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Title: Child- and family-level predictors of tooth brushing frequency in a sample of Australian 9 

children. 10 

Abstract  11 

Background: Knowledge of factors that are conducive to good toothbrushing practices is 12 

fundamental for planning oral health promotion interventions. Aim: This study evaluated the 13 

relationships between child and family socio-demographic characteristics; children’s behaviour 14 

during toothbrushing; family support for toothbrushing; parents’ practices, attitudes and 15 

knowledge related to toothbrushing; general parenting practices; and children’s behavioural 16 

problems and children’s toothbrushing frequency. Design: A cross-sectional survey was 17 

conducted between February and May 2020 with parents of children aged 2-8 years, recruited 18 

through childcare centers throughout Australia. Parents completed self-administered surveys on 19 

child and family characteristics. Results: A total of 606 parents completed the survey. Only half 20 

(52.5%) of children brushed twice or more/day. Children of university educated parents [Odds 21 

Ratio (OR): 6.48; 95% Confidence Intervals (CI):1.21-34.71] and those concerned about their 22 

child’s toothbrushing (OR: 1.44;95% CI:1.21-1.72) were more likely to brush twice or more per 23 

day. Where children were non-compliant during toothbrushing or parents reported using 24 

ineffective parenting strategies during toothbrushing, children were less likely to brush their 25 

teeth twice or more/day. Conclusions: Measures of parenting and child behaviour that were 26 

specific to the toothbrushing context were stronger predictors of twice-daily brushing compared 27 A
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to more general measures of parenting and child behaviour, which did not contribute to the 28 

model.    29 

Keywords: Behaviour; Community paediatric dentistry; Prevention 30 

 31 

 32 

Introduction  33 

Dental caries is the most prevalent oral health problem among young children 
1
. Regular tooth 34 

brushing is the single most influential determinant of a healthy oral cavity in childhood 
2
. 35 

Australian data suggest that 48-69% of children experience caries in their primary or permanent 36 

dentition 
3
. Research has also shown that 27% of school‐ aged children, 39% of preschoolers and 37 

58% of infants and toddlers brush less than twice daily 
4
. Caries has declined markedly in the 38 

permanent teeth of children aged 12, but much less so in the deciduous teeth of children aged six 39 

between 1977 and 2010 
3
. Importantly, caries during childhood has a profound effect on oral 40 

health in adulthood 
5
. 41 

Fisher-Owens' theoretical model demonstrates several elements that influence children's oral 42 

health and behaviour including brushing habits; these include community-level, family-level and 43 

child-level factors 
6
. At the community level, factors related to the social environment affect 44 

child oral health behaviour with poorer oral health practices for those with lower social support 45 

and social capital 
7,8

. At  the family-level, household functioning, parents' control strategies and 46 

their self‐ efficacy also determine the implementation and maintenance of regular toothbrushing 47 

as perceived by parents 
9,10

. Parenting style and parental reactions to child resistance could also 48 

influence toothbrushing behaviour and oral health in children 
11

. Further, parent-led 49 

toothbrushing, combined with effective child behaviour management skills, has been linked to a 50 

reduction in early childhood caries 
12

.  At an individual-level, children’s non‐ compliance with 51 

instructions is one of the most commonly cited challenges reported in qualitative research; non-52 

compliance, in turn, can be affected by several factors, such as parental knowledge, attitudes, and 53 

family structure 
13

. There are not many studies that have comprehensively explored the child and 54 

family-level predictors of toothbrushing. Although some studies have assessed the effect of 55 

general parenting practices on oral health outcomes, no studies have evaluated parenting 56 

practices specific to toothbrushing in children. Given that parenting practices related to 57 

toothbrushing are more proximally related to child toothbrushing, we explored the impact of both 58 A
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general and toothbrushing specific parenting practices along with several family-related 59 

characteristics.    60 

A better understanding of factors that are associated with tooth brushing practices is crucial. In 61 

particular, knowledge of factors that are conducive to good toothbrushing practices is 62 

fundamental for planning oral health promotion interventions to improve oral hygiene 63 

behaviours. This study, therefore, intends to comprehensively explore several child- and family-64 

level factors that influence toothbrushing habits among 2-8-year-old children as reported by their 65 

parents. The aim of this study was to evaluate the relationships between child demographic and 66 

family socio-demographic characteristics; child behavior during toothbrushing; family support 67 

for toothbrushing; parents’ practices, attitudes and knowledge related to toothbrushing; general 68 

parenting practices; and child behavioral problems and toothbrushing frequency 69 

