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Abstract
Aim: The aim of this study was to assess the association between Sense of Coherence
(SOC) and toothbrushing behaviours in Iranian adolescents in Mashhad.

Materials and Methods: A representative stratified random sample of 1054 grade 6
Iranian students, living in Mashhad, answered a 37-item questionnaire with questions
on socio-demographic characteristics, frequency of toothbrushing behaviours and
Antonovsky’s 13-item SOC scale. Binary logistic regression was used to test the
association between SOC and toothbrushing behaviours.

Results: Higher SOC scores were significantly associated with more frequent
toothbrushing behaviours (p 5 0.01). This positive association remained significant
after adjusting for sex and father’s education level (p 5 0.01). When testing this
association for the boys and girls separately, the association was significant only for
girls (p 5 0.02). However, the interaction between sex and SOC was not significant
(p 5 0.56). The association between toothbrushing and sex remained significant after
adjusting for SOC (po0.001). Boys had a significantly stronger SOC than girls
(p 5 0.04).

Conclusions: SOC was associated with toothbrushing frequency in Iranian
adolescents in Mashhad. SOC did not fully explain the sex difference in toothbrushing
behaviours.
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Effective personal oral hygiene is the
main approach to controlling perio-
dontal diseases (Löe 2000, Albandar &
Tinoco 2002). Despite this fact, there
is relatively little information on the
socio-psychological factors influencing
toothbrushing behaviours (Sheiham &
Nicolau 2005). There are associations

between oral hygiene behaviours and
socio-demographic factors such as age,
sex, race/ethnicity and socio-economic
status (Papapanou 1999, Jenkins &
Papapanou 2001, Albandar 2002a, b,
Baelum & Scheutz 2002, Corbet et al.
2002, Gjermo et al. 2002, Sheiham &
Netuveli 2002, Maes et al. 2006). For
example, it is a universal finding that
girls have better oral hygiene than boys
(Hodge et al. 1982, Bergler 1989,
Albandar 2002a, b, Maes et al. 2006).
However, this sex difference has not yet
been fully explained.

Psychological factors such as health
locus of control, self-esteem, self-effi-

cacy and self-image also influence oral
hygiene behaviours (Macgregor et al.
1997, Albandar & Rams 2002, Koerber
et al. 2006). Such psychological factors
increase an individual’s propensity to
carry out health-promoting behaviours
such as toothbrushing. Interestingly, the
aforementioned psychological factors
also influence people’s views about con-
trol over their life and what steps can be
taken to improve their health. These
factors are encompassed by a concept;
Sense of Coherence (SOC) (Antonovsky
1987). Antonovsky (1987) postulated
that a SOC is a personality disposition
to view life in a coherent, meaningful
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and manageable manner. Those with a
strong SOC feel capable of understand-
ing the situations they are placed in
throughout life. Moreover, they view
these situations as manageable and
worth investing in. Similarly, those
with an internal health locus of control,
compared with those with an external
health locus of control, are more likely
to feel that they can manage their health
and, in general, their life (Antonovsky
1987). They see life events, including
diseases and their symptoms, as man-
ageable and worth doing something
about. This link between psychological
factors influencing oral hygiene beha-
viours and SOC suggests that SOC may
influence health behaviours including
toothbrushing behaviours. This assump-
tion is in accord with the findings of a
systematic review on SOC and its rela-
tion to health, which proposed that SOC
was a health-promoting resource (Eriks-
son & Lindström 2006).

A few studies have tested whether
there is an association between SOC and
oral health behaviours. Freire et al.
(2001) showed that oral health beha-
viours such as daily frequency of sugar
intake, between-meal frequency of
sugar intake and daily toothbrushing
frequency were not significantly asso-
ciated with SOC, whereas visiting den-
tists mainly for check-ups rather than
when there is a problem was associated
with a higher SOC. On the other hand,
Ayo-Yusuf et al. (2009), in a longitudi-
nal study of South African eighth-grade
adolescents, found that an increase in
SOC over an 18-month period was sig-
nificantly associated with an improve-
ment to twice-daily toothbrushing. The
change in SOC reported by Ayo-Yusuf
et al. (2009) is consistent with the results
of other studies indicating that SOC can
change during childhood and adoles-
cence and up to the end of the third
decade of life, when it is fully estab-
lished (Antonovsky 1987). A study in
Finnish adults aged 30–64 years
reported that those with a stronger
SOC were significantly more likely to
brush their teeth two or more times a
day than those with a less strong SOC
(Savolainen et al. 2005). They con-
cluded that a weak SOC was associated
with poor oral hygiene and less frequent
(less than once a day) toothbrushing
behaviour. These findings suggest that
SOC is associated with the frequency of
toothbrushing. There is little research on
the relationship between SOC and oral
hygiene behaviours, particularly in ado-

