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Abstract:
Objective: To address the awareness of tooth bleaching in Saudi 
Arabia by administering several research studies concentrated on 
students in secondary schools or universities. However, the current 
investigation tends to address the knowledge of tooth bleaching 
only among residents of Riyadh city.
Methods: A cross-sectional study was conducted on 602 adults 
residing in Riyadh, Saudi Arabia. Participants of the study were 
selected based on the cluster sampling technique. Data about 
demographics and knowledge toward tooth bleaching were 
collected using an Arabic survey.
Results: Of 602 respondents, 4.8% had never visited a dentist, 
and 12.8% rated their knowledge about teeth whitening as poor. 
Poor responses were noted, and only 16.4% reported avoiding 
tea, coffee, and smoking after teeth whitening. According to the 
assessment, the knowledge about teeth bleaching was below 
average (43.9 ± 20.5). Female respondents had considerably more 
knowledge of teeth bleaching compared to male respondents 
(55.58 ± 17.49 vs. 34.73 ± 17.79, P = 0.001). Knowledge of teeth 
bleaching tends to decrease as age increases (P = 0.001). Non-
smokers were found to have more knowledge of teeth bleaching 
than smokers (45.54 ± 20.44 vs. 33.40 ± 17.37, P = 0.001). 
Respondents who never visited a dentist had significantly less 
knowledge of teeth bleaching as compared to those who frequently 
visited a dentist (35.54 ± 16.37 had never visited a dentist, 34.87 ± 
19.09 had 1-5 dentist visits, 47.30 ± 20.14 had frequent dentist 
visits, P = 0.001). According to multivariate linear regression, 
females tend to have increased knowledge of teeth bleaching by 
15.939 (P = 0.001), respondents with a university degree tend to 
have increased knowledge of teeth bleaching by 7.913 (P = 0.001), 
and respondents with frequent dentist visits tend to have increased 
knowledge of teeth bleaching by 5.702 (P = 0.001). On the other 

hand, smokers tend to have decreased knowledge of teeth bleaching 
by 4.532 (P = 0.039).
Conclusion: Female respondents, young respondents, non-
smokers, respondents with frequent dentist visits, and respondents 
with education were associated with higher levels of knowledge 
toward tooth bleaching.

Key  Words: Knowledge, Riyadh, Saudi Arabia, tooth bleaching, 
tooth whitening

Introduction
A cursory study of the history of dentistry shows that many 
have undertaken efforts to explore a variety of tooth bleaching 
techniques. Vital tooth bleaching techniques using oxalic acid 
were explored in 1868.1 In 1911, dental practice found an 
effective method using hydrogen peroxide.2 Since the 1960’s, 
over-the-counter (OTC) bleaching techniques include 10% 
carbamide peroxide, dispersed using a fitted mouth tray. This 
approach was found to have two positive effects: Improved 
gingival health and whitened teeth.3 In the 1990s, several 
OTC bleaching techniques debuted in the United States 
and included small concentrations of hydrogen peroxide.1 
Currently, many dental practitioners use an in-office tooth 
bleaching approach involving high concentrations of hydrogen 
peroxide (15-40%).4

A majority of extrinsic tooth stains are caused by smoking, 
certain foods, drinks (for example, tea and coffee), and aging. 
These stains may be eliminated by regular prophylactic 
procedures with dental hygienist. However, without regular 
dental visits or prophylactic procedures, extrinsic stains will 
become darker and more bothersome, though still treatable 
by bleaching.5

Modern bleaching agents are composed of both active and 
inactive ingredients. The major inactive ingredients may 
include binding agents, carriers, surfactants (detergents), 
coloring dispersants, flavoring, and preservatives while the 
active ingredients may include hydrogen peroxide or carbamide 
peroxide compounds in concentrations ranging from 3% to 
40%, similar to a tooth whitening dentifrice.

