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INTRODUCTION

Poor oral hygiene leads to poor oral health, which in turn has 
negative impacts on overall health and quality of life. These 
impacts can take the form of pain, discomfort, lower self-es-
teem, and poor school attendance and performance [1–3]. 
One of the main indicators for oral hygiene is tooth-brushing 
frequency [4]. Regular tooth-brushing habits adopted in ad-
olescence are usually sustained into adulthood and may re-
duce the burden of disease, as they may have a protective role 
against cardio-metabolic risk factors [5, 6]. Despite the well-
known benefits of tooth brushing, approximately 5%–10% of 
adolescents in low- and middle-income countries (LMICs) 
have been found to never or rarely brush their teeth [7].

Oral health behaviours are influenced by psychoso-
cial, economic, cultural, and environmental determinants 

[8–11]. Family environments, including socio-economic sta-
tus (SES), culture, parental support, and role modelling, play 
a key role in enabling and supporting healthy choices and 
lifestyle [9, 12]. Family influence is particularly important in 
the development of tooth-brushing habits, which are initiated 
at early ages [13]. In addition, school and the social envi-
ronment where children live, learn, and play, affect their oral 
health behaviours [9]. As children enter adolescence, which 
is a transitional period of life marked by physical and psy-
chological changes, social influence becomes increasingly 
important, particularly from peers [12, 14]. Social interaction 
is known to be a motivation for tooth brushing [15]. A study 
also suggested that psychological distress could negatively 
affect oral health behaviours [16]. The impact of psychoso-
cial factors on health behaviours might differ in different so-
cio-cultural settings [17, 18].
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Tooth-brushing habits are enmeshed in complex daily hab-
its and can indicate the wider context of adolescents’ lifestyles 
[8, 10, 19]. The association between tooth-brushing frequency 
and elements of lifestyle, such as dietary behaviour, physical 
activity, sedentary behaviour, nutritional status, smoking, and 
alcohol and cannabis use, have been demonstrated [4, 15, 20–
24]. It has been suggested that lifestyle might reflect the health 
consciousness and personal characteristics of a person and is 
also associated with psychosocial factors shaped by the local 
cultures and shared contexts [11, 25–28].

Although there have been several studies on oral health 
behaviours, there is still limited evidence of the associations 
between lifestyle, psychosocial factors, and oral hygiene 
practice among adolescents in developing countries, such 
as Indonesia. Most of the existing studies have been from 
developed countries. Health behaviours differ across coun-
tries. Owing to the fact that Indonesia is a developing coun-
try with an unequal distribution of healthcare resources [29], 
rapid economic transition and modernisation leading to so-
cial change, the health behaviours of Indonesian adolescents 
might differ from those in developed countries. The preva-
lence of Indonesian adolescents reporting oral health prob-
lems has increased from 25% in 2013 to 56% in 2018, and 
73% had suffered from caries in 2018 [30, 31]. Considering 
the important role of oral hygiene practice in maintaining 
oral health, the identification of factors that can predict oral 
hygiene practice in this population is necessary for develop-
ing oral health policies and programmes.

The aim of this study was to evaluate the prevalence 
of oral hygiene practice and its associated factors among 
school-going adolescents in Indonesia. We hypothesised that 
lifestyle and psychosocial factors were positively associated 
with oral hygiene practice.

MATERIAL AND METHODS

This study was a secondary data analysis of the 2015 
Indonesia Global School-based Health Survey (GSHS) data. 
The dataset was publicly available from the website of the 
World Health Organisation (WHO) [32]. The GSHS is a 
school-based survey project developed by the WHO and the 
Centers for Disease Control and Prevention (CDC) to evalu-
ate health behaviours and protective factors among students 
aged 13–17 years [33, 34]. A two-stage cluster sampling de-
sign was used for the survey. The first stage was to select 
school samples with probability proportional to size. The 
next stage was to systematically sample the classrooms. All 
students in the selected schools and classrooms completed the 
anonymous, self-reported questionnaires in one regular class 
period. In Indonesia, a total of 75 schools across 3 regions 
(Sumatra, Java-Bali, and outside of Sumatra, Java-Bali) in 
26 provinces and 68 districts or cities were selected [33, 35]. 

The respective response rates of schools and students were 
100% and 94%. The total number of students included was 
11,142 [34].

The implementation of the GSHS in Indonesia was ap-
proved by the national government administration and in-
stitutional review board or ethics committee (LB.02.01/5.2/
KE.158/2015). Informed consent to participate was obtained 
from students and their parents [35].