lescents in developing countries. On this
basis, the first objective of this study
was to examine the association between
SOC and toothbrushing frequency in
Iranian adolescents living in Mashhad.

As mentioned earlier, studies have
failed to explain the universal sex dif-
ference in oral hygiene behaviours. SOC
is assumed to be a comprehensive indi-
cator of oral hygiene behaviours of
adolescents, which encompasses estab-
lished psychological indicators of oral
hygiene behaviours. This suggests that
SOC may explain the sex difference in
oral hygiene practice in adolescents. If
SOC can explain the sex difference in
oral hygiene, it is rational to expect that
there should be a sex difference in SOC
in adolescents. Furthermore, despite the
fluctuation of SOC in early life, the sex
difference in SOC should be stable
throughout life as sex differences in
oral hygiene occur throughout the life
course. The few studies that have
reported on sex differences in SOC
among adolescents have yielded incon-
sistent findings. Ayo-Yusuf et al. (2009)
reported no sex difference in the SOC
scores among South African eighth-
grade adolescents. On the other hand,
16- and 19-year-old Swedish boys had
stronger SOC than their female counter-
parts (Simonsson et al. 2008). Similarly,
Honkinen et al. (2008) found higher
SOC scores for 15- and 18- year-old
Finnish boys than in girls. They also
showed that this disparity in SOC
among girls and boys did not change
between the ages of 15 and 18. The
inconsistency in the findings on sex
differences in SOC among different
populations may be partly explained by
cultural differences. This highlights the
importance of examining this hypothesis
in different adolescent populations. In
the Iranian community, where Islam is
the dominant religion, girls are encour-
aged to conform to religious practices at
an earlier age than boys. Around the age
of 8 years, girls are expected to adopt
certain social roles and commitments.
For boys, the pressure to conform occurs
around the age of 11–12 years. This may
result in a better developed SOC for
Iranian girls compared with boys. On
this basis, the second objective of the
present study was to investigate the sex
difference in SOC among Iranian ado-
lescents in Mashhad, and whether SOC
can provide an explanation for the
difference in oral hygiene between
female and male Iranian adolescents in
Mashhad.

The original SOC-13 scale, used in
this study, was developed in English
(Antonovsky 1987). Every time a scale
is used in a new context or with a
different group of people, it is necessary
to re-establish its psychometric proper-
ties (Streiner & Norman 2000). For this
purpose, the third objective of the pre-
sent study was to develop and to assess
the Persian version of the SOC-13 scale
among Iranian adolescents in Mashhad.

Sixth-grade adolescents were chosen
as they are at an important stage of life.
At this age, girls and majority of boys
have typically entered puberty. They
desire independence and adopt adult
health-related behaviours. In the Iranian
education system, sixth-grade is the first
year in the middle school. Adolescents
enter a study environment different from
primary school, where they are more
independent and have to make choices
about the modules they take, and form
more mature peer groups. Health-related
behaviours developed at this age are
likely to continue into adulthood (Jessor
1982). This may also apply to the SOC.
There is little available evidence on
changes of SOC from this age through
to adulthood. However, based on find-
ings from Honkinen et al. (2008) and
the fact that some gender-specific beha-
viours become more evident at this age,
it is rational to assume that the gender-
related pattern of SOC at this age would
remain unchanged later in life.

