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Abstract 

 Dental caries is a very common chronic infectious disease that is preventable and 

related to dental behaviours. The objective of this study was to develop a parental 

questionnaire to predict the child’s caries risk without professional evaluation and assess 

if risk factors worked together and if behaviours changed over time. At baseline, a survey 

and examination for caries were administered to 100 subjects aged 1 to 3 years old in 

Winnipeg, Manitoba. Six months later the same survey and examination were 

administered. Statistical analysis included logistic regression, Pearson Chi-squared, 

McNemar’s, Fisher’s exact tests and paired T-tests. The main finding was this survey 

could not predict future caries risk. Parents’ reports of visible cavities/fillings in their 

child predicted caries. Few risk factors changed significantly over time. A change in 

developmental delay corresponded to a change in caries. Overall, caries risk was found to 

be complex and requires further investigation. 
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Introduction   
Dental caries is the most common chronic infectious disease of children in the 

United States1, affecting 60-90% of school-aged children around the world, 2 with 

untreated caries in primary teeth being the tenth most common disease globally, affecting 

621 million children3. Dental caries is caused by cariogenic bacteria, a susceptible host, a 

fermentable carbohydrate, and time4. Early childhood caries (ECC) is dental decay in at 

least one primary tooth in a child younger than six years old5. ECC can lead to adverse 

outcomes like pain, infection, tooth loss, decreased quality of life, and a greater chance of 

caries in the permanent dentition6-10. Across Canada, there is a higher prevalence of ECC 

in high-risk populations, with a prevalence of 50-80% for ECC in aboriginal and 

immigrant children11-15. Dental caries in Manitoban children is very common, with a 

prevalence of ECC of 53.7% in a study of four different Manitoban communities11.  

 

Early childhood caries is preventable and is closely related to the child’s parents’ 

(or primary caregiver’s) dental behaviours16-19. Some risk factors for early childhood 

caries include maternal S. mutans load20, improper use of a bottle containing sweetened 

liquids21, frequent intake of sugary snacks or drinks22, lack of toothbrushing by caregiver 

or not brushing teeth before bedtime23,24, fluoride status25,26, previous caries history in the 

child27, white spots (enamel hypocalcifications) on the child’s teeth20, and the age of the 

child’s first dental visit20,28.  Research has not only shown that ECC is connected with 

parents’ oral health behaviours29, but that educating parents about oral health through 

motivational interviewing or community education sessions has the potential to change 

their behaviours. The caries risk of their children may or may not be decreased30-34. 

However, recent studies show that parental knowledge about oral health care is lacking35.  
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If parents’ responses to questions about their child’s dental health could be 

correlated with the presence or absence of dental caries, a useful tool could be made to 

approximate caries risk in a community without requiring prior examination of every 

child by a dental professional. If these responses could be measured over a period of time, 

then changes in parental attitudes or behaviours could be assessed. Previous studies have 

shown that questionnaires (written or verbal) can be used to collect data regarding 

parental behaviours and attitudes and can potentially be correlated with caries risk in their 

children36-39. Possible limitations of these studies are that they do not all follow caries (a 

chronic disease) over time, and they do not reflect data from Canadian parents.  

 

Although the AAPD has acknowledged parental behaviours towards their 

children’s oral hygiene, diet, fluoride use, and dental visits as risk factors for ECC40, the 

following controversies remain: do these risk factors work separately or synergistically to 

affect caries risk? Are specific risk factors more important than others in certain 

situations? And finally, if parental knowledge about these risk factors is improved, will 

behaviours change and will this affect the caries risk of the child? To answer these 

questions, we have created a parental questionnaire (Appendix A) that assesses the 

following: parent’s oral health, bottle use, intake of more than three between-meals 

sugary snacks or drinks per day, fluoride status, child’s caries history, white spot lesions 

(WSL), developmental delays, time of day when teeth are brushed, number of times teeth 

are brushed per day, and whether the child visited a dentist prior to age one. We will 

relate the answers on the questionnaire to the presence or absence of caries in the child, 

and compare the points in time for a longitudinal examination of ECC and its risk factors. 
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Literature Review 

Early Childhood Caries 

Early childhood caries (ECC) is defined by the American Academy of Pediatric 

Dentistry (AAPD) as a child younger than 6 years old having at least one primary tooth 

that is decayed (with an incipient or frankly cavitated lesion), missing because of dental 

caries, or restored5. Severe early childhood caries (S-ECC) is defined by the AAPD as 

any smooth-surface carious lesion in a child less than three years old5. For children three 

to five years old, S-ECC is defined as the presence of at least one decayed, missing or 

filled surface (dmfs) in a primary maxillary anterior tooth or a dmfs score ≥ four for a 

three year old, ≥ five for a four year old, or ≥ six for a five year old5.  

 

If untreated, dental caries in children can lead to several adverse health outcomes. 

Caries can cause pain9, infection41, tooth loss41, loss of sleep42, abnormal speech 

development41 and lower oral health-related quality of life compared to caries-free 

children8-10. Untreated dental caries can also lead to hospital visits and expensive dental 

treatment costs42. Decreased function caused by decayed or infected teeth can lead to 

eating disorders, with decreased growth and weight gain in children with ECC younger 

than two years old42, and more underweight children with ECC compared to their peers in 

the two to five year old age range43. Children with ECC who were three years old 

weighed an average of one kilogram less than children without ECC in a study that 

looked at food consumption and metabolic needs44. Furthermore, caries in the primary 

dentition puts the child at a higher risk of having caries in the permanent dentition, with 

carious primary molars having the strongest predictive value7.  
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Dental caries in Manitoban children is a very common problem. One study found 

an overall prevalence of ECC of 53.7% in four different Manitoban communities11. A 

different study of Hutterite children in Manitoba found the prevalence of ECC to be 

virtually the same: 53%45. Groups at higher risk for ECC are children of low socio-

economic status, recent immigrants, and children whose mothers have a low level of 

education6. Indigenous children in Canada and the United States are also identified as 

being at a higher risk for caries46. Across Canada, there is a much higher prevalence of 

ECC in high-risk populations, with a prevalence of 50-80% for ECC in aboriginal and 

immigrant children11-15. In some Canadian aboriginal groups, the prevalence of ECC is 

reported as more than 90%47. Further compounding this issue is the fact that children in 

rural Canadian communities can experience geographical barriers to dental preventive 

care and treatment; for example, if there is no dentist in their community, families may 

need to travel long distances to access dental care. 

