
Page 1/13

The role of peer in�uence on oral health knowledge
and behaviors among adolescents
Mohammad Hossein Khoshnevisan 

Shaheed Beheshti University of Medical Sciences
Seyed Peyman Shariatpanahi 

University of Tehran
Maryam Sadeghipour Roudsari  (  pidra92@gmail.com )

Shaheed Beheshti University of Medical Sciences https://orcid.org/0000-0003-1171-1484
Mahshid Namdari 

Shaheed Beheshti University of Medical Sciences
Mahsa Malek-Mohamadi 

Shaheed Beheshti University of Medical Sciences
Mohammad Hadi Foroughmand 

Sharif University of Technology

Research article

Keywords: Oral health, Peer in�uence, Socio-behavior research, Tooth brushing, Dental �ossing,
Adolescents

Posted Date: November 4th, 2019

DOI: https://doi.org/10.21203/rs.2.16744/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.2.16744/v1
mailto:pidra92@gmail.com
https://orcid.org/0000-0003-1171-1484
https://doi.org/10.21203/rs.2.16744/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/13

Abstract
Background : Although many researchers, in different social sciences �elds, are being attracted to the
new potential promotional phenomenon, the in�uence of peer connections, the literature in dental public
health is very poor. This article investigates the role of peer in�uence on individuals’ oral health
knowledge and behavior among adolescents.

Methods: The purpose of the study was to explore the correlation of secondary school students’ oral
health behaviors and knowledge within friendship groups. A valid and reliable questionnaire was
developed. A total of 421 students (228 boys and 193 girls) aged between 12-13 years old participated in
the study. Ordinal regression analysis was used to identify the correlation between an individual’s oral
health knowledge and behaviors and his/her friends.

Results: The results demonstrated a strong relationship between students’ oral health behaviors and their
peer connections within their friendship groups at school. Speci�cally, tooth brushing frequency of a
student had a strong correlation with similar behavior of his/her friends. In addition, investigation of the
role of the second level connections (friends of one’s friend with no direct connection) showed a
signi�cant correlation in brushing behavior. However, the results revealed no strong correlation of oral
health knowledge among friends within their social network.

Conclusion: This paper highlighted the importance of the role of peer in�uence on oral health behavior.
Understanding the relation between oral health behavior and social network would help policy makers for
more cost effective oral health promotion programs among adolescents.

Background
Oral health as an important part of overall health plays a signi�cant role in individuals’ well-being and
quality of life. There are many different possibilities for improving oral health; most programs are
focused on individuals’ dental health behavior improvement. Many studies reported on the relationship
between dental health behavior and different characteristics of individuals, such as general health (1–3),
socio-economical parameters and level of education (4). For instance, results indicate that having
medical routine checkups had a relationship with tooth brushing frequency (5). Furthermore, there is a
signi�cant relation between 11–15 years old adolescents’ tooth brushing habits and their combined
effects of social class and migration status in Denmark (6).

Despite all attempts, there still seems to be a long way to fully understand the complex nature of the
challenge for better implementations of oral health promotion programs at regional and national levels.
Moreover experiences from other public health �elds, which deal with similar complex challenges,
demonstrated that social networks may introduce new methodological approaches to solve public health
problems using community based promotion programs(7, 8). These studies suggest that individuals’
health behavior, attitude and beliefs are mainly affected by their peer connections in their social networks.
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There are some evidences suggesting positive effects of social connections on different issues in public
health (9, 10). Pinquarts et al, have reviewed 286 studies on the in�uence of social network connections
on “subjective well-being later in life”, where most of all, suggest the positive association between social
network and health status (11). In addition, evidences suggest that social relations can reduce risk of
mortality (12, 13). In another study, a positive relationship between social contacts and mental health
was reported (14, 15). Moreover, some investigators have focused on peer in�uence on health risk
behaviors such as smoking behavior and alcohol use within social networks (11, 13). These studies
envisioned a promising future for policy makers to use the ever growing potential of social networks to
implement health promotion programs (16): A person �nds correlation in opinion and behavior with
his/her neighbors, in a social network, through the in�uence of peer connections (17) (9).

