex verifies this method's efficacy
[29]. Similar findings have been observed in Chidiac et
al. [39] research. Due to the common use of it in dentis-
try and the fact that it is safe and widely accepted
among patients, present data support the adoption of this
strategy. Additionally, this method can be used easily
during routine dental procedures like taking intraoral
radiographs. Whilst, other types of medical interven-
tions like intravenous (1V) sedation sound not logical to
be used routinely.

Among the high-quality evidence studies, two exam-
ined the use of LLLT on PC6 accupoint for effective
gag reflex control [23, 28]. Both above studies used
diode laser on the same palm region. Goel et al. [23]
have used laser with the power of 0.5mW, wavelength
940 nm, energy 4J, and 3-4mm away from the tissue for
1 minute. While Elbay et al. [28], applied laser with a
continuous wavelength of 810 nm, having 1 cm distance
from the target area and 4J energy density for 14 se-
conds. Due to the extensive usage of lasers in dental
clinics, it appears that, this less invasive technology
might be useful in reducing gag reflex associated with
dental treatment. The study of Soltani et al. [40], also
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shows significant reduction in gag after LLLT applica-
tion on the same point.

There is little evidence to support the use of local
anesthetics, mouthwashes, or the addition of anesthetics
to the impression material for controlling gag reflex
effectively. None of the studies conducted using these
approaches were determined to be of sufficient quality
for final assessment. In the studies performed by Bassi
et al. [8], and Means et al. [41], the use of superficial
topical anesthetic has shown no discernible impact and
has even recorded instances of increased gag intensity
following its administration. Based on the findings of
our review, applying topical anesthesia has no signifi-
cant effect on reducing the gag reflex.

Systemic medications for the suppression of the gag
reflex, such as intravenous sedation, are more frequently
used in patients with moderate to severe gag reflex. The
available evidence on the method and dosage of seda-
tion required for effective gag reflex management is
insufficient and requires additional investigation. Now,
the only accessible pharmaceutical approaches are gen-
eral anesthesia and intravenous sedation, which are im-
practical except in the situations of specific treatments
with severe gag reflex.

The results of studies on the efficacy of acupuncture
and acupressure for controlling gag reflex are likewise
conflicting. Based on the current available data, acu-
pressure and laser-therapy techniques performed on
PC6 accupoint on the palm region is found effective in
suppressing gag reflex [23, 28, 33, 42]. However, other
accupoint like external auditory canal was not effective
[21, 43]. Additional controlled research is required in
this area. Since the counterintuitive efficiency of these
approaches has occasionally been linked to distraction
effects, future research should compare the effective-
ness of acupuncture to other gag reflex treatment strate-
gies, particularly attention-diversion methods.

Conclusion

According to the findings of this systematic review,
scientific data supports the efficacy of distraction tech-
niques, nitrous oxide, and LLLT. In general, there is still
no one-size-fits-all technique for managing gag reflex
during dental treatment. The dentist should manage gag
reflex in accordance with the type of dental treatment,
the patient's level of gag reflex, the patient's age, and av-

ailable capabilities, and facilities.
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