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Abstract: Background and objective: We found that the phenomenon of unreasonable use of gargles is common in clinical 

practice, which is closely related to the lack of recognition of gargles by dentists. In this study, some dentists in Hebei province of 

China were investigated to find some problems with their cognition and some reasonable suggestions were put forward. Methods: 

600 dentists were chosen by stratified random sampling. A self-designed questionnaire was distributed online to study the 

knowledge of those dentists with different professional titles on the gargles types, drug resistance, adverse reactions, potential 

risks and anti-Candida albicans. 576 questionnaires were collected, of which 528 were valid. All valid questionnaires were 

analyzed by SPSS21.0 software. Results: As for the gargle types, doctors who knew nothing about it accounted for 15.15%. 

51.52% of the dentists did not pay attention to the drug resistance. As for the adverse reactions of compound chlorhexidine gargle, 

doctors who chose "no adverse reactions" and "unclear" accounted for 8.71% and 32.58% respectively. The awareness of "taste 

change" of primary dentists was lower than that of senior dentists (P<0.05). As for the potential risks of long-term and frequent 

use of gargles, 87.50% of doctors chose "Oral flora disorder". Doctors who chose other risks were relatively few accounting for 

6.44%, and those who chose "unclear" accounted for 12.12%. As for the cognition of gargles against Candida albicans, 7.58% of 

dentists chose "unclear". Conclusion: The overall cognition of gargles by dentists with different titles is not comprehensive or 

accurate. 
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1. Introduction 

Gargles are commonly used therapeutic drug for adjuvant 

treatment of such oral diseases as periodontal disease, caries, 

and oral mucosal disease. They have good effects in 

eliminating oral odor, reducing oral bacteria, preventing 

dental caries, anti-inflammatory and analgesic [1-4], which 

has increasingly been recognized by dentists and patients. 

However, as prescription drugs, they have strict indications 

and contraindications, and their side effects cannot be ignored. 

The full cognition of gargles by a professional dentist is 

directly related to the patients’ medication effect and safety. 

In this study, a questionnaire survey was conducted among 

dentists in a province of China to preliminarily grasp the 

cognitive situation of dentists about gargles, and to analyze 

and discuss the results of the survey. By presenting relevant 

data, dentists were encouraged to further study the theoretical 

knowledge and spur the research development of gargles, 

thereby promoting the scientification of clinical use of them. 

2. Materials and Methods 

2.1. Sample and Setting 

A cross-sectional survey was conducted in Hebei Province, 

China, from November 6-9, 2018. Stratified random sampling 

was used to select 600 study participants who were dentists in 

stomatology department of general hospitals, dental specialty 
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hospitals, community hospitals, dental clinics in Hebei 

Province of China. We stratified the sample by titles: senior 

title, intermediate title, primary title and ungraded. To be 

eligible their working experience needs to be over one year. 

Stomatology educators responsible for stomatological 

management/teaching were excluded. 

2.2. Design and Contents of the Questionnaire 

The questionnaire includes 11 questions, with 6 

single-choice questions and 5 multiple-choice questions and 

consists of two parts: 1. basic information of the dentists, 

including the name, level and major, as well as the title and 

age of the respondents. 2. gargles-related knowledge of 

dentists, including types, drug resistance, adverse reactions, 

potential risks, and the killing of Candida albicans. Face 

validity was obtained by three professional dentists 

reviewing a draft questionnaire. The questionnaire was made 

available online as a web-based link and tried out with the 

participants. No formal pilot study of the questionnaire was 

performed. The responding reported no significant issues, so 

the questionnaire was considered acceptable and a link to the 

final version was emailed to the target participants. 

Incomplete questionnaires were excluded to preserve the 

accuracy of the analysis. 

2.3. Data Collection 

An online questionnaire survey was distributed to dentists. 

The online survey was performed via e-mails that contained a 

link to an online questionnaire, which were sent to the e-mail 

addresses of the targeted hospitals or clinics. The survey 

respondents were anonymous and not linked to the submitting 

source, so that response rates were not known by the original 

disseminated e-mail addresses. The questionnaire was 

accompanied by detailed instructions. If there was any doubt 

in the filling process, the respondents could get any help and 

explanations by the investigators. In order to minimize 

communicating between the subjects, the questionnaire 

system was only open for 72 hours. 