Although many researchers, in different public health �elds, are being attracted to this new potential
promotional tool, the literature in dental public health is very poor. This article investigates the role of peer
in�uence on individuals’ oral health knowledge and behavior which provides a corner stone for future
social network analysis. Sampling was conducted from secondary school students. Such groups have
very effective social networks in�uencing their health behaviors (18–21).

Methods

Participants and Setting
A total of 421 students consisting of 228 boys and 193 girls, aged between 12–13 years old, were given a
self-administered questionnaire. The designed questionnaire was instructed to be completed by the
students at home. This study has been approved by the Ethical Board Committee of Shahid Beheshti
Medical University in accordance with the Helsinki Declaration. Written informed consent has been
obtained from the parents prior to data collection process and, the data were anonymized before
analysis. The questionnaire for this study was developed to assess the relationship between oral health
knowledge/behavior and their friendship relations.

A comprehensive literature review in addition to obtaining experts’ opinion on each question was carried
out to design the questionnaire and evaluating its face reliability. Finally, test–retest reliability was
performed to determine the degree of reliability over time; the interval between administrations of the two
questionnaires was at least two weeks. Except for peer in�uence questions, test–retest reliability was
analyzed by Kappa statistics. Acceptable reliability was considered as the values of kappa coe�cient
greater than 0.75. The reliability of questions related to the peer in�uence was checked by calculating the
proportion of agreement.

In order to control for the socioeconomic status (SES) effects, SES was also assessed by evaluating
parental education level and economic status. The higher scores were indicative of better socioeconomic
state.
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Oral health knowledge was evaluated by using four questions including: child’s knowledge about dental
caries risk factors, the reasons for tooth brushing, frequency of dental checkups and using �uoridated
toothpaste. The computed oral health knowledge scores ranged between zero to nine where higher values
represent better knowledge. Oral health behavior was assessed by means of two questions about the
frequency of tooth brushing and �ossing.

Regarding the peer in�uence questions, the students were asked to list names of their �ve close friends.
Social network’s connections were assessed in two levels. The “�rst level” considered average score of
oral health knowledge and behavior among close friends of each student (direct connections). For the
“second level”, the average scores of knowledge and behavior of friends of friends were calculated. This
task was performed by forming a matrix of friends for each level of friendship. The level 1 friendship
matrix (adjacency matrix) consisted of 421 rows and columns, so that there was a speci�c row and
column for each individual. The matrix element xij, relevant to row i and column j, is 1 if student i has
named student j as his/her friend otherwise 0. Second level of friendship matrix is formed by the square
of the �rst level of friendship matrix. Similarly, subsequent levels of friendship matrix can be calculated
by subsequent powers of level 1 friendship matrix. It should be noted that the calculations were handled
by the “R package” statistical program version i386 3.2.2. Figure 1 demonstrates a schematic of the �rst
and second levels of friendship relations in the social network.

Bivariate analysis of oral health knowledge and behaviors with sex was conducted by Man-Whitney test.
The relation between a student’s oral health knowledge and his/her SES was assessed by spearman
correlation coe�cient. The same assessment was used to �nd any correlation between an individual’s
knowledge and the average of his/her friend’s knowledge. Furthermore, comparing the level of SES and
also the average of friends’ oral health behaviors (brushing and �ossing habits) with adolescents’
behaviors was conducted by Kruskal–Wallis tests and spearman correlation coe�cient.

For modeling the effects of peer in�uence on students’ oral health knowledge by controlling for the effect
of demographic and socioeconomic determinants, linear regression was implemented. Ordinal logistic
regression analysis was �tted to measure the effect of friends’ (level 1 and 2) �ossing and brushing
frequency on adolescent’s oral habits by adjusting the effect of other interested variables.

As a high correlation was detected between scores of knowledge and oral behavior between pairs of two
subsequent friendship relations levels (level 1 and level 2); therefore, in order to avoid multicollinearity in
regression analysis, only the �rst level of friendship was decided to be included in the regression analysis.