 70 

Methods 71 

Procedure  72 

A cross-sectional study using an online survey platform, Lime Survey (hosted and managed by 73 

Griffith University), was conducted with parents of 2-8-year-old Australian children between 74 

February and May 2020. The age group of 2-8 years was chosen as it is the formative period for 75 

oral hygiene behaviours. The inclusion criteria were parents of children who did not have any 76 

physical or developmental disabilities and those who could understand English. Email invitations 77 

were sent to childcare centres throughout Australia to share the project information with parents.  78 

Relevant Facebook groups and pages were also used to advertise the survey. Parents who 79 

completed the survey were eligible to participate in a draw to receive one of eight $50 gift cards. 80 

G*Power was used post-hoc to calculate sample size required to detect an odds ratio of 1.4 81 

(observed for the association between parental lack of concern towards toothbrushing and 82 

toothbrushing frequency) with variance (R
2
) explained by other covariates of 32%. A sample size 83 

of 437 participants was required with 80% power and a type I error of 5%. Ethics approval was 84 

obtained from the Griffith University Human Research Ethics Committee (GU Ref No: 85 

2019/654). Parents had to provide informed consent electronically before proceeding to answer 86 

the online survey. Data used in the current study were initially collected to establish the 87 

reliability and validity of new parent-report measures of child behaviour and parental confidence, 88 A
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strategies, attitudes, and knowledge in relation to children’s tooth brushing, which is reported 89 

elsewhere
14

. 90 

Measures 91 

Toothbrushing practices in children and parent and family characteristics were assessed using an 92 

online questionnaire. Parents with multiple children were asked to respond regarding the child 93 

whose oral health they were most concerned about; parents who had no specific concerns 94 

completed the survey with their youngest child in mind. The self-administered questionnaire 95 

comprised a total of 140 items and took approximately 20-25 minutes to complete (scales and 96 

sample items are presented in Supplementary Table 1). Some components of the self-97 

administered questionnaire were adapted from previous research 
15

 and included the Family 98 

Background Questionnaire to collect demographic information such as the family’s ability to buy 99 

things they really want after essential expenses, marital status, education, work status, and 100 

country of birth of both the parents 
16

. For ease of analysis, one variable each was derived from 101 

the data available on both parents’ employment, education and birth country. An employment 102 

status of ‘working full-time’ was assigned when both/either of the parents was working full-time, 103 

‘working part-time’ was assigned when both/either of the parents was working part-time (with 104 

other parent not working), while a status of ‘not working’ was given when neither parent was 105 

working. For education level, the highest of either parent’s responses was included in the 106 

analysis. Birth country was assigned as “Other” when either of the parents was born overseas, 107 

and ‘Australia’ was assigned as the birth country only when both parents were born in Australia.  108 

This was followed by toothbrushing behavior-related questions. Children’s tooth brushing 109 

frequency was recorded as less than once a day, once a day, twice a day, or more than twice a 110 

day, and dichotomized as ‘once or less than once a day’ versus ‘twice or more than twice a day’. 111 

In addition, details related to the family tooth brushing environment were collected; specifically, 112 

level of support from the other parent and children in the family (where applicable) for 113 

toothbrushing, with the response recorded as ‘neutral/negative’ or ‘positive’.  114 