The dependent variable in our study was oral hygiene 
practice, assessed through the question of tooth-brushing fre-
quency (times/day).

Independent variables

Demographic variables included age, sex, and hunger status 
(used as a proxy for SES). Lifestyle variables included di-
etary practice, physical activity, sedentary behaviour, nutri-
tional status, smoking, and alcohol and drug use. The dietary 
practice variable was constructed from diet-related items 
measured in the GSHS. One point each was given for the fol-
lowing responses: fruits ≥2 times/day, vegetables ≥3 times/
day, soft drink <1 times/day, and fast food <3 times/week. 
The cut-off values used to dichotomise these responses were 
based on a previous study [36]. The scores were summed and 
categorised based on the median value into two groups: un-
healthy (score 0–2) and healthy (score 3–4) dietary practice. 
Physical activity was defined, following the WHO recom-
mendation, as being physically active for at least 60  min/
day [37], while sedentary behaviour was defined as sitting 
for ≥3 h/day [36]. The body weight and height of the stu-
dents were measured to calculate body mass index (BMI), 
which indicated their nutritional status. It was categorised 
into underweight, normal weight, and overweight/obese [33]. 
Smoking and alcohol use were defined as ≥1 day use in the 
past 30 days, while drug use as ≥1 time marijuana use in life.

The psychological variable was psychological distress. 
Following a previous study [38], psychological distress was 
measured from five indicators. One point each was given 
for the following responses: no close friends, mostly/always 
lonely, mostly/always anxious, having suicidal ideations, and 
having suicidal attempts. The scores from these indicators 
were summed and categorised based on the median value 
into no (score 0) and yes (score 1–5).

Social support variables included peer and parental sup-
port. Peer support was defined as students in the school 
mostly/always being kind and helpful. The parental support 
variable was developed from three questions related to par-
ents in the GSHS. One point each was given for the following 
responses: parental/guardian mostly/always checking home-
work, mostly/always understanding children's problems and 
worries, and mostly/always knowing children's activities in 
their free time [36]. The scores were summed and categorised 
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based on the median value into no (score 0) and yes (score 
1–3).

Details of these variables and their categorisations can be 
seen in Table S1.

Conceptual framework

A directed acyclic graph (DAG) was created using Dagitty, 
to illustrate the assumed relationships among variables in our 
study, and to aid in the selection of variables to be adjusted 

for [39]. The lifestyle group of variables included dietary 
practice, physical activity, sedentary behaviour, nutritional 
status, smoking, and alcohol and drug use. The psychological 
variable was psychological distress. The social support group 
of variables included peer and parental support.

Figure 1 shows variables that had to be adjusted for when 
social support variables were set as exposures. These were 
age, sex, and SES. Figure 2 shows variables that had to be 
adjusted for when lifestyle variables were set as exposures. 
These were age, sex, SES, and social support variables. 
Figure 3 shows variables that had to be adjusted for when 

F I G U R E  1   The DAG when social support variables were set as exposures

F I G U R E  2   The DAG when lifestyle variables were set as exposures

F I G U R E  3   The DAG when psychological variable was set as an exposure
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psychological variable was set as an exposure. These were 
age, sex, SES, lifestyle, and social support variables.

Based on the DAG, three models were developed. Model 
1 included age, sex, SES, and social support variables. Model 
2 included age, sex, SES, lifestyle, and social support vari-
ables. Model 3 included age, sex, SES, lifestyle, psychologi-
cal, and social support variables.

Data analysis

Data analysis was conducted using SPSS 23.0 (IBM), taking 
into account the complex study design. The data weighting 
process followed the GSHS guidance, involving three weight-
ing variables (primary sampling unit, stratum, and weight). 
Weighting made the results representative of the target popula-
tion and was applied to adjust for the sampling design, non-re-
sponse, and population distribution by grade and sex [33, 40].

Descriptive analysis was performed to summarise the 
characteristic of the sample and report the weighted percent-
ages. Differences in tooth-brushing frequency among the se-
lected variables were statistically tested by the adjusted F (a 
variant of the second-order Rao-Scott adjusted chi square sta-
tistic) and its degrees of freedom. Multiple logistic regression 
was employed to evaluate the association between different 
groups of variables and tooth-brushing frequency. The sig-
nificance level was set at a p-value < 0.05.