Materials and Methods

Sample

Subjects were sixth-grade Iranian stu-
dents in Mashhad, Iran. A two-stage
stratified random sampling method was
used. Strata were from different distinct
socio-economic regions identified by the
local education authority. Primary sam-
pling units were middle schools within
each region. Middle schools and then
sixth-grade male or female classes (sec-
ondary units) within selected schools
were randomly selected using random
number tables. Sample size was calcu-
lated, using data from a pilot study, to
have a 90% power of demonstrating a
statistically significant difference in the
SOC scores between two groups of
toothbrushing frequency (two or more
times per day, once a day or less) at a
5% level. Assuming a 10% drop-out, a
minimum sample size of 956 was
required for the study. However, the
present study was part of a project that
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required a larger sample size. For this
reason, a sample size of 1132 was
invited to participate in the study.

Ethical approval was obtained from
the Iranian National Ethical Committee.
Parents’ consent was obtained by a self-
administered questionnaire. Students
were free to withdraw at any stage of
the study. Subjects with disabilities,
with chronic systemic diseases in the
past 6 months, those wearing orthodon-
tic appliances and those who had worn
one in the last 2 years were excluded.

Instruments and measures

Subjects completed a 37-item pre-tested
questionnaire. The questionnaire con-
tained questions on socio-demographic
variables (age, sex, parent’s level of
education), frequency of toothbrushing
(more than three times per day, twice a
day, once a day, less frequently than
once a day, not at all) and the SOC
scale. To measure SOC, Antonovsky’s
SOC scale was used (Antonovsky
1987). This instrument has been used
in 33 languages in 32 countries (Eriks-
son & Lindström 2005). One version of
SOC, SOC-13, has 13 items with a
seven-point Likert-type scale. The
scores for these 13 items were combined
to calculate the total SOC score. Higher
scores indicated a stronger SOC (Anto-
novsky 1987). The internal consistency
of this scale measured by Cronbach’s a
ranged from 0.70 to 0.92 in 127 studies
presenting a high internal consistency
(Eriksson & Lindström 2005). Longitu-
dinal studies reporting test–retest relia-
bility showed considerable stability
(Eriksson & Lindström 2005).

As the SOC questionnaire was origin-
ally developed in English and Hebrew,
it was translated and validated for use in
the target Persian-speaking population.
The linguistic validation method of
Acquadro et al. (2004) was used, with
some modifications. It consisted of for-
ward and backward translation and vali-
dation in a pilot study. Students
participating in the pilot study were
asked to report any difficulties they
experienced with the questions. These
feedbacks were discussed among the
researchers and advice was sought
from one female and one male senior
middle-school teacher. Minor amend-
ments were made and the final version
was accepted for use in the main study.
As in the pilot study, the majority of
students reported difficulty in under-
standing the Persian SOC-13 scale; a

set of examples were developed for each
question of the SOC-13 scale. These
examples were read out by the ques-
tionnaire administrator after each ques-
tion. Examples were the same for all
students so as to avoid operator effects.
Students were given enough time to
answer the questions and were free to
ask questions from the administrator. In
the present study, Cronbach’s a of inter-
nal consistency for the Persian SOC-13
was 0.87. (The Persian SOC-13 scale is
available from the first author).

To test the reliability of students’
responses to the questionnaire, forty
randomly selected male and female stu-
dents were asked to answer the ques-
tionnaire again after a 1-week interval.
In the present study, the test–retest
correlation with a 1-week interval was
0.77.

Statistical analysis

Data were entered into a Dell computer
and processed for analysis using the
Statistical Package for Social Sciences
(SPSS for Windows, version 14.0/PC;
SPSS, Chicago, IL, USA). Data analysis
was carried out using STATA (STATA
Corp., College Station, TX, USA).
Toothbrushing frequency, the main
study outcome variable, had five cate-
gories. This was to investigate the fre-
quency distribution of toothbrushing
among Iranian adolescents in Mashhad.
However, to improve the interpretation
of the results of bivariate and multi-
variable analyses, this variable was later
dichotomized into once a day or less
versus twice or more a day, based on the
recommended frequency of twice a day
(Löe 2000). SOC was treated as a con-
tinuous variable. The SOC score was
calculated only for those who answered
all 13 items in the SOC-13 scale. To
assess the relationship between sex and
other study variables, including age,
parents’ education level, toothbrushing
frequency, and SOC, w2 and Mann–
Whitney tests were used as appropriate.
The association between toothbrushing
frequency and sex was also examined
using binary logistic regression. SOC
was added to the model to test whether
SOC explained the sex difference in
toothbrushing behaviour. The associa-
tions between toothbrushing frequency
and age, parents’ education level and
SOC were examined using binary logis-
tic regression. The association between
toothbrushing frequency and SOC was
also adjusted for sex and father’s educa-

tion level, the only socio-demographic
variables that were significantly asso-
ciated with toothbrushing. Tests for
interaction between sex and SOC were
carried out in order to test whether the
association between SOC and tooth-
brushing frequency was the same in
boys and girls.