We used the Parent and Child Toothbrushing Assessment (PACTA) to assess (i) children’s 115 

toothbrushing-specific behavior and parental self-efficacy in handling any behavioural problems 116 

during toothbrushing, (ii) parenting strategies to promote toothbrushing, and (iii) parents’ 117 

attitudes and (iv) knowledge about toothbrushing. Child behaviour is a 21-item scale with two 118 

subscales (‘Avoidance behaviour’, 9 items, α=.74, and ‘Non-compliance’, 12 items, α=.90) and 119 A
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incorporates a 5-point response scale to record the frequency of toothbrushing behavioural 120 

problems (1- ‘almost always’, 5- ‘never’). An 11-point self-efficacy scale (0- certain I can’t do it, 121 

10- certain I can do it) rates parents’ confidence in successfully handling each of the 21 122 

toothbrushing behaviors (α=.97). Higher scores indicate fewer toothbrushing behavioural 123 

problems and higher levels of self-efficacy. Parenting strategies is a 27-item scale with two 124 

subscales, ‘effective strategies’ (21 items, α=.75) and ‘ineffective strategies’ (6 items, α=.71), 125 

measured using a five-point response scale (1-never, 5- almost always), and higher scores 126 

represent greater use of effective strategies. Attitudes (subscales – ‘lack of concern’, 4 items, 127 

α=.70 and ‘emotional reactions’, 14 items, α=.89) and knowledge (α=0.56) scales have 18 and 11 128 

items respectively, with five-point response scales (1- ‘strongly disagree’ to 5- ‘strongly agree’). 129 

Higher scores demonstrate better attitudes and knowledge. PACTA was found to be a valid and 130 

reliable measure 
17

.   131 

General child behaviour and parental efficacy were assessed using the Child Adjustment and 132 

Parent Efficacy Scale (CAPES). The scale has 24 items assessing the extent of children’s 133 

externalising behaviour problems (α=.87) and 3 items assessing emotional maladjustment 134 

(α=.72), and each item is scored on a 4-point Likert scale ranging from 1 (not at all) to 4 (very 135 

much). A self-efficacy score is derived by summing parental scores for self-efficacy in managing 136 

their child’s behaviour on a 1-10-point response scale for 19 items (α=.96). Higher scores on the 137 

behavioural problems subscale indicate higher levels of problems, while higher self-efficacy 138 

scores mean parents feel more confident in being able to manage their child’s behavioural 139 

problems. CAPES has been found to have good validity and reliability 
18

.  140 

Ineffective parenting was evaluated using the Parenting Scale (PS) comprising 30 items 141 

answered on a seven-point response scale. It has acceptable psychometric properties in an 142 

Australian population. Two of the three subscales of PS, ‘laxness’ [11 items, α=.85] and 143 

‘overreactivity’ [10 items, α=.79], were used in this study. The laxness subscale refers to 144 

inconsistent limit setting, while overreactivity denotes coercive parenting. The ‘verbosity’ 145 

subscale, which indicates use of repetitive verbal reprimands or overreliance on talking, was not 146 

used in this study 
19

. Total scores of the subscales are calculated by averaging item scores; higher 147 

scores indicate more dysfunctional parenting.  148 

Statistical Analysis 149 A
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SPSS v25 was used for statistical analysis. Internal consistency of the measures used in this 150 

study was assessed using Cronbach’s alpha. The proportion of missing values for all of the 151 

included variables ranged from 0% (toothbrushing frequency) to 39.1% (laxness subscale of the 152 

Parenting Scale). Descriptive statistics were used to describe the sample, using frequencies and 153 

means as appropriate. A series of chi-square analyses was conducted to explore the associations 154 

between categorical independent variables and toothbrushing frequency, while unpaired t-tests 155 

were used to compare PACTA, CAPES and PS subscale scores between children brushing twice 156 

or more in a day and those brushing less frequently. Binary logistic regression analysis was 157 

conducted to explore the influence of each explanatory variable on toothbrushing frequency. 158 

