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Abstract

Background: Behavioral aspects play a major role in the prevention of oral diseases. Moreover, not many people 
are aware of the relationship of smoking with potential oral diseases. Therefore, the aims of this study were to 
analyze oral hygiene behavior, smoking habits, and perceived oral health problems among a sample of university 
students in Al‑Kharj, Saudi Arabia. Materials and Methods: A self‑administered questionnaire about oral hygiene 
behavior, smoking, and perceived oral health problems was developed. The questionnaires were mainly distributed 
in Medical, Dental, and Pharmacy colleges of the university. Questionnaires completed at other colleges were 
included under the term “other colleges.” Results: Overall, 380 questionnaires were returned. Majority of the 
students (92.4%) reported cleaning their teeth. Most of the students reported cleaning teeth once daily (48.7%). Just 
over a half (55.8%) reported having a dental check‑up in the last 6 months, and a significantly higher number of 
dental students reported having a dental check‑up (P < 0.05). Regarding smoking, the majority (63.4%) reported to 
have never smoked while 17.3% reported that they were smoking frequently. About 17.6% perceived oral health 
problems, including a significant proportion of those who reported frequent smoking. Conclusions: Oral hygiene 
behavior exhibited by the university students sample was similar. Majority cleaned their teeth, although only once. 
Smoking habit was not exhibited by the vast majority of students. Frequent smokers perceived oral health problems 
more than other students.
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INTRODUCTION

Oral health is an important component of general 
health and overall quality of life.[1] Oral health 
can have an impact on overall quality of life and 
daily performances. Good oral health has an 
effect on appearance, allowing people to perform 
their social functions and daily activities without 
physical, psychological, or social inconveniences.[2] 

Changing patterns in the global diseases have been 
linked to changing lifestyles that include diet, use 
of tobacco, and consumption of alcohol. Changes 
in these lifestyle factors have a significant impact 
on oral health. Therefore, oral diseases qualify as 
a major public health concern.[3] There is a need to 
integrate oral health promotion with general health 
programs.[4]
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Dental patients can have a favorable attitude and belief, 
but a perceived lack of control toward dental visits can 
act as a barrier. Efforts should be directed to reduce these 
structural barriers, in order to enhance access to dental 
services.[5] The long‑term effect of a preventive dental 
program on tooth mortality, caries, and periodontal 
disease in adults has shown significant benefits.[6]

Guidance is given to people to brush their teeth twice daily, 
on a regular basis, with a fluoridated tooth paste. There is 
a strong evidence that mechanical measures to remove 
plaque decrease the incidence of dental caries and gingival 
inflammation.[7] However, for better oral hygiene, it is also 
important to use adjunct cleaning aids such as dental floss 
and mouth rinses. Many studies have recommended these 
measures for better long‑term oral home care.[8,9]

Cigarette smoking has now been recognized as the 
most important environmental risk factor in oral 
cancer and periodontitis.[10,11] Apart from having 
widespread systemic effects, cigarette smoking also 
increases susceptibility to periodontitis. It may also 
result in poorer response to dental treatment.[12] 
Behavioral aspects play a major role in the prevention 
of oral diseases. It is important to empower people 
about oral disease prevention so as to integrate this in 
their daily routines.[13] Moreover, not many people are 
aware of the relationship of smoking with potential oral 
diseases, particularly periodontitis.[14]

A study has been carried out on oral hygiene, smoking, 
and oral malodor among dental students in Saudi 
Arabia.[15] However, other studies about smoking behavior 
in Saudi Arabia, particularly among adolescents,[16‑21] 
do not relate oral hygiene behavior of Saudi university 
students to their smoking habits and perceived oral health 
problems. Obtaining information about oral hygiene 
behavior and smoking is vital for a satisfactory preventive 
program. Furthermore, strategies can be devised to limit 
undesirable oral behaviors or habits with the effective use 
of oral health promotion programs. Therefore, the aim 
of this study was to examine self‑reported oral hygiene 
behavior, smoking habits, and perceived oral health 
problems among university students.

MATERIALS AND METHODS

Study design and sampling

A descriptive cross‑sectional study was conducted 
among college students (N = 380) in Salman bin 
Abdulaziz University, Al‑Kharj, Saudi Arabia in the 
2 months period from September to October 2014. 