 

Caries Risk Assessment 

The American Academy of Pediatric Dentistry defines caries risk assessment as 

the determination of the probability of a child’s caries incidence (new caries lesions, 

incipient or cavitated) over a specific time period or the probability that the size or status 

of pre-existing lesions will change40. The AAPD recommends that dentists assess the 

caries risk of every pediatric patient and classify them as low, moderate, or high risk 

according to caries risk assessment models40. The child’s caries risk and age should then 

dictate which preventive strategies and treatment modalities the dentist will choose to 

recommend for that patient by following the AAPD’s caries management protocols40. 
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Research suggests that offering a preventive program unique to each patient based on 

their caries risk is effective in reducing their caries risk and preventing new lesions from 

developing48.  

 

Two key components of the AAPD’s caries risk assessment and management 

protocols are as follows: dental caries is a preventable disease and it is closely related to 

the dental knowledge or behaviors of the child’s parents or primary caregivers16-19. The 

AAPD recognizes the following as biological risk factors for early childhood caries in 

children aged zero to five years old40: active caries in the primary caregiver49 (high risk), 

low socio-economic status of the caregiver16 (high risk), frequent intake of sugary snacks 

or drinks22,50,51 (high risk), special health care needs52 (moderate risk), recent immigrant 

status53 (moderate risk), and improper use of a bottle containing sweetened liquids21, 54 

(high risk). The AAPD considers the following factors to be protective against caries in 

this age group40: optimally fluoridated drinking water or twice daily brushing with 

fluoride toothpaste23-26, professional topical fluoride applications55,56, and a dental home 

by the age of one year old20,28,57. Finally, the AAPD recognizes the following clinical risk 

factors for ECC in this age group: previous caries history of the child27 (high risk), active 

white spot lesions20 (high risk), high levels of mutans streptococci58,59 (high risk), and 

plaque on the child’s teeth60 (moderate risk).  

 

Not only is dental caries preventable, but incipient lesions can be re-mineralized 

through fluoride products like varnish and toothpaste55,61-63 or calcium and phosphate 

products62,63, avoiding the need for surgical treatment64,65. New caries lesions can be 
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prevented from occurring through the use of preventive strategies like fluoride products66-

69, xylitol use by the child or mother70-74, sealants75,76, and diet counseling77,78. 

 

Oral Health Promotion for Parents 

The literature shows that parental knowledge about oral health is deficient35, 

especially in parents of low socioeconomic status79. Pregnant women also demonstrate a 

low level of knowledge about the impact of different feeding practices on the caries risk 

of their baby80. Educating parents and pregnant women about oral health is important 

because ECC is associated with low parental dental knowledge29, and parents’ 

perceptions of their child’s oral health status is typically accurate81. Studies demonstrate 

that educating parents about oral health can change their behaviors82,83. Education can be 

performed via motivational interviews, community education sessions, or during the 

dental appointment of an infant (anticipatory guidance). Even if the oral health 

knowledge of the parent is increased, there is some controversy regarding its effect on the 

caries risk of the child. Some studies show the caries risk will decrease31-33,82 , while other 

studies show it will remain the same30,34.  

 

Previous studies have shown that surveys answered by parents can be validated, 

used to collect useful data regarding their behaviours and attitudes, and can potentially be 

correlated with caries risk of their children36-39,84. For example, a study of Aboriginal 

communities in Manitoba of caregivers’ attitudes towards their children’s oral health 

found that caregivers of children who had ECC were more likely to have the attitude that 
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dental caries did not affect the overall health of the child, while caregivers who had the 

attitude that baby teeth are important had children with significantly less dental decay84.  

 

A survey whose score can predict the caries risk of a child without requiring an 

examination by a dental professional would be useful in determining distribution of 

resources for dental public health reasons85. For example, in Singapore a community-

screening questionnaire only (without a dental examination) was used to identify high 

caries risk children (baseline dmf greater than two) and reported a sensitivity of 82% and 

a specificity of 81%86. Such a model could be used in Canada to determine which rural 

communities have the highest percentage of high-risk children, and then precious 

resources (health care dollars, trained professionals) could be sent to the communities that 

are a highest risk. Since geographical barriers in the Canadian north often prevent 

communities from having a dental professional nearby, a questionnaire that could be 

administered by non-dental personnel could provide relevant data on the community’s 

caries risk, help decision-makers formulate strategies, and identify children who need to 

see the dentist. Another study in Japan using a parental survey demonstrated that it could 

predict the caries risk of a three-and-a-half year old child from the survey results when 

the child was eighteen months and two years old87. A third study in Iowa found an 

association between the caregiver’s reported loss of a tooth due to caries on a survey and 

presence of caries in their child88. A fourth study in Japan found that their survey could 

not predict a child’s caries risk but could potentially predict children who will not acquire 

caries89. Unfortunately these studies do not reflect Canadian data. 
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A Canadian study was performed where a survey was administered to parents and 

the responses were compared to caries rates in the caregiver’s child, and it was found that 

caries were associated with bottle use while sleeping, poor tooth-brushing habits, having 

liquids in the mouth for long periods of time, and ethnicity90. However, this study was not 

longitudinal and did not assess change in parental behaviors. Understanding which risk 

factors can change over time is useful because dentists can focus counseling and 

anticipatory guidance efforts on the risk factors that are realistic for parents to change. 

 

Objective   

The objectives of this study are as follows: 

1. To develop a simple questionnaire for parents to answer, then determine if there 

is a correlation between individual questions and the total score with the child’s 

caries risk. 

2. To assess if parents’ dental behaviours changed over a six-month period and if 

so, which behaviours changed.  