Odds ratios were the exponential estimates used to quantify the associations. We used a 159 

hierarchical model by entering children’s demographic characteristics first, followed by 160 

children’s general behaviour (CAPES subscales) and behaviour while brushing (PACTA child 161 

behaviour subscales). At the third step, family socio-demographic characteristics were entered, 162 

followed by the family’s child toothbrushing related practices (parental strategies to accomplish 163 

toothbrushing, parental confidence in handling difficult child behaviour during brushing, parental 164 

attitudes and knowledge, influence of other children and parent on toothbrushing) at the fourth 165 

step and, finally, general parenting practices (CAPES parental self-efficacy and subscales of the 166 

Parenting Scale) at the fifth step. Collinearity diagnostics were performed to evaluate the 167 

multicollinearity between PACTA and general parenting or child behavior subscales. All the VIF 168 

and tolerances values were less than 3 indicating no problems of multicollinearity. A p-value of 169 

<0.05 was considered significant.   170 

 171 

Results 172 

A total of 576 eligible parents responded to the survey, of which 573 provided data related to 173 

toothbrushing frequency. Just over half the parents reported that their child brushed twice or 174 

more per day (n=305, 53.2%) (Table 1). The mean age at which children started toothbrushing or 175 

tooth cleaning was 12.7 months (SD=7.37). Most of the respondents were mothers (95.3%). 176 

Mean age of children was 45.4 months (29.2% were 2-year-olds, 30.4% 3-year-olds; 26% 4year-177 

olds; 7.5% 5year-olds; 5.7% 6-yearolds; and 1.2% 7-yearolds). Tables 1 and 2 demonstrate that a 178 

number of variables differed between children who brushed at least twice a day versus those who 179 A
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brushed less than twice per day. A larger proportion of children who brushed at least twice a day 180 

had siblings and/or another parent who positively influenced toothbrushing. A larger proportion 181 

of children (64.9%) from families that reported not having enough money to purchase much of 182 

anything after paying for essential expenses brushed less than twice daily compared to children 183 

(44.1%) from those families that could buy some or most things that they want after essential 184 

expenditures (Table 1).    185 

Table 2 demonstrates that all the PACTA subscale scores were higher among children who 186 

brushed twice or more compared to those who brushed less than twice daily. This indicates that, 187 

compared to children who brush less than twice/day, children brushing twice/day or more had 188 

fewer parent-reported toothbrushing behavioural problems, and their parents reported using more 189 

effective parenting strategies, better attitudes and knowledge, and higher levels of self-efficacy. 190 

In relation to general child behavior, children who brushed twice or more per day were reported 191 

to have fewer behavioural problems than those who brushed less than twice a day; in contrast, 192 

emotional maladjustment scores did not differ.  193 

At steps 1, 2, and 3 of the hierarchical logistic regression model (see Table 3), none of the 194 

demographic variables, general child behaviour or toothbrushing-related child behaviour 195 

problems were associated with brushing frequency. However, parents’ lack of concern for 196 

toothbrushing was associated with toothbrushing frequency when the family’s child 197 

toothbrushing related practices were entered. With a one-point increase in the score for the ‘lack 198 

of concern’ subscale (higher scores indicate better attitudes), the chance of brushing twice a day 199 

increased by approximately 1.5 times [Odds ratio (OR): 1.45; 95% Confidence Intervals (CI): 200 

1.22-1.72; p<0.0001]. In the final model, parents’ education and use of ineffective 201 

toothbrushing-related parenting strategies were also associated with brushing frequency. The 202 

likelihood of brushing twice or more a day increased with a decrease in children’s non-compliant 203 

toothbrushing behavior (OR: 1.07; 95% CI: 1.00-1.14; p=0.049). Surprisingly, with an increase 204 

in scores for ineffective brushing-related parenting strategies (i.e., less frequent use of physical 205 

punishment or scolding or threatening, and not skipping/shortening toothbrushing), the chance of 206 

brushing twice or more a day decreased (OR: 0.87; 95% CI: 0.76-1.00; p=0.049); however, this 207 

relationship only became significant once general parenting variables were also included in the 208 

model. The final model fitted the data well, [−2 Log Likelihood=212.35, χ2(8)=6.28, p=0.616] 209 

and total variance (Nagelkerke R
2
) explained by the final model was 33.2%. 210 A
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 211 