Results

One thousand and one hundred and
thirty-two grade 6 students in Mashhad
were recruited. Twenty-nine students
did not meet the inclusion criteria and
were excluded; 21 had worn orthodontic
appliances in the last 2 years, mainly
space maintainers, and eight were suf-
fering from chronic systemic diseases.
Forty nine students were excluded either
because of lack of parental consent or
absence on the day of the study.
Although 93.1% of those invited
answered the questionnaire, data were
missing for some of the variables in the
questionnaire (the extent of missing data
ranged from 0.1% to 13.6%). Therefore,
the number of participants for different
variables varied from 911 to 1054.

Descriptive data

The majority of students were males
(59.2%). Their ages ranged from 11 to
16 years. The mean age for the whole
sample was 12.4 (SD 5 0.7). The mean
age for girls was 12.3 (SD 5 0.7) and
that for boys was 12.5 (SD 5 0.8).
89.2% of the subjects were 12–13 years
old. Students’ mothers were more likely
than their fathers to be illiterate or just
have primary school education: 47.4%
and 39.9%, respectively. 21.4% of the
fathers and 16.2% of the mothers had a
university degree (Table 1). 27 (3%)
participants failed to report their tooth-
brushing frequency. The difference in
the distribution of toothbrushing fre-
quency between the two sexes was sig-
nificant (po0.001). Girls (52.9%) were
more likely to brush their teeth at least
twice a day than boys (38.6%) (Table 1).

The total SOC score varied between
20.0 and 82.0 (Table 1). The mean SOC
score was 48.6 (SD 5 10.7). Boys had a
stronger SOC than girls (p 5 0.04).
When calculating the scores for SOC,
subjects who did not answer even one
corresponding question were excluded.
This resulted in a non-response rate of
13.6% for SOC.
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Bivariate and multivariable analyses

Girls were significantly more likely than
boys to brush their teeth more frequently
(OR 1.722; 95% CI: 1.342, 2.213)
(po0.001) (Table 2). This association
remained significant after adjusting for
SOC (OR 1.681; 95% CI: 1.302, 2.123)
(po0.001). There was no significant
association between toothbrushing fre-
quency and age (OR 1.102; 95% CI:
0.941, 1.283) (p 5 0.24) (Table 2).
However, the association among boys
was significant (OR 1.274; 95% CI:
1.043, 1.542) (p 5 0.02) (Table 2). The
test for interaction between sex and age
was not significant (p 5 0.43).

There was a significant association
between father’s education level and
toothbrushing frequency (p 5 0.01)
(Table 2). When testing this association
by sex separately, the results were sig-
nificant only for boys (p 5 0.01). The
interaction between sex and father’s
education level was not significant
(p 5 0.39). The association between
mother’s education level and tooth-
brushing frequency was not significant
for the whole sample (p 5 0.38) or
among the two sexes separately,
girls (p 5 0.35) and boys (p 5 0.28)
(Table 2).

A stronger SOC was significantly
associated with higher frequencies of

toothbrushing (OR 1.022; 95% CI:
1.001, 1.031) (p 5 0.01) (Table 2).
This association remained significant
after adjusting for sex and father’s edu-
cation level [odds ratio (OR) 1.021; 95%
CI: 1.001, 1.032] (p 5 0.01). When the
two sexes were examined separately, the
OR for girls (OR 1.021; 95% CI: 1.001,
1.041) and boys (OR 1.013; 95% CI:
0.991, 1.021) were very similar but the
significance of this association was dif-
ferent for the two sexes. It was sig-
nificant among girls (p 5 0.02) but not
for boys (p 5 0.23). However, the result
of the interaction test between sex and
the SOC score was not significant
(OR 0.992; 95% CI: 0.973, 1.011)
(p 5 0.56).