3. To assess if the risk factors worked separately or had a compounding effect. 

 

 

Hypothesis  

The null hypothesis is that no relationship will be found between the individual 

questions or the total questionnaire score and the child’s caries risk, because demographic 

information such as socioeconomic status and parental education level is not collected in 

this study. Also, the risk factors (dental behaviours) will not change over time.  The 
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alternative hypothesis is that a relationship will be found between individual questions 

and/or the total questionnaire score and the child’s caries risk, and dental behaviours will 

change over time. The specific variables that are expected to change are: untreated 

cavities in the parent (question 1), bottle use (question 2), frequency of sugary snacks or 

drinks (question 3), fluoride status (question 4), time of day when teeth are brushed 

(question 8), and number of times teeth are brushed per day (question 9), because they are 

all modifiable behaviours. The risk factors are predicted to have a compounding effect on 

caries risk. 

 

Methods and Materials 

In view of the proposed objectives, we designed a descriptive longitudinal study 

that uses a survey (Appendix A) to collect data at two different time points (the start of 

the study and six months later) and incorporates the presence or absence of dental caries 

from a clinical examination at three time points (six months prior to the start of the study 

[T0], to determine the child’s caries risk as high or low based on the presence or absence 

of caries, then again at the start of the study [T1], and finally six months later [T2]).  

 

The study proposal was submitted to the University of Manitoba’s Research 

Ethics Board (REB), where it was reviewed and approved October 2, 2013 (Appendix B) 

to start at two sites: the University of Manitoba Graduate Pediatric Dentistry Clinic and 

Children’s Dental World, a private practice specialty pediatric and orthodontic dental 

clinic. Both sites are in Winnipeg, Manitoba. The REB annual approval was renewed in 

September 2014, and expires September 2015. Data collection for the first wave of the 
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study was conducted from October 2013 to January 2014. Data collection for the second 

wave of the study was conducted from March 2014 to February 2015. The study design, 

as approved by the Research Ethics Board, is described below. 

 

Inclusion/Exclusion Criteria:  

Inclusion criterion of this study was patient age (1 to 3 years of age inclusive, or 

12 to 48 months less a day). Exclusion criteria of this study included the following: 

patients with special health care needs that rendered them unable to maintain a level of 

oral hygiene achievable by the general public, and patients in an active phase of medical 

treatment that may have prevented them from study participation.  

 

Sample Size and Informed Consent:  

The sampling frame was all active patients of the University of Manitoba 

Pediatric Dentistry Graduate Clinic and Children's Dental World who were between the 

ages of 1 to 3 inclusive. This study was conducted at both sites because the patient base is 

larger and the percentage of patients who return for follow-up is higher at the private 

practice clinic than at the hospital. The ideal sample size of 204 was calculated from the 

number of active patients of the University of Manitoba Pediatric Dentistry Graduate 

Clinic between the ages of 1 to 3 (a total population of 381 patients), and multiplied by an 

ECC prevalence of 53.7% in Manitoba as reported in a previous study11. This sample size 

was reduced to 100 due to difficulties encountered in enrolling patients: 100 patients was 

determined to be more realistic considering the study time frame. Complete 

randomization of the patients via a computer-generated randomized list was not done. 
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Instead, any eligible patient presenting at either of the two sites for their regularly-

scheduled recall exam was given the opportunity to participate by the clinic administrator 

when they checked in. The parents were given the Information and Informed Consent 

Form (Appendix C) and had the opportunity to ask questions of the PI. Informed consent 

was obtained as outlined in the REB proposal if they agreed to participate. 

 

Dental Examination and Survey Administration: 

After informed consent was obtained, the parent filled out the questionnaire 

(Appendix A). There were 10 questions with "yes" or "no" answers. Questionnaires were 

coded to eliminate bias and ensure anonymity. The survey was scored as follows: every 

“No” answer (corresponding to a higher caries risk) was given a value of 1. Every “Yes” 

answer (corresponding to a lower caries risk) was given a value of 0. The entire survey 

was scored out of 10, with a score of 0/10 indicating the lowest possible caries risk and a 

score of 10/10 indicating the highest possible caries risk. Two questions (8 and 9) had 

follow-up questions depending on the “yes” or “no” answer to the original question. The 

information obtained from this additional data collected from these two questions was not 

included in the score out of 10. Instead, the additional data (regarding the time of day 

teeth are brushed for question 8 and the number of times each day teeth are brushed for 

question 9) was separately analyzed. No information on socio-economic status or 

education level of parent / caregiver was collected due to the personal nature and possible 

cultural inappropriateness of these questions. The same survey was administered in the 

same way at T2. 
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 After the survey was completed, the dentist performed the examination using a 

dental mirror, explorer and light. No radiographs were taken as part of the study. The 

issue of examiner validity and reliability was addressed by using dentists who have been 

calibrated by the PI to WHO standards. These dentists were graduate pediatric dental 

residents at the University of Manitoba Graduate Pediatric Dentistry clinic and Canadian 

board-certified pediatric dentists at the private practice site. The examiner recorded the 

presence or absence of active caries and/or white spot lesions for each subject. The same 

dental examination was performed at T2, and only subjects with new carious or white 

spot lesions, or additional surfaces on existing untreated carious lesions, were considered 

positive for caries at T2. Patients who had caries at T1 may or may not have returned for 

restoration before T2. To simplify data collection and because no radiographs were taken 

for the study, progression of untreated caries or changes in white spot lesions from T1 to 

T2 were not considered in this study. At the end of the dental examination, anticipatory 

guidance (prevention instructions) was individualized to the participant following AAPD 

guidelines91. There was no standardized anticipatory guidance given to all participants as 

part of the study. 

 

Statistical Analysis:  

Data entry was performed by the principal investigator using Microsoft Excel. A 

statistician from the University of Manitoba Biostatistics unit performed statistical 

analysis of the data using SPSS 20.0 for Windows. For the additional data collected in 

questions 8 and 9, independent of a “yes” or “no” answer to the original question the four 

possible responses were summed then ranked in order of most popular response to least 
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popular response. The presence or absence of caries at the child’s last recall examination 

prior to enrollment in the study (determined by reviewing the last entry in the child’s 

chart prior to initial examination for the purpose of this study, in most cases 6 months 

prior to study commencement) was previously described in this protocol as being used to 

categorize the caries risk of the child as “low” or “high.” These data were used in 

statistical analysis to compare caries status over time, giving 3 points in time for analysis 

of presence or absence of caries: 6 months prior to study commencement (T0), initial 

examination upon enrollment in the study (T1), and 6 month follow-up examination (T2).  