Discussion 212 

In this study, we explored the relationships between child and family socio-demographic 213 

characteristics, child behaviour and parenting practices, and children’s toothbrushing frequency. 214 

We found that parenting practices and child behaviours specific to the toothbrushing context – 215 

that is, measures that specifically assessed child behaviour and parenting problems encountered 216 

by parents during toothbrushing with their child - more strongly predicted twice-daily brushing 217 

compared to more general, contextually non-specific measures of parenting and child behaviour. 218 

Tooth brushing frequency is a very important determinant of dental caries in children 
2,20

; 219 

however, a limited number of studies have examined the underlying factors that predict the 220 

frequency of tooth brushing. In this study, around half of the parents reported that their children 221 

do not brush their teeth twice daily. Although there is no representative data from Australia on 222 

toothbrushing frequency among children younger than 5 years, a national child oral health survey 223 

conducted during 2012-14 found that 66% of 5-6 year old Australian children brush twice daily 224 

21
. Over the past 5 years, no improvement was found in toothbrushing frequency in Australia, 225 

with a nation-wide survey of children aged 0-18 years finding similar prevalence for tooth 226 

brushing frequency in 2018 
4
. Poor rates of twice daily tooth brushing highlight the need to 227 

understand the underlying predictors in order to facilitate implementation of appropriate 228 

strategies to improve children’s oral hygiene practices. 229 

There were several predictors of twice daily toothbrushing at both the child and family levels in 230 

bivariate analysis based on the Fisher-Owens model 
6
. At the child-level were children’s age, 231 

general behavioural problems, and behaviour during toothbrushing. Those at the family level 232 

were toothbrushing-specific characteristics (influence of parent and other children on 233 

toothbrushing, parenting strategies, attitudes and knowledge and confidence related to 234 

toothbrushing) and general parenting practices including inconsistent limit setting. Berzinski et al 235 

also reported several child-level and parent-level predictors of toothbrushing frequency among 236 

Australian children 
15

.  237 

Studies have found that indicators of twice daily brushing are multiple and can vary among 238 

populations. These may include socioeconomic and behavioural factors 
22

, parental knowledge 
15

  239 

and psychosocial factors 
23

. On multivariable analysis, after adjusting for other potential 240 
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predictors, we found that parents’ education, parents’ brushing-related attitudes, use of 241 

ineffective parenting strategies related to brushing, and children’s non-compliant toothbrushing 242 

behaviour were significant predictors of twice daily brushing.   243 

Socioeconomic disparity in toothbrushing behaviour based on parental education status is 244 

evident from the literature 
24,25

. Parents’ intention to brush their children’s teeth is found to 245 

influence children’s toothbrushing behaviour through parental self-efficacy 
26

. In accordance, we 246 

found that the subscale “lack of concern” (which comprises items related to the importance of 247 

brushing as perceived by parents) was a significant predictor of tooth brushing frequency, and 248 

parental self-efficacy with managing difficult toothbrushing behaviours was  related to 249 

toothbrushing frequency in the bivariate analysis. Findings from several studies demonstrate the 250 

importance of parents’ self-efficacy in fostering positive toothbrushing practices in children 
27,28

. 251 

However, it is to be noted that parental self-efficacy or confidence alone might not lead to 252 

positive tooth brushing practices as parent’s intention or perception of importance of 253 

toothbrushing is also an important predictor. In a previous study, Rhodes 
4

  reported that, despite 254 

most parents feeling confident in their ability to implement regular toothbrushing, a large 255 

proportion of the sample did not report twice‐ daily brushing.  256 

Most notable results from this study are the associations between toothbrushing-specific child 257 

behaviour problems (e.g., children demonstrating non-compliant toothbrushing behaviours) and 258 

parenting practices (e.g., use of ineffective parenting practices such as use of physical 259 

punishment or scolding if the child doesn’t co-operate with toothbrushing) and toothbrushing 260 

frequency, whereas general parenting practices and general child behaviour problems were not 261 

significant predictors once other variables were taken into account. This reinforces previous 262 

research findings that highlight the importance of parenting practices and child behaviour 263 

problems in predicting children’s healthy lifestyle practices 
29,30

. We found from our previous 264 

research that despite general parenting practices influencing oral health of children, their effect is 265 

weak 
30

. According to our knowledge, there is no research that has explored the influence of both 266 

general and specific parenting practices on toothbrushing. However, the findings of this study are 267 

in accordance with literature related to dietary practices in children. For instance, a study from 268 