2.4. Statistical Method 

Statistical Program for Social Sciences 21.0 software 

(SPSS21.0, Inc., Chicago, IL, USA) was used to analysis the 

data. χ
2
 test or Fisher exact probability method was used to 

compare the cognition of gargles among dentists with 

different professional titles. The test level was α=0.05, P<0.05. 

The difference was statistically significant. 

2.5. Ethical Clearance 

This study had been approved by the ethics committee of 

Stomatology Hospital of Hebei Medical University, and we 

confirmed that informed consents had been obtained from all 

participants. If the responders feel that the survey has a 

negative impact on their work or life, they have the right to 

withdraw from the survey at any time. 

3. Results 

3.1. General Situation 

A total of 576 questionnaires were collected, among which, 

48 incomplete questionnaires were excluded and 528 were 

valid. The response rate was 96% and effective rate was 

91.67%. A majority of respondents were from hospital (n=464, 

87.87%). Most respondents were under 40 (n=414, 78.41%) 

(Table 1). Among the respondents, 128 held senior 

professional titles, accounting for 24.34%, 154 intermediate 

titles, 29.17%, 146 junior titles, 27.65%, and 100 were 

ungraded, 18.94% (Figure 1, Table 1). 

 

Figure 1. Professional Title Distribution of dentists. 

Table 1. Characteristics of respondents. 

  N=528 % 

Hospital 

General hospital 256 48.48 

Stomatological Hospital 208 39.39 

Clinic 64 12.12 

Age 

<=30 236 44.7 

31-40 178 33.71 

41-50 96 18.18 

>50 18 3.14 

Title 

Senior title 128 24.24 

Intermediate title 154 29.17 

Primary 146 27.65 

Ungraded 100 18.94 

3.2. Cognitive Situation of Gargle Types 

Gargles are mainly used in the treatment of the 

periodontal disease and oral mucosal disease, and in the 

prevention of caries. 400 dentists knew a lot about the types 

of gargles for treating the periodontal disease, accounting 

for 75.76%, followed by 80 dentists who knew little about 

the types of gargles for treating the oral mucosal disease 

and preventing the caries, accounting for 15.15%. There 

was no statistical significance in the perception of gargle 

types among dentists with different professional titles 

(P>0.05) (Table 2). 
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Table 2. Cognition of gargle types by dentists with different professional titles. 

Gargle types 

Senior 

(n=128) 

Intermediate 

(n=154) 

Primary 

(n=146) 

Ungraded 

(n=100) 

Total 

(n=528) χ2 P 

Choice (%) Choice (%) Choice (%) Choice (%) Choice (%) 

Treatment of periodontal disease 100 (78.13) 122 (79.22) 110 (75.34) 68 (68.00) 400 (75.76) 4.69 0.20 

Treatment of Mucosal Disease 42 (32.18) 54 (35.06) 52 (35.62) 34 (34.00) 182 (34.47) 0.28 0.97 

Caries prevention 24 (18.75) 28 (18.18) 26 (17.81) 22 (22.00) 100 (18.94) 0.79 0.85 

None of the above 16 (12.50) 20 (12.99) 26 (17.81) 18 (18.00) 80 (15.15) 2.69 0.44 

 

3.3. Concerns Situation About Drug Resistance of Gargles 

Among the 528 dentists, 256 claimed to have paid attention 

to the drug resistance of gargle, accounting for 48.48%, 

whereas 272 claimed to have not paid attention to it, 

accounting for 51.52%, the proportion of the former being 

lower than that of the latter. The proportion of senior dentists 

who were concerned about gargle resistance was 68.75%, 

which was higher than the proportion of the unconcerned 

dentists, standing at 31.25%, but the proportion of dentists 

with intermediate, primary and ungraded titles who were 

concerned about gargle resistance was lower than that of those 

unconcerned dentists. 