RESULTS

The sociodemographic characteristics of the sample can be 
seen in Table 1. The weighted mean (±SE) age of the stu-
dents was 14.0 (±0.2) years; 48.9% were male, and 4.1% had 
lower SES (indicated by mostly/always experiencing hun-
ger). The prevalence of students brushing their teeth less than 
twice daily and at least twice daily was 10.8% and 89.2%, re-
spectively. Males and lower SES students brushed their teeth 
less frequently than females and higher SES students. There 
were no significant differences in tooth-brushing frequency 
by age.

Table 2 presents tooth-brushing frequency by lifestyle 
and psychosocial characteristics. Participants with infre-
quent tooth-brushing habits tended to have unhealthy dietary 
practice and longer sedentary time, and were more likely to 
smoke cigarettes, use alcohol and drugs, have psychological 
distress, less peer support, and no parental support compared 
to their counterparts with frequent tooth-brushing habits. 
There were no significant differences in tooth-brushing fre-
quency within the physical activity levels or within those of 
nutritional status.

Table 3 presents the outcome of the analyses of the as-
sociations between lifestyle, psychosocial correlates, and 
tooth-brushing frequency. Besides sex and SES, model 1 
shows that peer and parental support were associated with 
tooth-brushing frequency, and the associations remained 

T A B L E  1   Tooth-brushing frequency by sociodemographic characteristics

Variables

Total sample Less than twice daily At least twice daily

p-Valuec N a  % (95% CI)b  Na  % (95% CI)b  Na  % (95% CI)b 

Tooth-brushing frequency

Less than twice daily 1191 10.8 (9.3–12.5)

At least twice daily 9873 89.2 (87.5–90.7)

Sex

Male 5090 48.9 (47.2–50.5) 807 15.7 (13.6–18.0) 4241 84.3 (82.0–86.4) <0.001

Female 6020 51.1 (49.5–52.8) 381 6.1 (5.0–7.5) 5604 93.9 (92.5–95.0)

Age

≤12 years old 2047 19.4 (16.3–23.1) 238 11.5 (9.6–13.8) 1794 88.5 (86.2–90.4) 0.546

13 years old 2502 24.2 (20.3–28.5) 279 10.6 (8.7–12.9) 2204 89.4 (87.1–91.3)

14 years old 2565 24.1 (20.7–28.0) 280 11.0 (8.8–13.5) 2263 89.0 (86.5–91.2)

15 years old 1943 14.7 (12.2–17.5) 203 11.4 (9.5–13.6) 1727 88.6 (86.4–90.5)

≥16 years old 2067 17.6 (11.0–26.9) 188 9.5 (6.7–13.1) 1871 90.5 (86.9–93.3)

Hunger status (proxy for SES)

Never/rarely/sometimes 10,609 95.9 (95.2–96.4) 1095 10.4 (9.0–12.1) 9444 89.6 (87.9–91.0) <0.001

Mostly/always 482 4.1 (3.6–4.8) 87 18.3 (14.7–22.6) 389 81.7 (77.4–85.3)
aN is unweighted frequency. 
b% (95% CI) is weighted percentage and 95% compatibility intervals. 
cDifferences in the distribution of variables across tooth-brushing frequency were statistically analysed by the adjusted F (a variant of the second-order Rao-Scott 
adjusted chi square statistic) and its degrees of freedom. Bold values represent significant differences (two-sided p-value < 0.05). 
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after additional adjustment of other variables in models 2 
and 3. Model 2 shows that healthy dietary practice was asso-
ciated with frequent tooth brushing, while longer sedentary 
time and drug use were associated with infrequent tooth 
brushing. These associations persisted after the inclusion 

of the psychological factor. Model 3 further shows that 
psychological distress was associated with infrequent tooth 
brushing. Associations between tooth-brushing frequency 
and age, physical activity, nutritional status, smoking, and 
alcohol use were not demonstrated.

T A B L E  2   Tooth-brushing frequency by lifestyle and psychosocial characteristics

Variables

Total sample Less than twice daily At least twice daily

p-valuec N a  % (95% CI)b  Na  % (95% CI)b  Na  % (95% CI)b 

Lifestyle

Dietary practice

Unhealthy (score 0–2) 7476 66.9 (64.3–69.4) 892 12.2 (10.4–14.3) 6532 87.8 (85.7–89.6) <0.001

Healthy (score 3–4) 3453 33.1 (30.6–35.7) 269 7.8 (6.7–9.2) 3164 92.2 (90.8–93.3)

Physical activity

0–6 day/week 9594 87.8 (86.5–89.0) 1039 11.0 (9.4–12.7) 8490 89.0 (87.3–90.6) 0.603

