
Introduction:

Fear, anxiety, and pain have long been associated with dental 
practice. It is being stated that anxiety and pain remain 
significant barriers to dental care for many dental patients.[1]

Nitrous oxide/oxygen inhalation has been recognised as a safe 
and effective technique of sedation for reducing anxiety and 
producing analgesia by the American Academy of Paediatric 
Dentistry (AAPD).[2] Nitrous oxide sedation offers the 
clinician predictable outcomes and has a long history of safe 
use in dentistry.[3

An awareness of the perceptions of people potentially 
involved in dentistry about sedation was useful in identifying 
inherent misapprehensions and questions in the subject which 
will be useful as a guide to futuristic research and 
publications.[4]
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Knowledge, Attitude, Awareness about 

Nitrous Oxide Inhalation Sedation among 

Dental Practitioners

Up until recently, many dental colleges in India gave little 

attention to sedation education as part of their dentistry 

curriculum. As a result the knowledge, awareness and the 

extent, to which nitrous oxide inhalation sedation is utilised in 

dental practice, remain an area of in-depth investigation. 



The distribution of study participants based on responses to 
various questions has been presented in the Table 2 and a 
comparison of response between BDS and MDS participants 
has been presented in Table 3.

Awareness about nitrous oxide inhalation sedation in dental 
practice was significantly more among MDS compared to 
BDS (p-value <.05) which is reflected in their practice, the 
number of MDS practicing inhalation sedation was 
significantly greater than number of BDS [5.7% vs. 0.0%] (p-
value >.05). There was no significant difference in the number 
if MDS and BDS who have observed patient being treated 
under inhalational sedation (p-value >.05). A significantly 
greater number of MDS dentists were aware of other dentists 
practicing nitrous oxide inhalation sedation (p-value <.05) 
and so the rate of referral to other dentist was also 
significantly greater among MDS compared to BDS dentists 
(p-value <.05). Overall, majority of the participants told that 
they use physical restraints (27.3%) to manage uncooperative 
patients. The use of conscious sedation for uncooperative 
patients was non-significantly different between MDS and 
BDS participants (p-value >.05). Sixty-four percent of the 
participants believed that nitrous oxide inhalation sedation 
can be effective in managing uncooperative paediatric 
patients and there was no significant difference in the 
perception of BDS and MDS dentists (p-value >.05). Most of 
the dentists (51.3%) felt that there is lack of knowledge and 
awareness about nitrous oxide inhalation sedation in dental 
practice. A large percentage (75.3%) of dentists said that 
getting trained in the use of nitrous oxide inhalation sedation 
will be beneficial in handling paediatric and uncooperative, 
fearful dental patients and 88.0% of the participants showed a 
willingness to incorporate nitrous oxide inhalation sedation 
for such dental patients, the perception of BDS and MDS 
dentists was similar.

Table 1: Demographic Characteristics of Dental Practitioners
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Inhalation sedation nowadays is considered a preferred 

technique for the pharmacological management of anxious 
5dental patients in the dental office.

The aim and objective of this research was to assess and 

investigate the knowledge, attitude and awareness about 

inhalation sedation among dental practitioners.

 This cross-sectional study was conducted 

utilizing a web based questionnaire consisting of 10 

questions. 

A sample size is of 150 dental practitioners 

actively engaged in dental practice. Sampling was based on 

precision of estimates, statistical power and feasibility, 

ensuring representation from various demographic 

characteristics and practice settings.

Licensed dental practitioners actively 

practicing and willing to participate in the study.

Practitioners not having active dental 

practice and unwilling to participate.

To collect data a structured questionnaire 

was developed, incorporating 10 questions about awareness, 

knowledge and attitude regarding inhalation sedation.

A pilot testing of the questionnaire was conducted with a 

subset of dental practitioners (excluded from main sample) to 

assess appropriateness, clarity and relevance of questions to 

the subject studied. A written informed consent was received 

from all participants prior to study. Variables related to 

demographic information, educational qualification (BDS 

MDS) of participants, awareness, utilisation, importance, 

barriers and facilitators for incorporation of inhalation 

sedation in dental practices were incorporated in 

questionnaire.

Data were entered into the Excel sheet. Data 

were analysed using the SPSS (Statistical Package for Social 

Sciences) 25.0 version. Descriptive statistics were performed. 

Data were described as number and percentage. Intergroup 

comparison of categorical variables was done using the Chi-

square test. P-value <.05 was considered statistically 

significant.

Table 1 is showing demographic characteristics of 
participating dental practitioners (n=150).The majority of the 
participants belonged to the age group of 31-40 years (55.7%) 
followed by 41-50 years age group (24.2%).The number of 
female participants was greater than the number of male 
participants [54.0% vs. 46.0%]. There were more BDS 
dentists compared to the MDS dentists [53.0% vs. 47.0%].