Belgium found general parenting practices not to be associated with children’s dietary habits 269 

while food-related parenting practice was a significant predictor 
31

. Given that toothbrushing 270 

specific parenting practices were important predictors, parenting interventions aimed at 271 A
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improving children’s toothbrushing behaviour should target domain-specific parenting practices, 272 

guided by the basic principles of evidence-based parenting programs.  273 

The potential limitations of this study need to be acknowledged. Firstly, the participating parents 274 

were not randomly selected and most of the respondents had completed higher education, thus 275 

may not be representative of the whole Australian population. The questionnaire was lengthy but 276 

there was no evidence of increase in response sets for measures presented late in the 277 

questionnaire compared to those presented earlier. We also did not assess other indicators of 278 

toothbrushing effectiveness, such as time spent on brushing, times of day that children were 279 

brushing or use of fluoridated toothpaste. Rather, this study comprehensively explored the 280 

potential influence of child and family-level characteristics on toothbrushing frequency. The 281 

most significant aspect of this study is concurrently exploring the influence of both general and 282 

toothbrushing-specific parenting practices on children’s toothbrushing frequency. Future 283 

research exploring community-level precipitants and perpetuating factors targeting oral hygiene 284 

practices should be encouraged to inform development of early‐ intervention strategies.  285 

Conclusions 286 

Parenting practices specific to toothbrushing, parents’ education status and children’s behavior 287 

during toothbrushing were associated with toothbrushing frequency. Importantly, measures of 288 

parenting and child behaviour that were specific to the toothbrushing context were stronger 289 

predictors of twice-daily brushing compared to more general measures of parenting and child 290 

behaviour, which did not contribute significantly to the model.   291 

 292 

Why this paper is important to paediatric dentists 293 

 Parents’ attitudes – specifically, lack of concern about toothbrushing – was an important 294 

predictor of low toothbrushing frequency in children  295 

 Parenting practices and child behavior specific to toothbrushing predicted toothbrushing 296 

frequency while general parenting practices or child behavioural problems remained 297 

insignificant  298 

 Improving parents’ attitudes towards toothbrushing and ensuring that parents have the 299 

necessary skills and confidence to manage difficult child behaviour during toothbrushing 300 

may help to improve children’s toothbrushing frequency.    301 
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Data availability statement: Data available on request from the authors 302 
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Table 1. Association between child and family socio-demographic characteristics, influence of 

other family members, and children’s toothbrushing frequency  

Characteristics  N Child tooth brushing frequency  

 

 

p 

<2 times per day 

(n=268) 

≥2 times per day 

(N=305) 

Sex of children  Male  281 142 (49.1) 147 (50.9) 0.199 

 Female  289 123 (43.8) 158 (56.2)  

Marital status  Two-parent family  511 242 (47.4) 269 (52.6) 0.346 

 Single/separated 61 25 (41.0) 36 (59)  

Money after essential 

expenses  

Not enough to 

purchase much  

77 50 (64.9) 27 (35.1) 0.001 

 Enough to purchase 

some or all  

494 218 (44.1) 276 (55.9)  

Country of birth of 

parent  

Australia  350 164 (46.9) 186 (53.1) 0.914 

 Other  222 103 (46.4) 119 (53.6)  

Education level of parent School  36 19 (52.8) 17 (47.2) 0.198 

 Vocational  121 64 (52.9) 57 (47.1)  

 University 414 184 (44.4) 230 (55.6)  