Three basic approaches are most common used in vital teeth 
treatment: In-office bleaching, at-home bleaching, and OTC 
bleaching. In-office bleaching applies a high concentration 
of agents (25-40% hydrogen peroxide). The procedure is 
conducted until the bleaching has reached the shade the patient 
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desires and the need is realized without adverse side effects.6 At-
home bleaching with fitting trays utilizes a low concentration 
of a bleaching agent (10-20% carbamide peroxide, which is 
the same as 3.5-6.5% hydrogen peroxide). In general, 10% 
carbamide peroxide can be applied for 8 h/day, while the 
15-20% carbamide can be applied for 3-4 h/day. Using this 
method, the patient self-applies the at-home bleaching for at 
least 2 weeks, with supervision by dentists during follow-up 
visits.7 The major benefits of the at-home bleaching approach 
include a high degree of safety, with few adverse effects. 
However, difficulties in using this method include the necessity 
of full patient compliance and a relatively low success rate.8 
Further, the success rate of the color change is dependent on 
fully complying with dental instructions. Results are sometimes 
less than ideal, and patients often forget to use their trays twice 
daily. In other cases, overuse of the at-home bleaching method 
commonly causes dentin hypersensitivity.9

To mitigate overuse, dentists usually recommend in-office 
bleaching using a 35% concentration of hydrogen peroxide, 
followed by at-home bleaching with gels containing 10%, 
15%, or 20% carbamide peroxide.10 Bailey and Swift reported 
that increased rates of dentine hypersensitivity, gingival 
irritation, throat irritation, and nausea were the result of the 
use of a higher concentration hydrogen peroxide.11 Finally, 
OTC bleaching has been used increasingly in recent years. 
This method of bleaching contains a low concentration of the 
whitening agent (3-6%) and is self-applied using strips, gum 
shields, paint-on product formats, whitening dentifrices, and 
pre-fabricated trays.12 These should be applied once per day for 
14 days. OTC bleaching is measured to be one of the greatest 
developments of the dental market.13 However, these products 
have a high risk for harm, and some are not in compliance with 
the United States Food and Drug Administration.14 Hydrogen 
peroxide (H2O2) is a powerful oxidizing agent that gives rise 
to bleaching agents. A high concentration of H2O2 produces 
local undesirable effects on hard structures and soft tissues of 
the mouth. In a dental clinical control study, this method did 
not cause general acute or subacute toxic effects. However, 
a high concentration of H2O2 produces adverse side effects 
including genotoxicity and carcinogenicity. Some temporary 
adverse effects have been reported on the oral mucosa and 
digestive tract if the product is swallowed. Further adverse 
effects may affect the oral mucosa and tooth structure during 
whitening, and include dentin hypersensitivity, inflammatory 
response of the gingiva, cervical resorption, release of selected 
components of dental restorative materials, and alteration of 
the enamel surface.

The decision to manage and control the bleaching effects 
should be with the dental professional and definitely not as 
it emerges today, as aesthetics sold without any restriction 
regardless of the possible health risks of peroxides.15 Because 
tooth bleaching is a major aesthetic concern in Riyadh, 

Saudi Arabia, it is necessary to determine public knowledge 
of these methods. A majority of individuals undergo tooth 
bleaching to increase self-esteem and confidence and to 
improve facial appearance. In addition to contributing to prior 
research, this study will help educate both the affected and 
unaffected population as to the risks and benefits of available 
treatment options. The current investigation tends to address 
the knowledge of tooth bleaching only among residents of 
Riyadh city.

Methods
A cross-sectional study with the cluster-sampling method 
was carried out in Riyadh City. Research Protocol received 
ethical approval from the Institutional Review Board (IRB), 
King Abdullah International Medical Research Center 
(KAIMRC) of National Guard Ministry, Health Affairs, in 
Riyadh, Saudi Arabia. Ethical approval for this study was 
obtained from the IRB, KAIMRC, National Guard Ministry, 
Health Affairs, Riyadh, Saudi Arabia. A self-administered 
questionnaire was distributed through shopping malls and 
social media. We randomly selected one shopping mall each 
from the northern, eastern, western, southern, and central 
regions of the capital city, Riyadh. Surveys were distributed 
systematically to individuals entering the malls. The survey 
items were divided into two sections that included socio-
demographic data and knowledge subscales. The knowledge 
questionnaire was designed to ask specific questions that 
are related to knowledge of teeth bleaching and oral health 
awareness, which was evaluated by thirteen items. A pilot 
study of 50 participants was conducted to examine the internal 
consistency of the knowledge subscales. The questionnaire was 
found to be reliable with Cronbach’s alpha of 0.698. The data 
were collected from June 20 to July 19, 2015, with a response 
rate of 85%. A total of 550 participants (18 years or more) 
agreed to participate in the study. In addition, we included 52 
dentists recruited from King Abdulaziz Medical City-Riyadh 
for purposes of comparison (total 602 participants).