There are an estimated 9000 students studying in 
various college of the university. Out of total 19 
colleges in Al‑Kharj province, only 6 colleges were 
chosen for this study. Colleges with male students 
were only included. Colleges with female students 
were excluded due to cultural and regional restraints. 
Colleges in Al‑Kharj city were only involved. 
Moreover, colleges related to health sciences were 
chosen. Mainly, three colleges, namely College of 
Medicine, College of Dentistry, and College of 
Pharmacy, were chosen. Participants from colleges 
other than those mentioned were grouped in the 
“other colleges” category. “Other colleges” included 
College of Applied Sciences, College of Science, and 
College of Humanities. The questionnaires were 
randomly distributed among the selected colleges. The 
questionnaires were self‑administered during lunch 
break in the respective colleges. The participation was 
voluntary and the questionnaires included participant 
information letter explaining the purpose of the 
questionnaire in brief. Out of 400 self‑administered 
questionnaires, 380 were returned completed. 
Twenty questionnaires were found to be invalid due 
to discrepancy in answering and were subsequently 
discarded.

Ethical approval and official permission

The study protocol was reviewed by the Ethical 
Committee of the College of Dentistry, Salman bin 
Abdulaziz University in Al‑Kharj and was granted 
ethical clearance. An official permission was obtained 
from the authorities of the respective colleges at the 
university.

Pre‑testing of the questionnaire

A three‑page, self‑administered, anonymous, structured 
questionnaire was first pre‑tested on a group of 
students in the College of Dentistry and appropriate 
changes were made to improve the comprehensibility. 
The questionnaire was based on adult oral health 
survey UK[22] for oral hygiene behavior, smoking 
questionnaire, and self‑perceived oral health problems. 
The questionnaires were translated into the local 
language (Arabic) using reverse translation technique to 
ensure the integrity of meanings. Cronbach’s coefficient 
was found to be 0.75, which showed an internal 
reliability of the questionnaire. Content Validity Ratio 
(CVR) was calculated and found to be acceptable.

The questionnaire used in this study addressed three 
main aspects: (i) Oral hygiene behavior and practices, (ii) 
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smoking, and (iii) self‑perceived oral health problems. 
Questions ranged from demographic information like 
affiliated college to means of oral hygiene behavior and 
smoking status.

The questions regarding oral hygiene behavior included 
cleaning of teeth, frequency of cleaning, plaque control 
measures, use of aids and the traditional twig (miswak) 
for cleaning teeth. Visit to a dental clinic for preventive 
dental check‑up was also asked. The questions about 
smoking mainly included the frequency and severity 
of smoking status. Questions were asked about the 
perceived oral health problems in the last 6 months.

Statistical analysis

Data were analyzed using the Statistical Package 
for Social Sciences (SPSS v. 20) statistical software. 
Comparison of different variables was performed by 
using the Chi‑square test. Significance level used was 
P < 0.05.

RESULTS

A total of 380 completed questionnaires were returned 
and used in the analysis (response rate = 95%). The 
age range of participants was 20–25 years. Out of 380 
subjects, 351 (92.36%) reported cleaning their teeth 
with either toothbrush and/or miswak (traditional 
twig). Twenty‑nine (7.6%) subjects reported that 
they do not clean their teeth. Table 1 shows the 
frequencies of different oral hygiene behaviors 
exhibited by the participants. The total number of 
participants (N = 380) was almost equally divided 
among four groups. Table 2 presents the groups 
according to frequency of cleaning, preventive 

dental visits, and smoking behavior. Majority of the 
participants (79.2%) reported cleaning their teeth once 
(48.7%) or twice (30.5%) daily. However, there was 
no significant difference (P = 0.75) of oral hygiene 
behaviors among the groups. Most of the students 
from various colleges reported similar behavior 
of cleaning their teeth, i.e. once daily [Figure 1]. 
More than half (55.8%) of the participants reported 
a preventive dental visit in the last 6 months. 
Dental students (66.7%) reported significantly 
higher (P = 0.005) number of dental visits, when 
compared to other groups. Figure 2 shows the reported 
preventive dental visits by students of the various 
colleges. Vast majority (68.1%) of the participants 
reported to be either non‑smokers (63.7%) or having 
quit (4.4%) the behavior. College of pharmacy (70.5%) 
had significantly (P = 0.025) higher proportion of 
non‑smokers, while the “other colleges” group had 
the highest proportion (28.5%) of “frequent smokers.” 
Figure 3 compares the reported smoking behavior 
among various colleges.

Table 3 compares participants according to their 
perceived oral health problems, smoking frequency, 
and cleaning of teeth. Only 17.63% of the participants 
reported to perceive oral health problems. Irrespective 
of smoking, among the participants who reported 
cleaning their teeth, only 14.24% perceived oral health 
problems. Among the participants who reported not 
cleaning their teeth (n = 29), more than half (58.6%) 
perceived oral health problems. The oral health 
problems were significantly perceived more by those 
who did not clean their teeth and were frequently 
smoking (n = 11; P = 0.02).