 

For all statistical analyses, a p-value of 0.05 and a 95% confidence interval was 

used. Statistical analysis firstly included Pearson Chi-Squared tests for bivariate analysis 

of each variable with presence or absence of caries at T0. A univariate logistic regression 

model was performed to examine if the total questionnaire score at T1 could predict 

previous caries / caries risk (presence or absence of caries at T0), and if the separate 

questions worked together synergistically to determine caries risk. Then, Pearson Chi-

squared tests were performed for bivariate analysis of each variable with presence or 

absence of caries at T1. A univariate logistic regression model was performed to examine 

if the total questionnaire score at T1 could predict the presence or absence of caries at T1, 

and if the separate questions worked together synergistically to determine caries risk. 

McNemar’s tests were used for binary comparisons between each participant’s responses 

to each survey question at T1 and T2 (paired data since the two answers come from the 

same participant) to see if the answers to these questions (and the related behaviors) 

changed over the six-month time period, and if so, which ones exhibited a statistically 
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significant change. Then, a paired T-test was used to compare the total score on the 

questionnaire between T1 and T2 for each participant to see if overall, caries risk 

increased or decreased over the time period for the participants, and if an individual’s 

overall score changed dramatically over time. Finally, a Fisher’s exact test was used to 

study the relationship between the change in a person’s answers to the same question 

from T1 and T2 with the presence or absence of caries at T2 (the end of the study). 

Because of a low event rate (number of caries at T2), this analysis could not be 

generalized to a multivariable prediction model. This analysis will determine if a change 

in the answer (and its related behaviour) corresponded to a change in caries activity.  

 

Schematic Timeline:  

Each participant in the study was flagged in Dentrix (the computer system used in 

both clinics for scheduling patient appointments). The administrators of each clinic 

scheduled the patients’ regular bi-annual examinations as usual, with no differences in the 

scheduling of patients involved in the study compared with patients uninvolved in the 

study. Six months after initial data collection appointment, during the subject's routine 

recall appointment another dental examination was performed to assess the presence or 

absence of new caries and/or white spot lesions using the same methodology as described 

above, and the same survey was given to the parent or primary caregiver to complete. If a 

subject did not schedule a recall examination, or did not come to their scheduled recall 

examination, their parents were contacted by the clinic administrator to schedule an 

appointment (usual protocol for both clinics).  
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Results and Statistical Analysis 
 
Initial Survey Administration and Examination Results (T1): 

100 subjects participated in the initial (T1) survey and dental examination.  

 

Participant Demographics 

Of the 100 participants at the initial time period, 85% were from the private 

practice clinic (Children’s Dental World) and 15% were from the hospital clinic. 

51% were male and 49% were female. 7% were one year old, 32% were two years old, 

and 61% were three years old. 81% were low caries risk (no caries or white spot lesions 

found at the most recent previous clinical exam, T0) and 19% were high caries risk 

(caries or white spot lesions charted at the most recent previous clinical exam, T0).  

 

T1 Dental Examination Results 

At the dental examination performed at T1, 74% of participants did not have 

caries/white spot lesions and 26% had caries/white spot lesions. Of the participants from 

Children’s Dental World, 76.5% did not have caries/WSL and 23.5% did have 

caries/WSL. Of the participants from the hospital, 60% did not have caries/WSL and 40% 

did have caries/WSL. Of the participants who had caries at T1, 53.8% were male and 

46.2% were female, and 0% were age 1, 19.2% were age 2, and 80.8% were age 3. 

 

T1 Survey Results 

The results of the survey at T1 are displayed graphically in Tables 1-3.  The 

question with the least amount of “yes” answers (39%) was question 2 (“Child is older 
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than 12 months and is put to bed with a bottle not containing natural or added sugar,” 

Table 1). The majority of questions were answered “yes,” and most “yes” answers were 

in the range of 60-70%. The question with the highest percentage of “yes” answers (94%) 

was question 9 (“Your child’s teeth are brushed each day”). The questions that were 

answered by every participant (0% unanswered) were questions 5 (“Child does not have 

visible cavities or fillings”), 6 (“Child has no white spots on his or her teeth”), 7 (“Child 

does not have developmental delays”) and 9 (“Your child’s teeth are brushed each day,” 

all in Table 1). The question with the highest percentage unanswered (3%) was question 4 

(“Child drinks fluoridated water,” Table 1). If teeth were not brushed before bedtime, 

they were least likely to be brushed at lunchtime (0%) and most likely to be brushed in 

the morning instead (8%, Table 2). Parents were least likely to brush their child’s teeth 4 

times a day (1%) and most likely to brush their child’s teeth twice a day (63%, Table 3). 

 
Table 1 – Survey results for questions 1 to 10. 
 
Question Yes (%) No (%)  No 

answer 
(%) 

1. You [the parent] have no untreated cavities 62 37 1 
2. Child is older than 12 months and is put to bed 
with a bottle NOT containing natural or added sugar 

39 60 1 

3. Child has fewer than 3 between-meal sugar snacks 
or drinks per day 

82 17 1 

4. Child drinks fluoridated water 45 52 3 
5. Child does not have visible cavities or fillings 69 31 0 
6. Child has no white spots on his or her teeth 65 35 0 
7. Child does not have developmental delays 65 35 0 
8. Your child’s teeth are always brushed before 
bedtime 

82 17 1 

9. Your child’s teeth are brushed each day 94 6 0 
10. Your child has seen a dentist before the age of 
one 

44 54 2 
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Table 2 – Results for follow-up question, done if question 8 was answered “no.” 

Ordered from most popular to least popular response. 

What time of day are your child’s teeth 
brushed? 

Percentage of all subjects who selected 
this answer (%) 

Morning 8 
Morning and afternoon 5 
Morning and evening 2 
Evening, but the child has a snack before 
bed and the teeth are not brushed again 

1 

Afternoon 1 
Lunch time 0 
 
 
Table 3 – Results for follow question, done if question 9 was answered “yes.”  
 
Ordered from most popular to least popular response. 
 
How many times each day are your 
child’s teeth brushed on average? 