Materials And Methods:

Study Design:

Sampling: 

Inclusion Criteria: 

Exclusion criteria: 

Data collection: 

Data Analysis: 

Results:



Table 2. Distribution of study subjects based on response to 
various questions.

Table 3.  Comparison of responses to various 
questionsbetween BDS and MDS study subjects

Intergroup comparison of categorical variables was done 
using the Chi-square test. P-value <.05 was considered 
statistically significant.

Interpretation of study results and in-depth analysis provides 
broader implications of knowledge and awareness of 
practitioners for inhalation sedation. The diverse 

Discussion:

demographic profile of study practitioners provides 
understanding of influence of different characteristics of 
practitioners on awareness and utilization of inhalation 
sedation. 

The study demonstrated that 79.3% of practitioners were 
aware about the usage of inhalation sedation in dentistry. The 
awareness is more among MDS as compared to BDS. This 
could be due to training programmes or the knowledge they 
acquired during post graduation dental curriculum as 
compared to the UG curriculum. The percentage of aware 
practitioners is in substantial proportion, aligning the need of 
its incorporation into undergraduate and postgraduate studies. 
It is an important field for both clinicians and patients but with 

6limited scientific literature.

The potential gap between the awareness (79.3%) and 
utilization (2.7%) is needed to be addressed at higher level. 
Lack of knowledge on sedation among the dental 
practitioners influences the provision and practice of dental 

7sedation.

It has been observed that a higher percentage of uncooperative 
paediatric patients needing dental care (44%) are left without 
treatment due to the barriers and limitations of education and 
knowledge among the practitioners. Managing uncooperative 
children is a crucial part of any paediatric dentistry practice. 
Therefore, dentists opt for inhalation sedation as behaviour 
management technique to accomplish treatment 
successfully.[8]

Irrespective of theoretical knowledge, 48.7% (57.1% MDS) 
have observed patients getting treated under inhalation 
sedation. This indicates their awareness about ease of use, 
practicality and feasibility of inhalation sedation in dental 
practice with a positive attitude. Therefore, this study also 
uncovers the discrepancies present between high awareness 
level and its utilization in routine practice. Dental 
practitioners could possess the necessary skills to provide 
effective and safe paediatric sedation and analgesia.[9]

Theoretical knowledge and observation is not sufficient, 
formal training with hands-on and proper equipment handling 
is the only way to make it happen for pain free dentistry. 
Inhalation sedation is an efficient treatment method, provided 
doctors and dentists have undertaken appropriate 
postgraduate training and the staffs involved is suitably 
skilled and have the appropriate equipment, drugs and 
premises as well as the ability to deal effectively with any 

 emergencies.[10]

Clinical knowledge is better retained after direct clinical 
experience and not just theoretical knowledge, which all 
dental colleges cannot provide due to the huge number of 
dental students.[11]
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Question Response Number of subjects 

[N=150]

Percentage 

(%)

Q.1. Are you aware of the use of nitrous oxide 

inhalation sedation in dental practice?

Yes 119 79.3

No 31 20.7

Q.2 Do you practice nitrous oxide inhalation 

sedation?

Yes 4 2.7

No 146 97.3

Q.3 Are you aware of any dental practitioner 

using nitrous oxide inhalation sedation or any 

other form of sedation?

Yes 95 63.3

No 55 36.7

Q.4 Have you observed any patient being treated 

under nitrous oxide inhalation sedation?

Yes 73 48.7

No 77 51.3

Q.5 Have you ever referred a patient to a 

specialist in nitrous oxide inhalation sedation kind 

of intervention?

Yes 59 39.3

No 91 60.7

Don’t opt 0 0.0

Q.6 How do you manage uncooperative paediatric 

patients in dental practice?

Conscious sedation 4 2.7

Any other forms of 

sedation

26 17.3

Physical restraints 54 36.0

Do not opt for the 

treatment

66 44.0

Q.7 Do you believe nitrous oxide inhalation 

sedation can be an effective mode of treatment in 

managing uncooperative paediatric patients?

Yes 96 64.0

No 6 4.0

May be 48 32.0

Q.8 Do you feel there is enough Knowledge and 

awareness among Dentist regarding use of nitrous 

oxide inhalation sedation in clinical practice?   

Yes 25 16.7

No 77 51.3

May be 48 32.0

Q.9 Do you believe getting t rained in the use of 

nitrous oxide inhalation sedation will be 

beneficial in handling paediatric dental patients?

Yes 113 75.3

No 9 6.0

May be 28 18.7

Q.10 If you do not practice nitrous oxide 

inhalation sedation procedure, are you willing to 

incorporate the procedure in future in your dental 

practice?