The proportion of senior dentists who were concerned 

about gargle resistance was significantly higher than that of 

those dentists with intermediate, primary and undetermined 

dentists (P<0.01). There was no statistical significance in the 

proportion among the latter three groups of the dentists 

regarding gargle resistance (P>0.05) (Table 3). 

Table 3. Concerns of dentists with different professional titles on gargle resistance. 

Attention Senior (%) Intermediate (%) Primary (%) Ungraded (%) Total (%) χ2 P 

concerned 88 (68.75) 64 (41.56)* 62 (42.47)* 42 (42.00)* 256 (48.48)   

Unconcerned 40 (31.25) 90 (58.44) 84 (57.53) 58 (58.00) 272 (51.52) 27.81 <0.01 

Total 128 (24.24) 154 (29.17) 146 (27.65) 100 (18.94) 528   

Note: *: Compared with senior dentists, P<0.05. 

3.4. Cognition of Adverse Reactions of Gargle 

The most commonly used Compound Chlorhexidine Gargle 

was selected to investigate the cognition of dentists on the 

adverse reactions of gargles. The results showed that, as for 

the adverse reactions, the number of dentists who were aware 

of tooth staining, tongue coating yellow and taste changes 

were relatively higher, accounting for 51.52%, 43.18% and 

41.67% respectively, and the awareness rate of other adverse 

reactions was lower than 25%. There were 46 dentists who 

chose "no adverse reaction" and 172 dentists who chose 

"unclear", accounting for 8.71% and 32.58% respectively. 

The awareness of "tooth staining" among senior dentists 

was significantly higher than that among intermediate, 

primary and ungraded dentists (P<0.05). As for "taste change", 

the awareness of ungraded dentists was significantly lower 

than that of senior, intermediate and junior dentists (P<0.05). 

The awareness of "taste change" among primary dentists was 

lower than that of senior dentists (P<0.05). As for other 

adverse reactions, there was no statistical significance among 

dentists with different professional titles (P>0.05) (Table 4). 

Table 4. The perception of adverse reactions of gargles among dentists with different professional titles. 

Adverse reaction 

Senior 

(n=128) 

Intermediate 

(n=154) 

Primary 

(n=146) 

Ungraded 

(n=100) 

Total 

(n=528) χ2 P 

Choice (%) Choice (%) Choice (%) Choice (%) Choice (%) 

Tooth staining 80 (62.50) 72 (46.75)* 74 (50.68)* 46 (46.00)* 272 (51.52) 8.84 0.03 

Yellowing of tongue coating 54 (42.19) 64 (41.56) 66 (45.21) 44 (44.00) 228 (43.18) 0.49 0.92 

Dysgeusia 64 (50.00) 66 (42.86) 60 (41.10) 30 (30.00) *#△ 220 (41.67) 45.25 <0.01 

Dry 30 (23.44) 24 (15.58) 40 (27.40) 24 (24.00) 118 (22.35) 6.45 0.09 

Metallic odor in oral cavity 24 (18.75) 20 (12.99) 28 (19.18) 20 (20.00) 92 (17.42) 3.04 0.39 

Superficial debris of mucosa 14 (10.94) 16 (10.39) 6 (4.11) 12 (12.00) 48 (9.09) 6.25 0.10 

Allergic reaction 38 (29.69) 44 (28.57) 24 (16.44) 20 (20.00) 126 (23.86) 0.36 0.55 

No adverse reaction 6 (4.69) 12 (7.79) 14 (9.59) 14 (14.00) 46 (8.71) 6.16 0.10 

Unclear 36 (28.13) 44 (28.57) 54 (36.99) 38 (38.00) 172 (32.58) 4.91 0.18 

Note: *: Compared with senior dentists, P<0.05; #: Compared with intermediate dentists, P<0.05; △: Compared with junior dentists, P<0.05. 

3.5. Cognition of Potential Risks of Long-term Frequent Use 

of Gargles 

According to the survey, as for the most potential risk of 

frequent use of gargles for a long time,, the number of dentists 

who chose "Oral flora disorder" was the highest among the 

respondents, accounting for 87.50%. 12.12% of dentists were 

"unclear". Only 6.44% of dentists knew about "elevated blood 

pressure risk" and "increased risk of neck lymphoma". 