Percentage of all subjects who selected 
this answer (%) 

2 63 
1 21 
3 7 
Subject answered “yes” to question 9 but 
did not answer the follow-up question 

2 

4 1 
 
Statistical Analysis of T1 Data – Association between Caries at T0 and Survey Answers 
 

Pearson’s Chi-squared tests were performed for each question (a binary answer of 

either yes/0 or no/1) and the presence or absence of previous caries at T0 (caries yes or 

no). For a p-value set at 0.05 and a 95% confidence interval, only question 1 (“You [the 

parent] have no untreated caries”) had a statistically significant difference. The p-values 

for the chi-squared tests are displayed in Table 4. Further statistical tables for each 

question are displayed in Appendix D. 
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Table 4 – Pearson’s chi-squared tests comparing each question with the presence or 

absence of caries at T0 

Question Prevalence of Caries at 
T1 Exam (Answer to 
question : n[%]) 

Chi-Squared 
P-Value 

1. You [the parent] have no untreated 
cavities 

Yes : 8 (12.90%) 0.0397 
 No : 11 (29.73%) 

2. Child is older than 12 months and is put 
to bed with a bottle NOT containing 
natural or added sugar 

Yes : 18 (20.51% 0.7879 
No : 11 (18.33%) 

3. Child has fewer than 3 between-meal 
sugar snacks or drinks per day 

Yes : 15 (18.29%) 0.6178 
No : 4 (23.53%) 

4. Child drinks fluoridated water Yes : 8 (17.78%) 0.8543 
No : 10 (19.23%) 

5. Child does not have visible cavities or 
fillings 

Yes : 11 (15.94%) 0.2449 
No : 8 (25.81%) 

6. Child has no white spots on his or her 
teeth 

Yes : 13 (20.00%) 0.7283 
No : 6 (17.14%) 

7. Child does not have developmental 
delays 

Yes : 14 (21.54%) 0.3779 
No : 5 (14.29%) 

8. Your child’s teeth are always brushed 
before bedtime 

Yes : 17 (20.73%) 0.3929 
No : 2 (11.76%) 

9. Your child’s teeth are brushed each day Yes : 18 (19.15%) 0.8806 
No : 1 (16.67%) 

10. Your child has seen a dentist before 
the age of one 

Yes : 10 (22.73%) 0.4503 
No : 9 (16.67%) 

  

A logistic regression was performed to examine if the total questionnaire score at 

T1 could predict the previous caries at T0 (Figure 1). For a p-value set at 0.05, it was 

found that the total questionnaire score did not statistically significantly predict previous 

caries. That is, the odds ration was not statistically different from the null. The area under 

the ROC curve was 0.5247, which is close to 0.50, indicating model sensitivity and 

specificity are not much better than would be expected by chance. Figure 1 depicts the 

ROC curve and Table 5 shows the p-value, odds ratio, and 95% Wald confidence limits. 
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Figure 1 – Logistic regression of total score at T1 predicting previous caries 

 

 
 
Table 5 - P-value, odds ratio, and 95% Wald confidence limits for logistic regression 
 
P-‐value	   Odds	  Ratio	  Point	  

Estimate	  
95%	  Wald	  Confidence	  Intervals	  

0.8587	   1.022	   0.804	   1.299	  
 
 
Statistical Analysis of T1 Data – Association between Caries at T1 and Survey Answers 
 
 Pearson’s Chi-squared tests were performed for each question (a binary answer of 

either yes/0 or no/1) and the presence or absence of caries at the dental exam at T1 (caries 

yes or no). For a p-value set at 0.05 and a 95% confidence interval, only question 5 

(“Child does not have visible cavities or fillings”) had a statistically significant 
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difference. There are no standard deviations to report since the variance is built into the 

confidence interval. The p-values for the chi-squared tests are displayed in Table 6. 

Further statistical tables for each question are displayed in Appendix D. 

 

Table 6 – Pearson’s chi-squared tests comparing each question with the presence or 

absence of caries at T1  

 
Question Prevalence of Caries at 

T1 Exam (Answer to 
question : n[%]) 

Chi-Squared 
P-Value 

1. You [the parent] have no untreated 
cavities 

Yes : 17 (27.42%) 0.7349 
No : 9 (24.32%) 

2. Child is older than 12 months and is put 
to bed with a bottle NOT containing 
natural or added sugar 

Yes : 12 (30.77%) 0.4114 
No : 14 (23.33%) 

3. Child has fewer than 3 between-meal 
sugar snacks or drinks per day 

Yes : 20 (24.39%) 0.3525 
No : 6 (35.29%) 

4. Child drinks fluoridated water Yes : 10 (22.22%) 0.5926 
No : 14 (26.92%) 

5. Child does not have visible cavities or 
fillings 

Yes : 13 (18.84%) 0.0149 
No : 13 (41.94%) 

6. Child has no white spots on his or her 
teeth 

Yes : 16 (24.62%) 0.6671 
No : 10 (28.57%) 

7. Child does not have developmental 
delays 

Yes : 16 (24.62%) 0.6671 
No : 10 (28.57%) 

8. Your child’s teeth are always brushed 
before bedtime 

Yes : 21 (25.61%) 0.7458 
No : 5 (29.41%) 

9. Your child’s teeth are brushed each day Yes : 23 (24.47%) 0.1669 
No : 3 (50.00%) 

10. Your child has seen a dentist before 
the age of one 

Yes : 14 (31.82%) 0.2845 
No : 12 (22.22%) 

 
 A univariate logistic regression model was run to examine if the total score at T1 

could predict the presence or absence of caries at T1 (Figure 2). For a p-value of 0.05, it 

was found that the total score did not statistically significantly predict caries at T1. That 

is, the odds ratio was not statistically different from the null. The area under the ROC 
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curve was 0.5439, which is close to 0.50, indicating model sensitivity and specificity are 

not much better than would be expected by chance. Figure 2 depicts the ROC curve and 

Table 7 shows the p-value, odds ratio, and 95% Wald confidence limits. 

 

Figure 2 – Logistic regression of total score at T1 predicting caries at T1 exam 

 
 
Table 7 - P-value, odds ratio, and 95% Wald confidence limits for logistic regression 
 
P-‐value	   Odds	  Ratio	  Point	  

Estimate	  
95%	  Wald	  Confidence	  Intervals	  

0.4899	   1.078	   0.870	   1.336	  
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Follow-up Examination at T2: 
 
 Of the 100 initial participants, 70 (70%) completed the follow-up exam and 

survey administration. Therefore, there was a 30% loss to follow-up. The following 

statistical analyses only consider the 70 participants who completed the entire study. 