Discussion

SOC was significantly associated with
toothbrushing frequency in Iranian ado-
lescents in the city of Mashhad. The
association remained unaltered after
adjusting for sex and father’s level of
education. Similar results were found in
South African adolescents who com-
pleted an abbreviated version of SOC-
13 scale (Ayo-Yusuf et al. 2009). More-
over, in a study among adult Finns, SOC
was associated with frequency of tooth-
brushing (Savolainen et al. 2005). Our

findings are in contrast to a study on
Brazilian adolescents for whom this
association was not significant (Freire
et al. 2001). Freire et al. (2001) con-
cluded that oral health behaviours at this
age are more influenced by parents. The
Brazilian adolescents (mean age of 15
years) were older than the Iranian ado-
lescents (mean age of 12.4). The cut-off
point for dichotomizing toothbrushing
frequency in the Brazilian study was
three times a day. This may explain
the difference in the findings from this
Iranian study. The observed disparity in
the association between SOC and tooth-
brushing behaviours among different
populations suggests that this associa-
tion may be influenced by cultural dif-
ferences. It is important to note that
although there was a significant associa-
tion between toothbrushing and SOC in
the present study, the OR for this asso-
ciation was very close to 1. This indi-
cates that oral hygiene-promoting
programmes for Iranian adolescents in
Mashhad should incorporate stronger
indicators of oral hygiene alongside
SOC.

Iranian girls were significantly more
likely to brush their teeth more often
than boys. This is in line with the
universal finding that girls have cleaner
bodies and mouths than boys (Hodge et
al. 1982, Honkala et al. 1988, 1990,
Macgregor & Balding 1988, Bergler
1989, Biswas et al. 1990, Nzioka et al.
1993, Kuusela et al. 1997, Albandar
2002b, Taani et al. 2003). We hypothe-
sized that SOC may explain this sex
difference in toothbrushing frequency.
As a prerequisite for this hypothesis, it
was assumed that there should be a sex
difference in SOC. The results of the
present study showed a significant dif-
ference in SOC between Iranian girls
and boys in Mashhad. Similar results
were found among 15- to 18–year-old
Finns and 16- and 19–year-old Swedes
(Honkinen et al. 2008, Simonsson et al.
2008). However, there was no signifi-
cant difference in SOC between male
and female South African eighth-grade
adolescents (Ayo-Yusuf et al. 2009).
Similar differences in SOC by sex
among adolescents from different com-
munities were reported among adults in
some populations. Some studies
reported no sex differences in SOC of
adults (Due & Holstein 1998, Abel et al.
1999), while others found that men have
a stronger SOC than women (Kark et al.
1996, Schumacher et al. 2000, Suomi-
nen et al. 2001, Nilsson et al. 2002,

Table 1. Characteristics of the study participants, by sex

Male Female Total

Age (years)
Mean (SD) 12.49 (0.83) 12.31 (0.71) 12.42 (0.79)
Minimum–maximum 11–16 11–16 11–16
Number of participants 623 426 1049

Father’s education level (%)
Illiterate/primary school 40.4 39.3 39.9
Completed middle school 10.9 22.8 15.8
Completed secondary school 23.9 17.7 21.4
Had a university degree 22.8 19.3 21.4
Do not know 2.1 0.9 1.6
Total 100.0 (624) 100.0 (430) 100.0 (1054)

Mother’s education level (%)
Illiterate/primary school 48.1 46.5 47.4
Completed middle school 8.7 20.7 13.6
Completed secondary school 23.1 18.4 21.2
Had a university degree 18.1 13.5 16.2
Do not know 2.1 0.9 1.6
Total 100.0 (624) 100.0 (430) 100.0 (1054)

Toothbrushing frequency (%)
Twice a day or more 38.6 52.9 44
Once a day or less 61.4 47.1 56
Total 100(611) 100 (416) 100 (1027)