Dentists with ungraded professional titles had a poorer 

understanding of risks. And the proportion of dentists who 

chose "unclear" was significantly higher than that of dentists 

with the other three professional titles (P<0.05). As for "oral 
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flora disorder", the perception of dentists with ungraded 

professional titles was significantly lower than that of dentists 

with senior, intermediate and junior professional titles 

(P<0.05). As for other risks, there was no statistical 

significance in the perception of dentists with different 

professional titles (Fisher exact probability method, P>0.05) 

(Table 5). 

Table 5. Cognition of potential risks of gargle by dentists with different professional titles. 

Potential risks 

Senior 

(n=128) 

Intermediate 

(n=154) 

Primary 

(n=146) 

Ungraded 

(n=100) 

Total 

(n=528) χ2 P 

Choice (%) Choice (%) Choice (%) Choice (%) Choice (%) 

Oral flora disorder 116 (90.63) 138 (89.61） 134 (91.78) 74 (74.00)*# △ 462 (87.50) 20.88 <0.01 

Increasing blood pressure risk 4 (3.13) 6 (3.90) 6 (4.11) 4 (4.00) 20 (3.79) 0.32 0.98 

Increased risk of neck lymphoma 4 (3.13) 2 (1.30) 6 (4.11) 2 (2.00) 14 (2.65) 2.49 0.47 

Unclear 8 (6.25) 20 (12.99) 12 (8.22) 24 (24.00)*# △ 64 (12.12) 19.58 <0.01 

Note: *: Compared with senior dentists, P<0.05; #: Compared with intermediate dentists, P<0.05; △: Compared with junior dentists, P<0.05. 

3.6. Cognition of the Anti-Candida Albicans Effect of 

Gargles 

As for compound chlorhexidine gargle, cetylpyridinium 

chloride gargle and povidone gargle, 7.58% of the dentists 

were not sure whether they had the effect of anti-Candida 

albicans. Among the three gargles, only 54.92% of the dentists 

had a relatively high awareness of the effect of compound 

chlorhexidine gargle. 

Compared with senior professional dentists, intermediate 

and junior professional dentists had a higher awareness of the 

effect of compound chlorhexidine gargle and cetylpyridinium 

chloride gargle on Candida albicans (P<0.01). There was no 

statistical significance in the difference in cognition of 

povidone gargle against Candida albicans among all groups 

(P>0.05) (Table 6). 

Table 6. Cognition of the anti-Candida albicans effect of gargle by dentists with different professional titles. 

Gargle types 

Senior 

(n=128) 

Intermediate 

(n=154) 

Primary 

(n=146) 

Ungraded 

(n=100) 

Total 

(n=528) χ2 P 

Choice (%) Choice (%) Choice (%) Choice (%) Choice (%) 

Compound chlorhexidine gargle 56 (43.75) 94 (61.04)* 92 (63.01)* 48 (48.00) 290 (54.92) 14.58 <0.01 

Cetylpyridinium chloride gargle 24 (18.75) 52 (33.77)* 56 (38.36)* 24 (24.00) 156 (29.55) 15.41 <0.01 

Povidone gargle 24 (18.75) 18 (11.69) 28 (19.18) 12 (12.00) 82 (15.53) 5.18 0.16 

Unclear 8 (6.25) 8 (5.19) 12 (8.22) 12 (12.00) 40 (7.58) 4.45 0.22 

Note: *: Compared with senior dentists, P<0.05. 

4. Discussions and Conclusion 

It is self-evident that the rational use of mouthwash, an 

auxiliary drug in oral clinic, is important. The premise of 

rational use is that dentists have a comprehensive 

understanding of gargles. One-sided understanding will 

inevitably lead to wrong selection of indications, increased 

incidence of drug resistance, adverse reactions and so on. 

Therefore, this study has a strong practical significance in 

promoting dentists to learn the theory of gargles and 

enhancing the scientificalization of clinical medication of 

gargles through the investigation of dentists' perception of 

them. 