Yes 132 88.0

No 15 10.0

Not sure 3 2.0

S.No. BDS

 
MDS Total P Value Chi 

Square 
Test

Q.1 Yes N (%)

 

56 (70.0)

No N(%)

24 (30)

Yes N (%)

63 (90)

No N(%)

7 (10)

Yes N (%)

119 (79.3)

No N(%)

31 (27)

0.003 9.108

Q.2 Yes N (%)

0 (0.0)

No N(%)

80(100)

Yes N (%)

4 (6.79)

No N(%)

66 (94.3)

Yes N (%)

4 (2.7)

No N(%)

146 (97.3)

0.30 4.697

Q.3 Yes N (%)

41 (51.2)

No N(%)

39  (98.8)

Yes N (%)

54 (77.1)

No N(%)

16 (22.9)

Yes N (%)

95 (63.3)

No N(%)

55 (36.7)

0.001 10.778

Q.4 Yes N (%)

33 (41.3)

No N(%)

47 (58.8)

Yes N (%)

40 (57.1)

No N(%)

30 (42.9)

Yes N (%)

73 (48.7)

No N(%)

77 (51.3)

0.002 3.775

Q.5 Yes N (%)

25 (31.3)

No N(%)

55 (68.8)

Yes N (%)

34 (48.6)

No N(%)

36 (51.4)

Yes N (%)

59 (39.3)

No N(%)

91 (60.7)

0.030 4.694

Q.6 CS 
N(%)
0(0.0)

Other 
N(%) 
12(15.0)

PR 
N(%)
30(37.5)

No t/t 
(N%)
38(47.5)

CS 
N(%)
4 (5.7)

OtherN(%) 
14 (20.0)

PRN(%)
24(34.3)

No t /t 
(N%)
8(40.0)

CSN(%)
4(2.7)

Other 
N(%) 
26 
(17.3)

PRN(%)
54 (36.0)

No 
t/tN(%)
66(44.0)

0.127 5.604

Q.7 Yes
N (%)
45(56.3)

No 
N (%)
4 (5.0)

May be N (%)
31 (38.8)

Yes
N (%)
57(72.9)

No
N (%)
2 (2.9)

May be N (%)
17 (24.3)

Yes 
N (%)
96 (64)

No
N (%)
6 (4)

May be N (%)
48 (32)

0.107 4.478

Q.8 Yes
N (%)
14(17.5)

No 
N (%)
39(48.8)

May be N (%)
27 (33.8)

Yes
N (%)
11(15.7)

No
N (%)
38(54.3)

May be N (%)
21 (30.0)

Yes 
N (%)
25(16.7)

No 
N (%)
77(51.3)

May be N (%)
48 (32.0)

0.795 4.458

Q.9 Yes 
N (%)
61(76.3)

No
N (%)
4 (5.0)

May be N (%) 
15 (18.8)

Yes
N (%)
52(74.3)

No
N (%)
5 (7.1)

May be N (%)
13 (18.6)

Yes
N (%)
113(75.3)

No
N (%)
9 (6)

May be N (%)
28 (18.7)

0.858 0.305

Q.10 YesN 
(%)
73(91.3)

No
N (%)
5 (6.3)

May be N (%)
2 (2.5)

Yes
N (%)
59(84.3)

No 
N (%)
10(14.3)

May be N (%)
1 (1.4)

Yes
N (%)
132 (88)

No 
N (%)
15 (10)

May be N (%)
3 (2)

0.243 2.831
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The potential barriers may be certain factors like resistance, 
financial considerations, lack of training, lack of 
incorporation of subject in the curriculum and perceived 
ineffectiveness. Inhalation Sedation is not commonly used by 
the dental practitioners because of the possibility of potential 
complications, inadequate knowledge and training provided 
to and acquired by the dental practitioners.[12]

A significant difference is also observed in referring the 
needed patients to the inhalation sedation practitioners are 
also worrisome. Constraints are observed in believing the 
effectiveness of nitrous oxide inhalation sedation which may 
be due to the lack of efficient knowledge. Nitrous oxide has 
the highest safety margin of any anxiolysis or sedation 
modality in dentistry and has a long history of efficacy, its use 
by dental practitioners may improve access to dental care and 
the patient experience.[13]

A significant number of practitioners showed willingness to 
learn and practice nitrous oxide inhalation in their routine 
dental practices. The practitioner who utilizes N O inhalation 2

sedation for a paediatric dental patient shall possess 
appropriate training and skills and have availability of the 
proper facilities, personnel, and equipment to manage any 
reasonably foreseeable emergency.[14]

The present study helped in understanding the reasons for the 
low utilization irrespective of willingness to learn and use 
inhalation sedation in dental practices. Inhalation sedation 
can be considered safe, effective, and practical both for 
paediatric very young and fearful patients with low pain 
tolerance and for patients with intellectual disability.[15]

Further targeted interventions encouraging widespread 
incorporation of evidence based continuing sedation 
education and resources availability along with focussed 
efforts is suggested.

A 
nationwide survey with a larger sample size must be 
undertaken to determine the thoughts and perceptions of 
practitioners regarding the use of nitrous oxide inhalation 
sedation in dental practice for managing uncooperative and 
paediatric dental patients.
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