Sense of Coherence (SOC score)
Mean (SD) 49.1 (10.6) 47.9 (10.7) 48.6 (10.7)
Minimum–maximum 20.0–82.0 22.0–79.0 20.0–82.0
Number of participants 530 381 911
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Thome & Hallberg 2004). This sex
difference in SOC may be explained
by different social roles and values
assigned to men and women in different
cultures and communities. The results of
the present study did not support the
hypothesis that SOC may explain the
sex difference in hygiene behaviours.
The association between toothbrushing
and sex did not change after adjusting
for SOC. This was because girls were
more likely to brush their teeth fre-
quently, but boys had a stronger SOC.
Similarly, in other studies that reported
a sex difference in SOC, boys had a
stronger SOC than girls. SOC does not
appear to explain the sex difference in
toothbrushing behaviours of sixth-grade
Iranian adolescents in Mashhad. How-
ever, as evident from the diverse results
relating to sex differences in SOC in the
studies described above, it should be
borne in mind that this conclusion
may not apply in other societies. SOC
is influenced by genetics, culture and
social support (Antonovsky 1987)
and may manifest differently in other
communities.

The results of the initial analysis
showed that the association between
SOC and toothbrushing frequency was
significant among girls and not boys.
This may suggest that sex influences this
association. However, the interaction
between sex and SOC was not signifi-
cant, and the estimate was not very
different between the two sexes. This
may be because the study did not have
enough statistical power to detect the
difference, as it was not designed to be
powered to test for interactions.

The association between toothbrush-
ing frequency and age was only signifi-
cant among boys. However, because the
result of interaction between sex and age
was not significant, it cannot be con-
cluded that this association is different
in boys and girls. This may again be due
to lack of statistical power. Previous
studies did not provide consistent
results. In a multinational study in 32
countries in Europe and North America,
a significant positive association
between toothbrushing frequency and
age was found only in 15 countries
such as Italy, France and Russia (Maes
et al. 2006). On the contrary, a negative
association between toothbrushing and
age was reported in countries including
Macedonia, Greece, Spain, Israel, Mal-
ta, Germany and the Netherlands.

Apart from sex, father’s education
level was the only socio-demographicT
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factor associated with toothbrushing fre-
quency. This confirms the findings of
Lopez et al. (2006, p. 193), who
reported parents’ level of education
alongside father’s income as ‘‘the most
influential social indicators’’ of perio-
dontal diseases in adolescents. They
demonstrated a social gradient in perio-
dontal diseases as well as oral health
behaviours including toothbrushing fre-
quency, and concluded that parents’
level of education may ‘‘reduce the
risk of exposure to damaging factors
and reinforce protective health beha-
viours and psychosocial resources’’
(Lopez et al. 2006, p. 193). Parental
education is also an indicator of occupa-
tional status and family income.
Mother’s education level was not asso-
ciated with toothbrushing frequency, as
in Iran, mothers contribute small
amounts to family income, compared
with fathers.

Cronbach’s a coefficient (0.87) for
the Persian SOC-13 was comparable
with that of other versions of the SOC-
13 (0.70–0.92) (Eriksson & Lindström
2005). This value was higher than the
recommended value of 0.70 (Kline
1993), confirming a high internal con-
sistency. Test–retest reliability (0.77)
was higher than the range of 0.69–0.72
reported by other studies (Eriksson &
Lindström 2005). This was expected, as
a shorter interval between measure-
ments (1 week) was used for this study
compared with previous studies. These
results provide evidence for the relia-
bility of the Persian SOC-13 scale in
adolescents.

In conclusion, the present study high-
lights the importance of SOC as a factor
influencing toothbrushing behaviours in
adolescents. SOC did not explain the sex
difference in toothbrushing behaviours
in Iranian adolescents in Mashhad.
Further studies are required to investi-
gate factors that may explain the sex
difference in hygiene behaviours of
adolescents.
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Clinical Relevance

Scientific rationale for the study:
Although studies have shown the
importance of SOC for general
health behaviours, little is known
about the influence of SOC on oral

health behaviours such as tooth-
brushing.
Principal findings: SOC is signifi-
cantly associated with toothbrushing
behaviours in Iranian adolescents in
Mashhad.

Practical implications: Clinicians
should take into account the influ-
ence of SOC when implementing
programmes promoting oral hygiene.
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