DISCUSSION

It has been reported that varying attitudes can have a 
significant impact on establishing favorable oral health 

Table 1: Frequencies of oral hygiene behaviors
Oral health related behaviors n (%)
Do you clean your teeth?

Yes 351 (92.4)
No 29 (7.6)

How often do you brush your teeth?
Less than once/day 109 (31)
At least once/day 242 (69)

Do you use anything other than a brush?
Yes 180 (51)
No 171 (49)

Cleaning aids used
Floss 7 (2)
Twig 137 (39)
Toothpick 77 (32)
Mouth wash 63 (18)
Others 6 (1.7)
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habits.[21] Oral hygiene behavior is influenced by several 
factors, including parental attitudes, patient motivation, 
attitude, culture, and geographic region.[23‑26] Accurate 
knowledge about the oral hygiene of people at a point 
of time can be gained clinically. However, it is fair to say 
that oral hygiene status is better among those who claim 
to brush their teeth at least twice daily than among those 
who do not brush their teeth. This has been found in 
earlier studies as well.[27,28] In  our study, it was found that 
majority of the students clean their teeth, although not 

following the ideal recommended way of cleaning teeth, 
i.e. twice a day.

Results from this study visibly show the fact that many 
participants are unaware of the ways of practicing 
good oral hygiene. This finding presents a challenge 
to improvement of oral health in the 21st century.[3] 
Similarly, the results from a survey conducted in May 
2012 by the American Dental Association regarding oral 
health found that many people are not certain regarding 
proper dental care, recommended replacement time 
for toothbrushes, and causes of dental caries.[29] In our 
study, dental students seemed to be practicing certain 
oral hygiene behaviors significantly higher than other 
students, which may be attributed to higher knowledge 
of these students, and is comparable to similar results 
reported in a recent study from India.[30]

Clinical studies have proven that those with poor oral 
hygiene are at increased risk of developing various oral 
health problems.[6] Proper oral hygiene measures like 
the inter‑dental cleaning have shown improvement in 
clinical outcomes.[28] The results of the present study 
about oral self‑care are clearly in accordance with the 
earlier findings of a Turkish university and  lower than 
that of industrialized countries.[31] Strategies to promote 
dental service utilization, patients’ compliance, and a 
professional style oriented toward prevention may be 
useful to improve the oral health.[32] Kressin et al. observed 
that use of multiple hygiene behaviors was associated with 
greater tooth retention.[33] So, dental health education can 
only be tailored if there is a baseline data about people’s 
current oral hygiene behavior. Reducing the structural 

Table 2: Frequencies of cleaning, dental visits, and smoking among various colleges
College Frequency of  cleaning teeth Dental check‑up Smoking cigarettes

Never Occasionally Once a 
day

Twice a 
day

More 
than 

twice a 
day

Yes No No 
never

I used 
to, 

but I 
quit

Occasionally Frequently

Medical
n=97 (%)

6 (6.1) 3 (3) 52 (53.6) 31 (31.9) 5 (5.1) 54 (55.7) 43 (44.3) 66 (68) 3 (3) 16 (16.5) 12 (12.3)

Dental
n=90 (%)

5 (5.5) 3 (3.3) 48 (53.3) 26 (28.8) 8 (8.8) 60 (66.7) 30 (33.3) 55 (61.1) 5 (5.5) 13 (14.4) 17 (18.8)

Pharmacy
n=95 (%)

7 (7.3) 5 (5.2) 42 (46.7) 31 (32.6) 10 (10.5) 53 (55.8) 41 (43.2) 67 (70.5) 7 (7.4) 12 (12.6) 9 (9.5)

Others
n=98 (%)

11 (11.2) 7 (7.1) 43 (43.8) 28 (28.6) 9 (9.2) 41 (41.8) 57 (58.2) 53 (54) 3 (3) 14 (14.2) 28 (28.5)

Total
N=380 
(%)

29 (7.6) 18 (4.7) 185 (48.7) 116 (30.5) 32 (8.4) 208 (55.8) 172 (44.2) 241 (63.4) 18 (4.7) 55 (14.4) 66 (17.3)

χ2 8.58 11.89 17.66
P value 0.75 0.005* 0.025*
*p<0.05

Table 3: Perceived oral health problems according 
to “cleaning of teeth” and “smoking”