Results
The frequency distribution of daily tooth brushing showed that 30.8% of the students brushed their teeth
two or more times daily. About 47.5% of students brushed once a day and the rest (21.7%) reported no
brushing. Daily dental �ossing behavior was reported by 23.6%, and 27.5% of participants reported in
frequent �ossing as an indication of �ossing once or twice a week. In addition, 48.9% reported that they
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did not �oss at all. The reported oral health knowledge scores ranged between 0 - 9 and the distribution
had a median of 6 and interquartile range (IQR) of 5 to 7. The comparison of oral health knowledge
between girls and boys are presented in Table 1. A signi�cantly better oral health knowledge was reported
by girls compared to boys (P<0.01). In addition, as illustrated in Table 2, girls demonstrated a
meaningfully higher level of oral health �ossing (P = 0.006) and brushing behavior (P-value<0.001) as
well.

A signi�cant difference was detected in levels of socioeconomic status (SES) between groups with
different tooth brushing behaviors (P<0.01) while, SES was not signi�cantly correlated with �ossing (P =
0.25) or knowledge (P = 0.23) levels (Tables 1 and 2).

As Table 2 illustrates, there was a positive relationship between student’s daily brushing frequency and
the average of his/her friends’ daily tooth brushing (P<0.001). Flossing frequency was also positively
correlated with friends �ossing habits (rs = 0.25, P = 0.008). In addition, students’ daily tooth brushing
was signi�cantly related to the average tooth brushing of his/her friends of friends (level 2 of friendship);
although such a relationship, was not detected for �ossing. It should be noted that for the subsequent
levels of friendship (level 3 and more) no relationship was detected. In addition, one’s oral health
knowledge showed no correlation with the average score of his/her friends’ (level 1 and 2) knowledge
(Table 1).

Table 3 shows the results of regression analysis for evaluating peer in�uence, on oral health knowledge
and behavior, after controlling for the effect of socioeconomic status and gender. Participants’ gender
showed a signi�cant association with all evaluated items. Similarly, a signi�cant relationship was found
between socioeconomic status and brushing (P = 0.02). The correlation between the score of brushing
frequency and socioeconomic status showed that socioeconomic status is positively related to brushing
behavior. On the other hand, there was no association between socioeconomic status with �ossing and
oral health knowledge.

After controlling the effect of gender and socioeconomic status, it was shown that friends’ brushing habit
had a signi�cant positive effect on students’ brushing behavior (P = 0.01). Furthermore, in the same way,
friend’s �ossing behaviors was weakly affected by the adolescents’ �ossing behavior (p = 0.06). There
was no correlation of oral health knowledge among friends.

Discussion
This study analyzed brushing frequency, dental �ossing and oral health knowledge among girls and boys
within their friendship groups at school. Results showed that girls were more likely to perform brushing
and �ossing compared to boys. This is consistent with previous results by Langlie (1997) and Ronis
(1993) reporting different sex related health behaviors (22, 23) (5). In addition, there was a signi�cant
difference between dental knowledge in the two sexes.
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Furthermore, it is reported that oral health status is associated with socioeconomic status (24, 25). In line
with these investigations, we report the relationship between socioeconomic status and tooth brushing.
However, we did not �nd any relationship between socioeconomic status, oral health knowledge and
�ossing. This may be due to the fact that the results come from adolescents in public schools where
students are mostly coming from families with almost the same low economic status.

The present study aimed to evaluate the peer connection in�uence on oral health knowledge and
behavior of adolescents. We found a correlation of brushing and �ossing frequency among friends,
which means that students in friendship groups show almost the same oral health behaviors. This result
is in agreement with previous studies (26).(26); however, a similar positive relationship was not detected
for oral health knowledge. This means that friendship relations play a signi�cant role in dental behavior
while it does not impact students’ oral health knowledge. This might be due to the fact that students do
not talk about their oral health knowledge so much, but unintentionally their oral health status, for
example the brightness of their teeth, affects their friends’ behavior. Some studies reported that oral
health knowledge is not necessarily related to better health behavior (24, 27). This was the same in our
study as well. In addition, studies supported the fact that oral health knowledge is not enough to change
the behavior (26, 28).

We also found a statistically signi�cant relation between level two friends’ (individuals with distance 2 in
the social network) brushing frequencies while for higher levels of friendships there is no correlation
detectable. This somehow shows a correlation length of 2 in the social network and indicates that the
peer connections are so strong that even individuals who are not directly connected, and are connected
through a third person, demonstrate similar behaviors. Obviously, this correlation decreases as the
friendship distance between the student’s increases.