 

Paired comparisons using McNemar’s test for binary comparisons were made 

between each participant’s responses to each survey question at T1 and T2 (paired data 

since the two answers come from the same participant). For a p-value set at 0.05, 

questions 1 (“You [the parent] have no untreated caries”), 2 (“Child is older than 12 

months and is put to bed with a bottle not containing natural or added sugar”), 3 (“Child 

has fewer than 3 between meal sugar snacks or drinks per day”), 4 (“Child drinks 

fluoridated water”), 5 (“Child does not have visible cavities or fillings”), 6 (“Child has no 

white spots on his or her teeth”), and 7 (“Child does not have developmental delays”) had 

statistically significant differences, meaning these behaviors changed significantly over 

the 6-month time period.  

 

A McNemar’s test was also performed to see if there was a statistically significant 

difference for presence or absence of caries at T1 compared to T2 for each participant; for 

a p-value set at 0.05, there was no statistically significant difference. The p-values for the 

McNemar’s tests are displayed in Table 8. Further statistical tables for each question are 

displayed in Appendix D. 
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Table 8 – McNemar’s tests comparing each participant’s answers to each question 

at T1 and T2  

 
Question P-Value for 

McNemar’s Test 
1. You [the parent] have no untreated cavities 0.0077 
2. Child is older than 12 months and is put to bed with a bottle NOT 
containing natural or added sugar 

0.0482 

3. Child has fewer than 3 between-meal sugar snacks or drinks per 
day 

0.0106 

4. Child drinks fluoridated water 0.0002 
5. Child does not have visible cavities or fillings 0.0018 
6. Child has no white spots on his or her teeth 0.0031 
7. Child does not have developmental delays 0.0055 
8. Your child’s teeth are always brushed before bedtime 0.7389 
9. Your child’s teeth are brushed each day 0.2568 
10. Your child has seen a dentist before the age of one 0.8474 

 
 A paired T-test was used to compare the total score on the questionnaire between 

T1 and T2 for each participant (Figure 3). For a p-value set at 0.05 and a 95% confidence 

interval, there was a statistically significant difference between the total scores at the two 

time points, with total scores being significantly higher at T2 than T1 (meaning caries 

risk increased significantly for the participants). Figure 3 displays the paired T-test graph. 

Figure 4 shows a graphical representation of the paired differences in overall score from 

T1 to T2. Table 9 shows the p-value, mean, standard deviation and confidence interval 

limits for the paired T-test. 
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Figure 3 – Paired T-test comparing the total score on the questionnaire 

 

 
Figure 4 - Graphical representation of the paired differences in overall score  
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Table 9 - P-value, mean, standard deviation and confidence interval limits for the 

paired T-test 

P-‐Value	   Mean	   Standard	  Deviation	   95%	  Confidence	  Interval	  Limits	  
0.0131	   -‐0.7857	   2.5814	   -‐1.4012	   -‐0.1702	  
 
 
 For each question, a change profile was made using the answers given at T1 and 

T2. If a participant answered “yes” to a question at both T1 and T2, the change profile 

was 0/0 (yes ! yes). If a participant answered “yes” to a question at T1 and “no” to the 

same question at T2, the change profile was 0/1 (yes ! no). If a participant answered 

“no” to a question at T1 and “yes” to the same question at T2, the change profile was 1/0 

(no ! yes). If a participant answered “no” to a question at both T1 and T2, the change 

profile was 1/1 (no ! no). A Fisher’s exact test was then used to compare the change 

profile to the presence or absence of caries at T2, to determine if a change in the answer 

(or behavior) correlated to the caries activity of the participant. Because of a low event 

rate (number of caries at T2), this analysis could not be generalized to a multivariable 

prediction model. For a p-value set at 0.05, only question 7 (“Child does not have 

developmental delays”) showed a statistically significant difference. The p-values for the 

Fisher’s exact tests are displayed in Table 10. Further statistical tables for each question 

are displayed in Appendix D. 

 

Table 10 – Fisher’s exact tests comparing change profiles and caries at T2 
 
Question Fisher’s Exact 

Test P-Value 
1. You [the parent] have no untreated cavities 0.3822 
2. Child is older than 12 months and is put to bed with a bottle NOT 
containing natural or added sugar 

0.3424 

3. Child has fewer than 3 between-meal sugar snacks or drinks per day 0.6779 
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4. Child drinks fluoridated water 0.6147 
5. Child does not have visible cavities or fillings 1.0000 
6. Child has no white spots on his or her teeth 0.6042 
7. Child does not have developmental delays 0.0350 
8. Your child’s teeth are always brushed before bedtime 0.4060 
9. Your child’s teeth are brushed each day 0.1272 
10. Your child has seen a dentist before the age of one 0.2625 
 

Discussion 

 This study’s aim was to examine the correlation between a simple survey of ten 

questions for parents and the caries activity of their children, and to assess if the dental 

health behaviours reflected in the survey questions changed over time. The survey and a 

dental examination were administered to 100 patients at two different clinics in 

Winnipeg, Manitoba at baseline (T1) and repeated six months later (T2). The main 

finding of this study was that the simple survey could not predict future caries risk. The 

parent’s report of visible cavities or restorations in their child predicted caries upon 

examination. Over the six-month time period, the following factors changed significantly: 

untreated caries in the parent, bottle use, frequency of sugary snacks or drinks, fluoride 

status, visible cavities or fillings in the child, white spot lesions and developmental 

delays. Only a change in the answer to a question about developmental delays 

corresponded to a change in caries activity at follow-up. Overall, caries risk 

determination was found to be more complex than this ten-question survey and requires 

further investigation. 

 

The prevalence of caries at baseline was 26%, which is low compared to other 

studies in Manitoba11 and across Canada12-15,47. This prevalence may have been low 

because no radiographs were taken, which would underestimate the presence of caries, 
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and the age group was younger than in other studies and caries increases with age37,86. A 

young age group was chosen for this study because of the importance of predicting caries 

risk early, before devastating dental disease occurs. Indeed, of the children who had 

caries at baseline, 80.8% were three years old (the oldest in the study). A loss to follow-

up of 30% is reasonable, since in a 2014 study at the same hospital and private practice 

clinics the loss to follow-up was 40.8%92. In summary, the caries prevalence and loss to 

follow-up found in this study were reasonable compared to other studies. 