There are wide varieties of gargles, including antibiotics, 

surfactants, traditional Chinese medicines and a few ethnic 

herbs. As far as their functions are concerned, gargles can 

prevent periodontal diseases, oral ulcers, caries, etc. There are 

prescriptions and non-prescriptions as for the usage [5-11]. 

The mouth rinses for periodontal disease, oral mucosal disease 

and caries prevention types listed in this survey are more 

common gargles. From the survey results, periodontal disease 

treatment gargle is the most familiar to dentists. According to 

the results of the fourth national oral health epidemiological 

survey, the periodontal health rates of the 35-44 age group, 

55-64 age group and 65-74 age group in China are only 9.1%, 

5.0% and 9.3% [12]. The national periodontal problems are 

aggravating, which inevitably leads to the increase of 

prescription rate of periodontal treatment gargles, and dentists 

have a relatively high understanding of it. However, we should 

also clearly see that 15.15% of the dentists do not understand 

all kinds of gargles. These dentists have a large blindness in 

the prescription of gargles, and it is even more difficult to 

scientifically and reasonably guide patients how to use gargles. 

In addition, there was no statistical significance among the 

dentists with different professional titles (P>0.05), which 

indicates that dentists do not have the corresponding 

enhancement of theoretical knowledge related to gargles with 

the growth of their qualifications in clinical work. 

Resistance of bacteria to antibiotics is a major issue in 

clinical medicine in recent years, and the level of bacterial 

resistance is increasing [10, 13-15]. At present, almost all 

bacteria can acquire different resistance genes, and each 

antibiotic can be resisted and destroyed by some bacteria to 

varying degrees [16]. With the increasing use of antibiotics, 

most strains may show resistance to more than one antibiotic. 

Anaerobic bacteria in oral and maxillofacial infections have a 

high resistance rate to metronidazole [17]. As a prescription 

antibiotic, gargles also have the risk of drug resistance. For 
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instance, the most commonly used compound chlorhexidine 

gargle in oral clinic contains metronidazole, which may lead 

to bacterial resistance if it is improperly used. Dentists should 

have a clear understanding of the risk. However, the survey 

showed that 51.52% of dentists did not pay attention to the 

problem of gargles resistance and only senior dentists paid a 

little higher attention to gargles resistance, which only 

accounted for 68.75%. Literature researches were done with 

the keywords "gargles" or "mouthwash" or “mouth rinse”, 

"drug resistance", and no relevant research reports or 

literatures were retrieved. From a subjective point of view, the 

dentists did not take the initiative to pay attention to the 

problem of gargle resistance. Whereas objectively, there is 

little information about gargles resistance, so it is difficult for 

dentists to obtain it. 

Different gargles have different adverse reactions, which 

are usually marked on the instructions. For example, for the 

most commonly used compound chlorhexidine gargle, 

adverse reactions include tooth staining, yellowing of tongue 

coating, taste changes, etc. In addition, other side effects, such 

as dry mouth, astringent mouth, numbness of upper lip, itching 

of lips, slight tingling of oral mucosa and so on, may be caused 

by compound chlorhexidine gargle when used locally in the 

mouth because metronidazole is an effective component of it 

[18]. Besides, Lei Zhaobao and others considered that adverse 

reactions still include contact dermatitis and serious cases 

which can produce anaphylactic shock or even sudden death 

[19, 20]. Other gargles may also have these adverse reactions 

such as cetylpyridinium chloride gargle, whose main active 

ingredient is cetylpyridinium chloride. Although the adverse 

reactions labeled in the instructions are not clear, occasional 

taste disorders have been reported. The mechanism may be 

related to drug-induced zinc deficiency in the body, its own 

taste, damages to taste cells or taste bud centers, changes in 

chemical composition of saliva and mucus and the sensory 

information process of taste [21, 22]. The survey took 

compound chlorhexidine gargle as an example and some 

adverse reactions in the manual and literature were listed to 

give dentists a choice. The results showed that the knowledge 

rate of dentists on tooth coloring, tongue coating yellow and 

taste changes was relatively high, but only accounting for 

51.25%, 43.18%, and 41.67%, respectively. Professional 

dentists at all levels do not have a comprehensive 

understanding of adverse reactions, few dentists made the 

right choice, and senior professional dentists are no better than 

other professional titles. It is worth noting that 218 people 

choose "no adverse reactions" and "unclear", which means 

that about 41.29% of the dentists had wrong knowledge or did 

not know about the adverse reactions of gargles, and among 

the dentists who did not choose the two items, there were still 

cognitive incompleteness. The accuracy and 

comprehensiveness of cognition are worrying. It is suggested 

that dentists at all levels should read the instructions carefully 

and strengthen literature reading. 