Statistical analyses
Data were analyzed using IBM SPSS. Sub-group analysis 
was used to assess knowledge on teeth bleaching by the 
demographics of the respondents (Table 1 and Graphs 1 
and 2). Multivariate linear regression was used to predict 
knowledge on teeth bleaching among study participants 
(Table 2). Table 3 shows subscales of knowledge on teeth 
bleaching with correct responses. Selected subscales with poor 
knowledge on teeth bleaching were analyzed using sub-group 
analysis to determine its associated sample characteristics 
(Table 4). P < 0.05 is considered significant.

Results
A sample of 602 participants were included in the analysis 
(aged 18 years or more), 90.4% were Saudi, 55.8% were males, 
50.8% were unmarried, 88.9% had a university degree, and 
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13.1% were cigarette smokers. Of 602 respondents, 4.8% had 
never visited a dentist, and 12.8% rated their knowledge about 
teeth whitening as poor. According to our study, the average 
knowledge toward teeth bleaching was 43.9 ± 20.5.

Table 1 demonstrates the knowledge on teeth bleaching and 
its related sample characteristics. It was noted that Saudi 
respondents tend to have more knowledge of teeth bleaching 
than non-Saudi respondents (44.49 ± 20.39 vs. 38.86 ± 20.65, 
P = 0.046). Female respondents had considerably more 
knowledge of teeth bleaching compared to male respondents 
(55.58 ± 17.49 vs. 34.73 ± 17.79, P = 0.001). Knowledge of 
teeth bleaching tends to decrease as age increases (Graph 1). 

Respondents with a university degree had better knowledge of 
teeth bleaching than respondents with a high school education 
or less (44.90 ± 20.75 vs. 36.28 ± 16.17, P = 0.001). Non-
smokers were found to have more knowledge of teeth bleaching 
than smokers (45.54 ± 20.44 vs. 33.40 ± 17.37, P = 0.001) 
(Graph 2). As expected, dentist respondents tended to have 
higher levels of knowledge of teeth bleaching than non-dentist 

Table 1: Knowledge regarding teeth bleaching and its relation to 
sample characteristics (N=602).

Characteristics levels N (%) Mean SD P
Nationality

Saudi 544 (90.4) 44.49 20.39 0.046*
Non-Saudi 58 (9.6) 38.86 20.65

Residency
Central Riyadh 101 (16.8) 45.09 20.06 0.001*
Northern Riyadh 247 (41.0) 45.81 20.88
Eastern Riyadh 134 (22.3) 45.92 20.36
Western Riyadh 65 (10.8) 36.09 16.14
Southern Riyadh 55 (9.1) 37.90 21.45

Gender
Male 336 (55.8) 34.73 17.79 0.001*
Female 266 (44.2) 55.58 17.49

Age (years)
18-24 226 (37.5) 46.97 21.14 0.001*
25-34 212 (35.2) 45.17 21.39
35-44 98 (16.3) 36.11 14.71
≥45 66 (11.0) 41.26 19.49

Marital status
Unmarried 306 (50.8) 47.41 20.84 0.001*
Married 296 (49.2) 40.36 19.47

Education
High school or less 67 (11.1) 36.28 16.17 0.001*
University 535 (88.9) 44.90 20.75

Cigarette smoker
No 523 (86.9) 45.54 20.44 0.001*
Yes 79 (13.1) 33.40 17.37

Waterpipe tobacco user
No 500 (83.1) 44.45 20.29 0.182
Yes 102 (16.9) 41.48 21.24

Occupation
Dentists 82 (13.6) 69.14 12.65 0.001*
Non-dentists 520 (86.4) 39.97 18.54

How many times did you visit the 
dentist?