7 day/week 1316 12.2 (11.0–13.5) 135 10.4 (8.0–13.4) 1175 89.6 (86.6–92.0)

Sedentary behaviour

≤1–2 h/day 8016 72.7 (69.7–75.5) 792 9.8 (8.5–11.3) 7164 90.2 (88.7–91.5) 0.001

≥3–4 h/day 2906 27.3 (24.5–30.3) 373 13.3 (10.8–16.2) 2519 86.7 (83.8–89.2)

Nutritional status

Normal weight 8139 76.3 (74.5–78.0) 842 10.5 (8.7–12.6) 7242 89.5 (87.4–91.3) 0.312

Underweight 863 7.9 (7.1–8.9) 102 12.0 (9.2–15.6) 755 88.0 (84.4–90.8)

Overweight/obese 1552 15.8 (14.2–17.5) 142 9.4 (8.1–11.0) 1400 90.6 (89.0–91.9)

Current smoking

0 day 9813 88.4 (86.7–90.0) 963 9.9 (8.5–11.6) 8797 90.1 (88.4–91.5) <0.001

≥1 day 1172 11.6 (10.0–13.3) 195 16.1 (13.1–19.7) 958 83.9 (80.3–86.9)

Current alcohol use

0 day 10,448 95.6 (94.6–96.5) 1066 10.4 (8.9–11.9) 9315 89.6 (88.1–91.1) <0.001

≥1 day 473 4.4 (3.5–5.4) 85 17.0 (13.1–21.7) 379 83.0 (78.3–86.9)

Drug use

0 time 10,771 98.3 (97.6–98.8) 1109 10.4 (8.9–12.1) 9596 89.6 (87.9–91.1) <0.001

≥1 time 172 1.7 (1.2–2.4) 47 28.5 (22.4–35.4) 120 71.5 (64.6–77.6)

Psychological factor

Psychological distress

No (score 0) 9117 84.5 (83.4–85.7) 893 9.9 (8.5–11.4) 8171 90.1 (88.6–91.5) 0.001

Yes (score 1–5) 1705 15.5 (14.3–16.6) 234 13.8 (11.1–17.1) 1460 86.2 (82.9–88.9)

Social support

Peer support

Never/rarely/sometimes 6695 60.9 (58.6–63.0) 818 12.3 (10.5–14.4) 5830 87.7 (85.6–89.5) <0.001

Mostly/always 4282 39.1 (37.0–41.4) 353 8.4 (7.0–10.0) 3904 91.6 (90.0–93.0)

Parental support

No (score 0) 3907 35.6 (33.8–37.5) 540 14.0 (11.9–16.5) 3343 86.0 (83.5–88.1) <0.001

Yes (score 1–3) 6900 64.4 (62.5–66.2) 616 9.0 (7.6–10.7) 6242 91.0 (89.3–92.4)
aN is unweighted frequency. 
b% (95% CI) is weighted percentage and 95% compatibility intervals. 
cDifferences in the distribution of variables across tooth-brushing frequency were statistically analysed by the adjusted F (a variant of the second-order Rao-Scott 
adjusted chi square statistic) and its degrees of freedom. Bold values represent significant differences (two-sided p-value < 0.05). 
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T A B L E  3   Summary of multivariable models for tooth-brushing frequency

Variables
Model 1a 
OR (95% CI)

Model 2b 
OR (95% CI)

Model 3c 
OR (95% CI)

Demographics

Sex

Female Ref. Ref. Ref.

Male 0.37 (0.31–0.44) 0.37 (0.31–0.44) 0.36 (0.30–0.43)

Aged  1.04 (0.96–1.12) 1.05 (0.97–1.15) 1.06 (0.97–1.15)

Hunger status (proxy for SES)

Never/rarely/sometimes Ref. Ref. Ref.

Mostly/always 0.58 (0.46–0.74) 0.54 (0.41–0.71) 0.60 (0.46–0.79)

Lifestyle

Dietary practice

Unhealthy (score 0–2) Ref. Ref.

Healthy (score 3–4) 1.60 (1.35–1.90) 1.65 (1.39–1.96)

Physical activity

0–6 days Ref. Ref.

7 days 1.01 (0.78–1.31) 1.01 (0.78–1.29)

Sedentary behaviour

≤1–2 h/day Ref. Ref.

≥3–4 h/day 0.66 (0.54–0.81) 0.64 (0.52–0.79)

Nutritional status

Normal weight Ref. Ref.