We also found that after adjusting for the 1st level friends, i.e. removing the effect of direct friends, the
signi�cant correlation between students and their 2nd level friends’ frequency of brushing disappears.
This is due to the fact that the second level friends actually impact the individual’s behavior indirectly
through the �rst level. Thus, as it is expected, adjusting the �rst level friends’ effect clears the correlation
between the second level friends’ brushing frequency.

Conclusion
The present study investigates the in�uence of peer connections among students on their oral health
knowledge and behaviors. A signi�cant correlation of oral health behaviors was found among groups of
friends at school. Results of this study suggests that in order to plan for cost effective oral health
promotion programs among adolescents, one can bene�t from the peer in�uence within friendship
networks at school.

List Of Abbreviations
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SES: socio-economic status

IQR: interquartile range
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Tables

Table 1- Bivariate regression analysis of oral health knowledge with sex, socio economic status (SES)

and average of friends

 

Parameter

 

Oral health knowledge

  Score/Correlation coe�cient P-value

Gender

             

Male 5(4,7)* 0.001

Female 6(5,7)*

Socio Economic Status (SES) 0.06** 0.23

 

Average of friends’

Level1 0.06** 0.24

Level2 0.02** 0.75

         

* Mean of oral health knowledge score (Q1,Q3)

** Spearman correlation coe�cient

 

 

Table 2- Bivariate regression analysis of oral health behavior with sex, socio economic status (SES) and

average of friends
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Parameters

 

Flossing

 

Brushing

  Once Frequently Never P-

value

Twice or more a

day

Once a

day

Sometimes or

never

p-

value

Gender Female

Number

(Percent)

45

(23.3%)

64

(33.1%)

84

(43.6%)

 

0.006

78

(40.4%)

93

(48.1%)

22

(11.3%)

<0.001

Male

Number

(Percent)

54

(23.7%)

52

(22.8%)

122

(53.5%)

52

(22.8%)

 

107

(46.9%)

69

(30.3%)

Socio Economic Status (SES) score 5

(3,7)

5

(3,6)

5

(3,7)

0.25 5

(4,7)            

5

(3,7)

5

(3,6)                    

<0.01

Average of friends’   behavior

score

Level

1

 

1.5

(1,1.8)

1.5

(1,2)

1.25

(1,1.75)

0.008 2.25

(2,2.5)

2

(1.8,2.4)

2

(1.25,2.25)

<0.001

Level

2

2.5

(2.1,2.8)

2.5

(2.1,3.8)

2.4

(2.1,2.8)

0.74 2.2

(1.2,2.5)

2.09

(1.8,2.3)

1.88

(1.62,2.22)

<0.001

                     

 

 

Table 3- Regression analysis for evaluating peer in�uence, on oral health knowledge and behavior, after

controlling for the effect of socioeconomic status and gender.
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Parameter

 

B

 

Exp(B)

 

95%CI OR

 

Sig.level

Tooth Brushing (Intercept) -1.541 0.214 0.062 0.736 0.014

  0.736 2.087 0.612 7.114 0.240

Gender 0.894 2.445 1.432 4.175 0.001

Socioeconomic  status 0.121 1.129 1.019 1.250 0.020

friends Brushing frequency  0.609 1.839 1.148 2.945 0.011

Flossing (Intercept) 0.881 2.414 1.085, 5.369 0.031

  2.188 8.915 3.907 20.346 <0.0001

Gender 0.578 1.783 1.099 2.892 0.019

social economic status 0.048 1.049 0.948 1.161 0.354

friends �ossing frequency 0.316s 1.371 0.982 1.913 0.063

Oral Health Knowledge (Intercept) 5.264   4.014 6.513 0.000

Gender .418   .009 .827 .045

Socio economic status 0.011   -0.075 0.096 0.808

friends Average knowledge 0.055   -0.144 0.254 0.587

Figures
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Figure 1

Schematic representing friendship and levels of friendship in a friendship network; for a node labeled as
“Student”, its level 1 friends, i.e. direct friends, are marked as blue where level 2 friends, i.e. his/her friends
of friends are shown green.