Never 29 (4.8) 35.54 16.37 0.001*
1-5 times 135 (22.4) 34.87 19.09
5 or more 438 (72.8) 47.30 20.14

Respondents rate their knowledge 
about teeth whitening

Excellent 110 (18.3) 56.01 23.12 0.001*
Good 242 (40.2) 47.17 18.18
Fair 173 (28.7) 39.08 18.26
Poor 77 (12.8) 27.47 13.05

*t-test/ANOVA/Kruskal–Wallis test is significant at α=0.05. SD: Standard deviation

Table 2: Multivariate linear regression: Predictors of knowledge 
regarding teeth bleaching.

Predictors B SE t P
(Constant) 28.060 3.840 7.308 0.000
Saudi −0.486 2.437 −0.199 0.842
Central Riyadh 0.772 2.035 0.379 0.705
Eastern Riyadh −0.877 1.826 −0.480 0.631
Western Riyadh −2.243 2.429 −0.923 0.356
Southern Riyadh −3.491 2.557 −1.365 0.173
Female 15.939 1.594 10.001 0.001*
Age between 18 and 25 0.712 2.869 0.248 0.804
Age between 25 and 35 −0.909 2.490 −0.365 0.715
Age between 35 and 45 −5.522 2.702 −2.043 0.041*
Unmarried 2.100 1.876 1.120 0.263
University 7.913 2.231 3.547 0.001*
Cigarette smoker −4.532 2.193 −2.067 0.039*
Waterpipe smoker 2.219 1.921 1.155 0.249
Frequent visits to the dentist 5.702 1.666 3.423 0.001*
Respondents rate themselves as 
poor knowledge

−9.163 2.175 −4.213 0.001*

*Significant at α=0.05

Graph 1: Knowledge regarding teeth bleaching by age groups, 
lower value indicates poor knowledge.

Graph 2: Knowledge regarding teeth bleaching by smoke 
status, lower value indicates poor knowledge.



30

Knowledge of tooth bleaching in Riyadh … Al-Nomay NS et al Journal of International Oral Health 2015; 7(12):27-32

respondents (69.14 ± 12.65 vs. 39.97 ± 18.54, P = 0.001). 
Respondents who never visited a dentist had significantly 
poorer knowledge of teeth bleaching as compared to those 
who visited a dentist frequently (35.54 ± 16.37 never visited a 
dentist, 34.87 ± 19.09 had 1-5 dentist visits, 47.30 ± 20.14 had 
frequent dentist visits, P = 0.001).

Predictors of knowledge of teeth bleaching were determined 
in Table 2. Females tended to have increased knowledge of 
teeth bleaching by 15.939 (P = 0.001), respondents with 
a university degree tended to increase knowledge of teeth 
bleaching by 7.913 (P = 0.001), and respondents with frequent 
dentist visits tended to increase knowledge of teeth bleaching 
by 5.702 (P = 0.001). On the other hand, respondents whose 
age was more than 35 tended to have decreased knowledge of 
teeth bleaching by 5.522 (P = 0.041), smokers tended to have 
decreased knowledge of teeth bleaching by 4.532 (P = 0.039), 
respondents who rated themselves as having poor knowledge 
tended to have decreased knowledge on teeth bleaching by 
9.163 (P = 0.001).

Table 3 shows the correct responses of knowledge of teeth 
bleaching. Poor responses were noted, with only 16.4% reported 
avoiding tea, coffee, and smoking after teeth whitening, 16.6% 
bleach product mechanism of action, 18% safest concentration 
for OTC teeth whitening products, and 19.8% avoiding 
discoloring foods and drinks after bleaching. Subgroups 
analyses show that avoiding tea/coffee after teeth whitening 
was reported to be more common in female respondents than 
male respondents (22.1% vs. 11.9%, P = 0.001), respondents 
with a university degree (17.9% vs. 4.5%, P =0.005), dentists 
(25.6% vs. 15%, P = 0.016), and those who made frequent 
dentist visits (19.1% vs. 6.9%, P = 0.003). Female respondents 
tended to have better knowledge than males of the bleach 
mechanism action (28.2% vs. 7.4%, P = 0.001) and the safest 

concentration for OTC teeth whitening products (31.1% vs. 
7.7%, P = 0.001).