 

Study Design 

 A limitation of this study is that the number of participants (100) is much lower 

than other similar studies36-39,85,88,90, with some having over 1,000 participants86,87,89.  The 

six-month follow-up time may not have been long enough to see a significant change in 

risk factors, with other studies having a longer follow-up time86-89. Also, other studies had 

longer and more in-depth surveys,89,90 and collected demographic and economic 

information39,86,89,90 and other clinical diagnostic information such as plaque and S. 

mutans levels85,86,89 which led to a more thorough assessment of the child’s caries risk. 

 

For example, a similar study in Singapore by Gao et al. in 2010 had a one year 

follow-up and found that caries risk increased with age, use of a bottle at bedtime, 

frequent sugary snacks, the age of the first dental visit, and a history of caries86. 

Fluoridated water was found to be a protective factor against caries. This study collected 

information on demographics, socioeconomic status, and systemic diseases of the 

participants. This additional information could have been useful in our study to examine 
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the effects of these factors on caries risk; however, these questions were omitted for the 

purpose of designing a short and simple questionnaire. Finally, this study also tested the 

participants’ saliva, S. mutans levels and plaque pH. These additional diagnostic tools 

could increase the power of our study to determine caries risk; however, they were not 

used because the aim of our survey was to predict caries risk of a child without requiring 

a professional examination for community public health planning purposes. These tools 

require examination of the child by a professional and so were not included in our study. 

  

Another study with a longer follow-up time (two years) and larger sample size 

(1,206) with statistically significant associations between the risk factors and caries 

activity was by Nishimura et al. in 2008 in Japan87. Their survey administered at eighteen 

months of age could predict caries incidence in the children at two years and three and a 

half years of age, and if administered at two years of age it could predict caries incidence 

in the children at three and a half years of age. If administered at eighteen months of age, 

breast-feeding and bottle use predicted high caries risk. At older ages, increased 

frequency of sugar consumption and not brushing the child’s teeth increased caries risk. 

 

A third study from Iowa by Roberts et al. in 2009 used a similarly simple survey 

(eight questions) that examined the parents’ oral health habits, not those of the child88. 

The study had an eighteen month follow-up, and found that in a similar age group to ours 

(two to four year olds) a parent’s reported loss of a tooth due to caries was significant in 

identifying high caries risk children. A similar question in our survey regarding the 

presence or absence of untreated caries in the parent was not found to correlate with 
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caries activity in the child. However, the answers to this question did change significantly 

over the six-month time period, perhaps indicating that the parents were seeking dental 

restorative treatment for themselves. 

 

A fourth study by Sakuma et al. in 2007 in Japan found that their twenty-one 

question survey administered to eighteen month old children could not predict caries risk 

eighteen months later but could predict the children who would not develop caries89, 

which would be useful in concentrating resources. Again, this study evaluated plaque 

levels and collected information about the children’s birth order and the father’s job, 

information not collected in our study. This study also had the largest sample size of the 

similar studies (5,107). The use of fluoride at a young age was found to prevent caries. In 

an effort to keep our survey simple, we had two questions about toothbrushing and one 

about fluoride status of the water, but no questions about fluoridated toothpaste. In future 

studies it may prove relevant to include a question about fluoride status of the toothpaste. 

 

None of the above studies reflected Canadian data. A recent cross-sectional 

Canadian study by Tiberia et al. in 2007 found that bottle use at bedtime, problems 

brushing the child’s teeth, prolonged exposure of liquids in the oral cavity and ethnicity 

correlated to caries activity90. In addition to dental behaviours, these authors collected 

demographic, economic, birth order and insurance information. They also examined not 

only the presence or absence of caries but also the severity of caries. This additional 

dimension should be considered in any future studies, since a child with multiple, larger 

caries has a more urgent treatment need than a child with one small carious lesion. This 
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study was also larger (139 subjects), with more sites (five private practice clinics) and a 

longer survey (thirty-six open-ended questions) than our present study. Adding more sites 

to the present study would have increased the number of subjects and provided 

information about a more diverse group of people that could be better generalized to 

different populations, and should be considered in future studies. Also, adding more 

questions to the survey would have increased the amount of risk factor information 

collected. For example, in Manitoba in 2007 Schroth et al. examined Aboriginal parents 

knowledge about their child’s oral health and found that parental attitudes towards the 

importance of primary teeth, bottle feeding after one year old, the effect of poor oral 

health on overall health and night-time breast-feeding were correlated with caries 

activity84. These questions were not all included in our present survey for reasons of 

brevity, but a lengthier survey with these questions could be considered to possibly 

improve study outcomes.  

 

To summarize, when compared to similar studies possible limitations of this 

study’s design include a small number of subjects, short follow-up time, limited survey, 

no collection of demographic and economical data, no bacterial or saliva tests, no 

standardized anticipatory guidance provided to participants, and no method of assessing 

the progression of existing lesions or classifying the severity of the decay. 

 

Reliability of Answers Provided by Parents 

 It is uncertain whether the answers to this survey are reliable. Some parents may 

be embarrassed to record the true answer and instead may record an answer they feel is 
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more socially acceptable, or some parents may have poor recall memory when answering 

these questions85. The parent or guardian who brought the child to the dental appointment 

and therefore filled out the survey may not be the person who is primarily in charge of the 

child’s oral health. Also, a different parent or guardian may have presented to complete 

the survey at the follow-up exam than at the baseline exam. The above reasons may help 

explain why there was a great variation between overall scores from T1 to T2 within the 

same participant. Furthermore, some parents may not have understood the questions 

because of a low education level or a poor understanding of English. Since information 

on education and immigration status was not collected, there is no way to assess whether 

or not this was the case. In the future, more explanation of the questions could be given, 

or information on the parents’ education levels and first languages could be collected. 

Overall, the reliability of the self-reported survey answers is uncertain. 