Gargle will produce some side effects if it is used frequently 

for a long time. Therefore, it should be used under the 

guidance of dentists, and cannot be used for a long time. There 

is normal flora in healthy oral cavity, and long-term use of 

gargles with bactericidal effect will lead to oral flora 

imbalance. Some studies have found that the use of 

anti-bacterial gargles can destroy oral flora and cause stress 

reaction, which can increase blood pressure, and has the 

potential to bring adverse cardiovascular diseases to healthy 

population [23, 24]. Studies have also shown that frequent use 

of gargle over a long period of time increases the potential risk 

of head and neck cancer [25]. Dentists’ attentions are 

infrequently paid to this regard, most of which is limited to 

flora imbalance, and little is paid to other rare side effects. 

Even 12.12% of dentists do not know what potential adverse 

effects the frequent use of gargles will bring to patients. 

Although these conclusions need to be further studied and 

confirmed by evidence-based medicine, dentists should pay 

attention to the latest research trends of gargles. 

Candida albicans is one of the most common symbiotic 

bacteria in oral cavity. With the application of antibiotics and 

the development of radiation medicine, the normal flora of 

oral cavity is imbalanced and Candida albicans multiplies in 

large numbers and causes disease [26-28]. Some gargles have 

scavenging effect on Candida albicans. Some studies have 

shown that compound chlorhexidine gargle and 0.5% 

povidone iodine gargle have the same bacteriostatic effect on 

Candida albicans, but significantly higher than 0.1% 

cetylpyridinium chloride gargle [29]. Some experiments also 

showed that 0.1% cetylpyridinium chloride gargle had a 

certain effect on oral Candida infection. There was no 

statistical significance between 0.1% cetylpyridinium chloride 

gargle and 1% povidiolone in improving clinical symptoms 

and fungal clearance rate, or cetylpyridinium chloride gargle 

was slightly dominant [30, 31]. Regardless of the intensity of 

the action, compound chlorhexidine gargle, cetylpyridinium 

chloride gargle and povidone gargle had the killing effect on 

Candida albicans. According to the questionnaire data, 54.92% 

of the dentists chose the compound chlorhexidine gargle, and 

nearly half of the dentists did not know it, while dentists had a 

very low understanding on the effect of killing Candida 

albicans of the other two mouthwashes, accounting for 7.58%. 

This shows that dentists have a one-sided understanding of 

how to kill Candida albicans with gargles. 

In conclusion, the overall cognition of gargles by dentists in 

this province is not comprehensive or accurate, and the senior 

dentists do not show a higher level of cognition in general. 

This is a sample survey, but it can also be inferred that the 

overall perception of gargles among all dentists in China is not 

very optimistic. Error and one-sided cognition seriously affect 

the efficacy and safety of gargles. Based on that, we put 

forward to the following suggestions to Chinese dentists and 

relevant departments, which may be of reference value to the 

rest of the world: 1. Basic and clinical researches on gargles 

should be further carried out, not only to study the mechanism 

and efficacy, but also to study drug resistance, adverse 

reactions and side effects, so as to continuously enrich the 

relevant theories of gargles. 2. The active learning of dentists 

should be further strengthened and literature reading should 

not be overlooked at any stage of their practice. They need to 
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continue to learn the various theories about gargles while 

keeping a close eye on the frontiers and trends of gargles 

researches. 3. Continuing medical education and other forms 

should be taken to promote dentists to learn the relevant 

theories of gargles, and it is necessary to realize the dynamic 

adjustment of the prescription right through the regular 

assessment of dentists. 
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