Discussion
In this study, a majority of respondents had a high level of 
knowledge (88.4%) on the importance of dental consultation 
before carrying out a bleaching procedure. The study has 
shown the necessity of applying tooth bleaching products 
under the supervision of a dental professional. However, 
some respondents had a low level of knowledge on post-
tooth-bleaching instructions such as avoiding tea, coffee, and 
smoking (16.4%). Respondents demonstrated poor knowledge 
when answering questions related to the action mechanism 
of tooth bleaching products (16.6%). Moreover, respondents 
demonstrated poor knowledge on the safety concentration of 
bleaching agents to the teeth, gingival tissue, and oral health 
(18.0%), similar to the findings of Ahmad et al. (2005), which 
found that the majority (59.6%) of their study participants 
demonstrated a lack of knowledge concerning safety of 
bleaching. In our study, respondents had poor knowledge about 
the whitening of crowns or fillings during the bleaching process 
(39.5%), side effects of bleaching (39.0%) and choosing the 
best bleaching approach for them (30.7%). We found that the 
respondents with a dental education, training, and practice 
tended to have better knowledge of tooth bleaching than 
non-dental professionals. Specifically, dental professional 
respondents had a higher level of knowledge than non-dental 
professional respondents (69.14 ± 12.65 vs. 39.97 ± 18.54, 
P = 0.001). Therefore, it is our recommendation that the public 
should request a dental consultation before carrying out any 
bleaching procedure, avoiding possible adverse side effects 
and complications.

Respondents with a university degree tended to have better 
knowledge of tooth bleaching than respondents with a 
secondary school education or less (44.90 ± 20.75 vs. 
36.28 ± 16.17, P = 0.001), which is consistent with a previous 
study highlighting the importance of education.16 Further, 
this study reported that tooth bleaching knowledge differed 
among different age groups, which is consistent with a previous 
investigation.17 This finding, however, reported no correlation 
between knowledge and age.18

Our results show that females had the highest percentage 
of correct answers on the questionnaire regarding tooth 
whitening, and considerably more knowledge on tooth 
bleaching compared to male respondents (55.58 ± 17.49 vs. 
34.73 ± 17.79, P = 0.001), which confirms the findings of an 
earlier study that reported significantly higher proportions of 
knowledge about tooth whitening in women than men (76.1% 
vs. 57.9%, P < 0.001).19 This finding confirms an earlier study 
that reported significantly higher proportions of knowledge 
about tooth whitening in women than men (76.1% vs. 
57.9%, P < 0.001).19 Female concerns about appearance 
and frequent dental visits are possible explanations for these 

Table 3: Knowledge of teeth bleaching.
Item N (%)
What causes teeth discoloration? 373 (62.1)
How important do you think a dental consultation is before 
carrying out a bleaching procedure?

532 (88.4)

What is the main reason for undergoing teeth whitening? 419 (69.6)
The length of treatment and expected outcome will depend on 350 (58.1)
After teeth whitening, and avoiding tea coffee and smoking 
results are expected to last for

99 ( 16.4)

What is the bleach product mechanism of action? 100 (16.6)
Which bleaching method are you aware of? 185 (30.7)
What of the following concentrations is the safest for over the 
counter teeth whitening products?

108 (18.0)

In your opinion which of the following cases bleaching is 
contraindicated?

263 (43.7)

What are the side effects of bleaching? 235 (39.0)
In your opinion, if you experienced tooth sensitivity during a 
bleaching procedure what should you do?

418 (69.4)

If you have crowns or fillings in your smile line do you think 
bleaching can whiten them?

238 (39.5)

How long should you avoid discoloring foods and drinks 
(e.g., tea, coffee) or smoking after bleaching?