Work status of parent Full-time  513 240 (46.8) 273 (53.2) 0.963 

 Part-time   44 21 (47.7) 23 (52.3)  

 Not working  16 7 (43.8) 9 (56.3)  

Influence of other 

children  

 

Positive 268 106 (39.6) 162 (60.4) 0.001 

 Neutral or negative 250 134 (53.6) 116 (46.4)  

Influence of the partner/ 

parent  

Positive 503 218 (43.3) 285 (56.7) <0.001 

 Neutral or negative 66 48 (72.7) 18 (27.3)  

Chi Square tests, p-values in bold are <0.05 
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Table 2: Differences in children’s age, brushing related parenting subscale scores, general 

parenting, and child behaviour scores in relation to toothbrushing frequency    

Characteristics  Child tooth 

brushing frequency  

(<2 times a day) 

N=268 

Mean (SD) 

Child tooth 

brushing frequency 

(≥2times a day) 

N=305 

Mean (SD) 

P 

Child-level characteristics     

Child age  42.49 (13.91) 47.94 (14.81) <0.0001 

Behavioural problems subscale of CAPES  21.48 (8.16) 19.5 (8.15) 0.024 

Emotional maladjustment subscale of CAPES  1.53 (1.64) 1.28 (1.30) 0.102 

Tooth-brushing specific parenting practices     

Non-compliance brushing behaviour subscale (PACTA)  40.43 (10.75) 45.89 (8.75) <0.0001 

Avoidance brushing behaviour subscale (PACTA)  31.84 (5.98) 34.32 (5.52) <0.0001 

Parental effective brushing strategies subscale (PACTA) 63.55 (9.58) 66.50 (9.73) 0.002 

Parental ineffective brushing strategies subscale (PACTA) 24.31 (3.85) 25.40 (3.58) 0.004 

Parental brushing attitudes – emotional subscale (PACTA) 41.46 (10.11) 46.09 (9.91) <0.0001 

Parental brushing attitudes – lack of concern subscale 

(PACTA) 

14.05 (2.45) 16.41 (2.55) <0.0001 

Parental brushing knowledge scale (PACTA)  39.64 (4.11) 41.06 (3.92) 0.001 

Parental confidence in handling brushing behavior 

(PACTA) 

171.64 (33.49) 187.27 (27.30) <0.0001 

General parenting practices     

Parental efficacy subscale of CAPES    154.99 (25.46) 160.14 (25.00) 0.067 

Laxness subscale of Parenting scale  2.69 (0.88) 2.52 (0.83) 0.060 

Over-reactivity subscale of Parenting scale  2.71 (0.86) 2.61 (0.72) 0.203 

Unpaired t test. CAPES - Child Adjustment and Parent Efficacy Scale; PACTA - Parent and 

Child Toothbrushing Assessment. P-values in bold are <0.05 
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Table 3: Hierarchical logistic regression analysis with child’s toothbrushing frequency (brushing twice or more per day versus 

brushing less than twice a day) as the outcome variable and child- and family-level characteristics as the explanatory variables entered 

stepwise.  

Predictors  Step 1  Step 2 Step 3 Step 4  

 

Step 5 

  OR (95% CI) p  OR (95% CI) p OR (95% CI) p OR (95% CI) P OR (95% CI) p 

Step 1: Demographic 

characteristics 

          

Sex of the children  Female  0.84(0.47-1.48) 0.543 0.87(0.48-1.58) 0.648 0.98(0.52-1.84) 0.943 1.23(0.62-2.46) 0.557 1.19(0.59-2.40) 0.636 

 Male  Ref   Ref   Ref   Ref   Ref   

Child’s age (in months)  1.00(0.98-1.02) 0.866 1.00(0.94-1.06) 0.887 1.00(0.98-1.03) 0.756 1.00(0.97-1.02) 0.779 1.00(0.97-1.03) 0.966 

Age of the respondent   1.01(0.96-1.07) 0.627 1.00(0.94-1.06) 0.957 0.98(0.92-1.05) 0.546 0.93(0.86-1.00) 0.061 0.93(0.86-1.01) 0.075 