Perceived oral health 
problems

No Yes
Cleaning teeth “yes”

Smoke cigarette
No never 225 7
I used to, but I quit 10 5
Occasionally 32 19
Frequently 34 19
Total=351 301 (85.75) 50 (14.24)

P=0.001*; Chi‑square=70.77
Cleaning teeth “no”

Smoke cigarette
No never 7 2
I used to, but I quit 2 1
Occasionally 1 3
Frequently 2 11
Total=29 12 (41.37) 17 (58.62)

P=0.02*; Chi‑square=9.77
Total (%) 313 (82.36) 67 (17.63)
*p<0.05
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barriers may, therefore, also improve access to public dental 
services.[5]

Smoking is a risk factor for poor oral health and 
oral diseases.[34] One of the reports published about 
smoking status in Saudi Arabia suggests a wide range 
for the prevalence of smoking (2.4–52.3%). However, 
among university students, this range is lower 
at 2.4–37% (median = 13.5%).[20] In the present study, 
31.7% were found to be currently smoking. This value 
is on the higher side of the range mentioned. There was 
no significant difference in the frequency of smoking 
among various colleges. Oral and dental health care 
of non‑smokers has been found to be better than 
that of smokers.[35] Similarly, in a study of a group of 
Turkish students, dental health behavior, attitudes, and 
knowledge about oral health care improved with 
increasing level of education.[31,35]

In the present study only 17.63% of participants 
perceived that they had an oral health problem. 
There was no significant difference between various 
colleges in terms of perceiving oral health problem; 
however, lesser number of dental students reported 
experiencing such a problem. Confounding results 
were found among graduate dentists in North India.[30] 
Smokers perceived oral health problems significantly 
more than non‑smokers; there was also a significant 
difference of perceiving oral health problems and the 
frequency of smoking. In fact, irrespective of cleaning 
the teeth, many students who were from the “frequent 
smoker” group did perceive oral health problems. In 
a study about smokers in Riyadh city, it was noted 
that significantly higher smoking prevalence and daily 
cigarette consumption were associated with being male, 
single, and highly educated.[19]

In a recent study about smoking among dental 
undergraduate students,[36] a direct correlation was 
found to exist between oral hygiene practices and oral 
hygiene conditions associated with halitosis. In our 

study, perceived oral health problems were reported 
more when the subjects were smokers and also reported 
“no” when asked about cleaning teeth. Out of 7.6% 
(n = 29) of the subjects who answered “no” for cleaning 
teeth, 38% (n = 11) were smoking frequently. This is an 
indication that subjects perceived more oral problems 
if they were frequent smokers and also did not clean 
their teeth. In a similar study conducted in Riyadh 
among university students, it was found that those who 
observed better oral hygiene practices and smoked less 
frequently perceived less oral malodor.[15]

The oral health promotion needs to be planned so that 
it reaches youth better, especially in higher education 
institutions like a university. It was reported that 
education about dental health care in the pre‑university 
curriculum could be an important factor that can 
influence the oral health attitudes of students.[37] Oral 
health promotion in the form of oral health education 
can be highly beneficial for educated and motivated 
young students to have a better oral health.

Limitations of the study

This study may have selection bias due to the sampling 
method. Moreover, due to cultural and regional restrictions, 
the study was conducted among male students only. Studies 
relating to overall population consisting of university 
students including males and females with  higher 
representative numbers from different regions may give 
more accurate understanding about the issue.

CONCLUSION

•	 	Most	of	the	university	students	in	our	sample	clean	
their teeth; however, majority of them do not do it 
in the ideal recommended way

•	 	There	 is	 not	 much	 difference	 in	 terms	 of	 oral	
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hygiene behavior among the students of various 
colleges; however, certain variables like flossing and 
visit to a dentist were reported significantly higher 
by dental students which may be attributed to their 
greater exposure

•	 	Smoking	 was	 reported	 to	 be	 higher	 than	 average	
when compared to some other groups, although 
there was no significant difference among various 
colleges.

Perceived oral health problems were reported by a few 
students. Frequently smoking students reported more 
perceived oral health problems when compared to other 
groups.

Recommendations

There appears to be a definite need for oral health 
promotion for adoption of healthy oral behaviors and 
also to refrain from deleterious oral‑related habits like 
smoking. Smoking might need to be addressed as a 
separate issue in an attempt to increase the awareness 
of smoke‑related problems and target the smokers 
group with smoke cessation programs. This will enable 
the students to choose better oral health habits and to 
have good oral health that is necessary for the general 
well‑being.
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