119 (19.8)
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findings. A previous study supported the idea that attractive 
appearance is believed by many females to be a key element 
in effective social interaction and success.20 Knowledge about 
tooth whitening varied by location of residency in Riyadh 
city. Respondents in central Riyadh had considerably more 
knowledge of the effects of discoloring foods and drinks on 
teeth bleaching compared to respondents in western Riyadh 
(30.7% vs. 6.2%, P = 0.002). These findings point to a lack 
of dentist visits or communication with dental professionals 
among patients in western Riyadh compared to central 
Riyadh. Lack of communication was reported as a factor in 
lack of knowledge on tooth bleaching and its risks.21 Cigarette 

smokers had, especially poor, level of knowledge regarding 
tooth bleaching compared to non-smokers (33.40 ± 17.37 vs. 
45.54 ± 20.44, P = 0.001). This could be related to a lack of 
dentist visits. Respondents with frequent dentist visits had 
more knowledge compared to lack of dentist visits (47.30 ± 
20.14 vs. 35.54 ± 16.37, P = 0.001). Advance research needs 
to be carried out to address the issue of consulting a dentist 
before using tooth-bleaching products.

Conclusions
The socio-demographic factors such as age, gender, marital 
status and the level of education had a significant influence on 

Table 4: Knowledge subscales regarding teeth bleaching and its relation to sample characteristics.
Characteristics Avoiding tea/

coffee
Bleach 

mechanism of 
action

Safest concentrations for 
over the counter teeth 

whitening products

Avoid discoloring 
foods and drinks 

% P % P % P % P
Nationality

Saudi 16.7 0.567 16.7 0.814 18.6 0.216 19.5 0.594
Non-Saudi 13.8 15.5 12.1 22.4

Residency
Central 18.8 0.214 13.9 0.351 20.8 0.105 30.7 0.002*
Northern 17.8 17.4 21.1 17.8
Eastern 17.2 19.4 17.2 22.4
Western 6.2 9.2 7.7 6.2
Southern 16.4 20.0 13.2 18.2

Gender
Male 11.9 0.001* 7.4 0.001* 7.7 0.001* 22.0 0.118
Female 22.2 28.2 31.1 16.9

Age (years)
18-24 11.9 0.028* 21.7 0.001* 23.9 0.001* 19.0 0.768
25-34 19.3 19.3 20.0 18.4
35-44 14.3 7.1 5.1 22.4
≥45 25.8 4.5 10.6 22.7

Marital status
Unmarried 15.4 0.465 21.9 0.001* 24.5 0.001* 20.3 0.757
Married 17.6 11.1 11.2 19.3

Education
High school or less 4.5 0.005* 6.0 0.013* 7.5 0.017* 17.9 0.686
University 17.9 17.9 19.3 20.0

Smoke
No 17.4 0.104 18.0 0.021* 19.8 0.004* 18.7 0.103
Yes 10.1 7.6 6.3 26.6

Waterpipe tobacco use
No 16.4 0.947 16.0 0.372 18.5 0.504 19.2 0.439
Yes 16.7 19.6 15.7 22.5

Occupation
Dentists 25.6 0.016* 58.5 0.001* 61.0 0.001* 20.7 0.814
Non-dentists 15.0 10.0 11.2 19.6

How many times did you visit the dentist?
Never 6.9 0.003* 10.3 0.075 24.1 0.007* 20.7 0.915
1-5 times 8.1 11.1 8.9 18.5
5 or more 19.6 18.7 20.4 20.1

Respondents rate their knowledge about teeth whitening
Excellent 19.1 0.035* 41.8 0.001* 45.5 0.001* 21.8 0.001*
Good 19.8 15.3 15.7 26.4
Fair 14.5 8.1 10.5 13.9
Poor 6.5 3.9 2.6 9.1

*Chi-square test is significant at α=0.05
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the knowledge toward tooth bleaching. Cigarette smokers had 
a lower level of knowledge regarding tooth bleaching compared 
to non-smokers. Respondents of Riyadh central region had 
higher scores of knowledge than respondents of Riyadh 
western region. Respondents with frequent dentist visits had 
higher levels of knowledge on tooth bleaching compared to 
respondents with a lack of dentist visits.
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