Step 2: Child Behaviour related 

variables  

          

CAPES behavioural 

problems  

   1.01 (0.97-1.05) 0.665 1.01(0.97-1.06) 0.655 1.02(0.97-1.08) 0.404 1.02(0.95-1.09) 0.588 

CAPES Emotional 

maladjustment  

   0.88 (0.70-1.09) 0.226 0.92(0.73-1.17) 0.494 0.85(0.65-1.11) 0.241 0.84(0.64-1.10) 0.214 

Brushing behaviour – 

Non-compliance 

   1.04 (0.99-1.08) 0.100 1.04(0.99-1.08) 0.094 1.06(0.98-1.13) 0.064 1.07(1.00-1.14) 0.049 

Brushing behaviour-

Avoidance 

   1.04 (0.98-1.11) 0.218 1.05(0.98-1.12) 0.193 1.04(0.97-1.13) 0.288 1.04(0.96-1.12) 0.328 
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characteristics 

Marital status  Living in 

a family 

    0.34(0.06-1.85) 0.212 0.25(0.04-1.48) 0.126 0.24(0.04-1.56) 0.136 

 Living 

alone 

    Ref   Ref     

Money after expenses  

 

Not 

enough to 

purchase 

much 

    0.59(0.24-1.45) 0.251 0.83(0.27-2.54) 0.749 0.77(0.24-2.43) 0.651 

 Enough to 

purchase 

some or 

all  

    Ref   Ref     

Birth status Australia     0.74(0.39-1.43) 0.373 0.59(0.29-1.23) 0.162 0.59(0.27-1.28) 0.182 

 Others     Ref   Ref     

Education status of 

parent 

 

University     2.63(0.62-

11.15) 

0.190 7.56(1.45-

39.46) 

0.016 6.48(1.21-

34.71) 

0.029 

 Vocationa

l 

    0.99(0.22-4.52) 0.993 2.67(0.49-

14.41) 

0.254 2.32(0.42-

12.92) 

0.336 

 School      Ref   Ref   Ref   

Work status of parent  Fulltime      1.98(0.23-

16.81) 

0.532 0.96(0.09-1.06) 0.975 0.95(0.09-

10.18) 

0.966 

 Parttime      3.87(0.35- 0.270 1.86(0.13- 0.646 1.59(0.10- 0.740 A
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42.88) 26.33) 24.14) 

 Not 

working 

    Ref   Ref   Ref   

Step 4: Family brushing related 

practices 

          

Effective brushing-

related parenting 

strategies   

       1.02(0.98-1.06) 0.379 1.02(0.98-1.06) 0.424 

Ineffective brushing-

related parenting 

strategies 

       0.88(0.77-1.01) 0.062 0.87(0.76-1.00) 0.049 

Brushing attitudes – 

emotional reactions   

       1.02(0.96-1.98) 0.557 1.02(0.96-1.08) 0.579 

Brushing attitudes - lack 

of concern 

       1.45(1.22-1.72) <0.00

1 

1.44(1.21-1.72) <0.00

1 

Oral health knowledge        0.92(0.83-1.02) 0.100 0.92(0.83-1.02) 0.096 

Brushing behavior 

confidence scale  

       1.00(0.99-1.02) 0.656 1.01(0.99-1.02) 0.539 

Influence of other 

children in the family   

Positive        0.57(0.28-1.16) 0.119 0.55(0.27-1.13) 0.105 

 Neutral/ 

negative 

      Ref   Ref   

Influence of other parent 

in the family  

Positive        0.90(0.19-4.24) 0.889 0.91(0.19-4.44) 0.912 A
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 Neutral/ 

negative 

      Ref   Ref   

Step 5: General parenting 

practices  

          

CAPES – Parental 

efficacy   

         0.99(0.97-1.02) 0.656 

Parenting scale – 

laxness  

         1.13(0.66-1.94) 0.661 

Parenting scale – over-

reactivity  

         0.71(0.42-1.22) 0.220 
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