Underweight 1.00 (0.70–1.42) 0.97 (0.68–1.38)

Overweight/obese 1.15 (0.91–1.45) 1.15 (0.91–1.47)

Current smoking

0 day Ref. Ref

≥1 day 1.04 (0.76–1.42) 1.07 (0.78–1.47)

Current alcohol use

0 day Ref. Ref

≥1 day 1.08 (0.66–1.78) 0.99 (0.63–1.56)

Drug use

0 time Ref. Ref.

≥1 time 0.45 (0.23–0.90) 0.52 (0.27–0.99)

Psychological factor

Psychological distress

No (score 0) Ref.

Yes (score 1–5) 0.71 (0.58–0.88)

Social support

Peer support

Never/rarely/sometimes Ref. Ref. Ref.

Mostly/always 1.28 (1.07–1.53) 1.21 (1.02–1.45) 1.23 (1.03–1.47)

Parental support

No (score 0) Ref. Ref. Ref.

Yes (score 1–3) 1.41 (1.15–1.74) 1.35 (1.09–1.68) 1.33 (1.07–1.66)

OR (odds ratios) and 95% CI (compatibility intervals) were derived from multiple logistic regression analyses, with tooth-brushing frequency <2 times/day as a 
reference group. Bold values represent significant associations.
aModel 1 included age, sex, hunger status (proxy for SES), social support variables, adjusted simultaneously. 
bModel 2 included age, sex, hunger status (proxy for SES), lifestyle and social support variables, adjusted simultaneously. 
cModel 3 included age, sex, hunger status (proxy for SES), lifestyle, psychological, and social support variables, adjusted simultaneously. 
dAge was treated as a continuous variable. 
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DISCUSSION

Our study investigated associations between lifestyle, psy-
chosocial factors, and oral hygiene practice among adoles-
cents in Indonesia. After adjusting for covariates, unhealthy 
dietary practice, sedentary behaviour, drug use, psychologi-
cal distress, less peer support, and no parental support were 
shown to be associated with poor oral hygiene practice. 
Around one tenth of Indonesian school adolescents had poor 
oral hygiene practice.

The proportion of adolescents in Indonesia adhering to 
the recommended regular tooth brushing of at least twice 
daily was similar to estimates from neighbouring countries, 
such as Malaysia (87%) [41] and the Philippines (89%) [7]. 
This proportion was higher than in China (44%) [42], the 
United Arab Emirates (57%) [7], the average in Europe and 
North America (65%) [43], and nine African countries (77%) 
[44], but lower than in South Korea (93%) [45].

Oral and general health behaviours are based on the com-
plex interplay between personal characteristics and family, 
social, cultural, and environmental influences [46, 47]. Our 
observation that males tended to have poorer oral hygiene 
practice than females was similar to findings from other stud-
ies [21, 44]. This difference might be because females were 
more concerned about aesthetics and more aware of dental 
problems than males [48]. We did not observe any associa-
tion between age and oral hygiene practice, as confirmed by 
other studies [21, 44]. In line with previous findings, lower 
SES was associated with poor oral hygiene. Adolescents of 
higher SES tended to have better resources, environments en-
couraging healthy behaviours, and higher education levels, 
all of which lead to better awareness. They were also known 
to attend to dental care more frequently, and thus the im-
portance of oral hygiene may have been more reinforced for 
them [13, 49].

The finding that dietary practice was associated with oral 
hygiene practice is in line with prior studies [8, 21]. Children 
with unhealthy dietary practice tended to have poor oral hy-
giene, concentrating the two most important risk factors for 
oral diseases. Family environment plays a key role in the de-
velopment of these two behaviours, since tooth brushing is 
usually done at home, and the meals are mostly consumed in 
the family environment. Parents particularly exert influence 
on these behavioural modalities, since children tend to im-
itate their behaviours [8,  13]. Similarly, our study revealed 
that sedentary behaviour was associated with infrequent tooth 
brushing. Children's sedentary behaviours, such as the use of 
electronic media or screen-based activities, usually depend 
on the family environment [50]. It was also suggested that ex-
cessive game players had less free time for tooth brushing as 
they chose to engage in video games. Excessive game players 
tended to have a poor sense of coherence, which was also 
reflected in their oral health behaviour [22].

A previous study among Finnish adolescents demon-
strated the associations between physical activity, nutri-
tional status, and oral hygiene practice [23]. Physical activity 
and nutritional status could indicate a disposition towards 
a healthy lifestyle and the capacity to maintain health and 
well-being [51, 52]. However, such associations of physical 
activity and nutritional status with tooth-brushing frequency 
could not be demonstrated in our study, consistent with an-
other study [21]. One possible reason could be low awareness 
of the WHO-recommended physical activity level, since only 
around one tenth of adolescents in our study were physically 
active for at least 60 min/day.

Prior studies have shown that the use of substances, 
such as cigarettes, alcohol, and cannabis, was associated 
with less favourable tooth-brushing habits [24, 53]. Health 
risk behaviours tend to occur in the same social context. It 
was also known that smokers tended to brush for appear-
ance reasons, instead of for oral health maintenance reasons 
[54]. Alcohol drinkers likewise tended to have neglected 
tooth-brushing behaviours after drinking [55], while drug 
abusers might have had a low priority for oral health [56]. 
Our study demonstrated only a marginal association be-
tween drug use and infrequent tooth brushing, and it could 
not demonstrate any association between smoking, alcohol 
use, and tooth-brushing frequency. It was possible that there 
were no differences in the frequency of tooth brushing be-
tween smokers and non-smokers, but there were differences, 
rather, in the duration of tooth brushing, as reported by an-
other study [53]. Low prevalence of alcohol use might also 
contribute to the different findings in our study. Alcohol 
consumption is rather uncommon in Indonesia due to cul-
tural and religious reasons [57].

Parental support was associated with good oral hygiene 
practice in our sample. Regular tooth-brushing habits tend 
to be adopted in a home with a set routine and positive 
family relationships [13]. Children with parental support 
have better psychological well-being, and receive more su-
pervision and reinforcement for engagement in healthy be-
haviours. Parental support may also concur with monitoring 
children's tooth-brushing behaviours [58, 59]. In line with 
a previous study, peer support was associated with frequent 
tooth brushing [60]. Peers contribute to the formation of 
identity in adolescents by affecting social norms and values. 
The influences may also extend to oral health behaviours as 
they often relate to appearance, which is regarded as import-
ant by adolescents [60, 61]. Stronger interpersonal relation-
ships had a greater influence on adolescents, as they tried 
to adjust with the behavioural patterns of their peer groups. 
Adolescents also tend to befriend those whose behavioural 
patterns are similar to theirs [60, 62]. Our findings confirm 
the association between psychological distress and oral hy-
giene practice. It has been suggested in an earlier study that 
some depressive symptoms, such as fatigue, psychomotor 
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impairment, and lack of motivation, could undermine peo-
ple's oral health behaviours [16].

This study is among the few to explore such associa-
tions between lifestyle, psychosocial factors, and oral hy-
giene practice. It is also the first to be conducted among 
Indonesian adolescents using a large, nationally represen-
tative sample. A wide range of health behaviours covered 
in the survey made it possible to study lifestyle in a com-
prehensive way. Since the GSHS is an international stan-
dard survey, the findings may also be compared with those 
from other countries.

Our study was only concerned with the frequency of tooth 
brushing. The timing, duration, and technique of tooth brush-
ing, as well as the use of fluoridated toothpastes, were not 
measured. The use of fluoridated toothpastes is an important 
aspect of oral health behaviours due to its effectiveness in 
preventing caries [63]. Hence, high self-reported frequency 
of tooth brushing in our study cannot be directly translated 
into improved oral health status. This cross-sectional study 
cannot infer causality, and thus, interpretation was limited to 
observing associations. Generalisation of findings to out-of-
school adolescents should also be approached with caution. 
Although self-reported data might be prone to inaccuracy, 
social desirability bias was minimised by informing students 
that it was an anonymous and confidential questionnaire. 
The analyses in our study were limited to the information 
collected in the survey, and thus, there might be effects of 
unmeasured confounders, such as adolescents’ oral health 
knowledge and parental oral health behaviours. Future stud-
ies capturing more indicators of psychosocial factors (e.g. 
sense of coherence), family, and broader socio-economic de-
terminants, will allow deeper exploration of factors associ-
ated with oral hygiene practice.

In summary, our study shows that there is still a need 
to improve oral hygiene practice among Indonesian ado-
lescents. Positive associations between some lifestyle, psy-
chosocial factors and oral hygiene practice were confirmed. 
Developing interventions that target the underlying social 
context of adolescents may not only improve oral health, but 
also general health. Integration of oral health promotion into 
general health actions may be beneficial and eliminate du-
plication of efforts. Besides school, this study supports the 
evidence for the roles of parents in promoting oral health in 
Indonesia.
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