 

Correlation between Risk Factors and Caries Activity 

 Only question 5 (“Child does not have visible cavities or fillings”) had a 

statistically significant relationship with caries activity. This finding is reasonable, since 

according to the AAPD, the best predictor of future caries is the child’s past caries 

experience40.  The other risk factors (represented by behaviours in the survey) were not 

significantly linked to caries. Furthermore, the total questionnaire score at T1 did not 

significantly correlate with caries risk (determined by previous caries at T0) or with 

caries at baseline (T1). Therefore, an individual’s overall score on the questionnaire was 

not able to predict whether they were at high or low caries risk. This is contrary to what 

was expected in the hypothesis, that the questionnaire score would correlate with the 
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caries risk of the child, and the risk factors would work together to determine caries 

activity. This finding gives rise to the conclusion that caries risk is more complex than the 

sum of the ten questions on this survey and requires further investigation.  

 

Six-month Time Period Provided Little Change in Risk Factors 

 Questions 1 (presence of untreated caries in the parent), 2 (child being put 

to bed with a bottle containing sugar), 3 (frequency of between-meal sugary snacks or 

drinks), 4 (fluoride status of water), 5 (visible cavities or fillings in the child), 6 (white 

spots on the child’s teeth), and 7 (developmental delays) significantly changed over the 

six-month time period. The hypothesis that questions 1,2,3,4,8 and 9 would change since 

they are modifiable behaviours was not found to be completely correct. Questions 1 

(untreated cavities in the parent), 2 (bottle use), 3 (sugary snacks or drinks), and 4 

(fluoride status) did change as predicted, which is reasonable since these behaviours can 

be modified by parents with relative ease. However, questions 8 (time of day teeth are 

brushed) and 9 (number of times each day teeth are brushed) did not change over time as 

predicted. This could potentially be due to the fact that at baseline the majority of 

participants were already doing the right thing, and therefore there was no need to change 

these behaviours. For example, at T1, 82% of participants were already brushing their 

child’s teeth before bedtime, and 94% were brushing their child’s teeth at least once a day 

(with the majority, 63%, brushing their child’s teeth twice a day).  

 

The following are behaviours that were not expected to change over time but did: 

questions 5 (visible cavities or fillings in the child), 6 (white spots on the child’s teeth), 
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and 7 (developmental delays). Regarding question 5, it is possible that in the six-month 

time period visible cavities were filled, causing an increase in the number of visible 

fillings. However, unless there was dental trauma avulsing a primary tooth or 

trauma/caries requiring extraction of a primary tooth, we would not expect an answer of 

no visible cavities or fillings at T2 if they were present at T1. Regarding question 6, white 

spot lesions are typically monitored for progression to caries rather than restored and are 

not likely to completely remineralize in a six-month time period, so we would not expect 

those that are present at T1 to be absent at T2. However, it is possible that new white spot 

lesions occurred at T2 in a child who did not have white spot lesions T1. Regarding 

question 7, a child with a developmental delay would not be expected to no longer have 

the delay in six months, however a new diagnosis of a developmental delay could have 

been made between T1 and T2. Therefore, change in the answers to these questions can 

be reasonably accounted for, but in most cases only in one direction. In the future, these 

questions could be re-worded for T2 survey administration to stress the specific change 

under investigation between the two time periods (i.e. an increase in visible cavities or 

white spot lesions, or a new diagnosis of a developmental delay) rather than leaving the 

question open to change in both directions. Furthermore, question 7 could be clarified to 

mean only a diagnosis of developmental delay made by a medical professional, as some 

parents could have interpreted this question as an opinion of their child’s development 

rather than a strictly medical diagnosis of a developmental delay. 

 

Total scores were significantly higher at T2 than T1, meaning caries risk 

increased significantly for the participants. This could be because no standardized 
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anticipatory guidance was provided as part of the study, or because the age of the patients 

increased from T1 and T2, and as children age they are more likely to develop caries93 

due to factors such as the presence of more teeth erupting and a change in diet from only 

breast feeding to solid sugary foods and drinks.  

 

In summary, over the six-month time period of this study a few risk factors 

changed, and overall the caries risk significantly increased.  

 

Future Studies 

 As previously mentioned, future studies to build upon this body of research could 

consider improvement in the following areas which were potential limitations of this 

study: collecting data on demographics and socioeconomic status from participants, 

including additional diagnostic tools such as saliva, bacteria, and plaque tests, a larger 

sample size, more sites, a longer follow-up period, a lengthier survey with more questions 

about other risk factors, clarification of questions so they are better understood by the 

parent, standardized anticipatory guidance as part of the study, and a method of tracking 

the progression of untreated caries and white spot lesions from baseline to follow-up. 

 

Conclusions 

 In conclusion, determination of caries risk was found to be complex, and the total 

score in this simple ten-question survey could not predict caries risk. The parent’s report 

of visible cavities or restorations in their child predicted caries upon examination. Over 

the six-month time period, untreated caries in the parent, bottle use, frequency of sugary 



35 

snacks or drinks, fluoride status, visible cavities or fillings in the child, white spot lesions 

and developmental delays changed significantly. Caries risk increased for the participants 

over the six-month time period and changed drastically within the same individual in this 

time. Only a change in the answer to a question about developmental delays 

corresponded to a change in caries activity at the end of the study. Therefore, caries risk 

determination is intricate and layered, and further investigation is needed to answer the 

questions set out by this study. A continuation of this study for a longer period of time 

with more participants could be considered to help understand how caries risk factors 

affect caries activity in children, and what can be done to influence these behaviours.  
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Appendix A -Questionnaire 
 

Parents assessing tooth decay risk for children 1-3 years of age 

Please answer the following questions that apply regarding your child: Yes No  

1. You (the parent) have no untreated cavities    ___ ___ 

2. Child is older than 12 months and is put to bed with a bottle NOT 
containing natural or added sugar      ___ ___   
 
3. Child has fewer than 3 between meal sugar snacks or drinks/day  ___ ___ 
 
4. Child drinks fluoridated water      ___ ___ 
 
5. Child does not have visible cavities or fillings    ___ ___ 
 
6. Child has no white spots on his/her teeth     ___ ___ 
 
7. Child does not have developmental delays     ___ ___ 
 
8. Your child’s teeth are always brushed before bedtime   ___ ___ 
 
If you answered “NO” to question 8, please place an X beside the time of day your 
child’s teeth are brushed:  
___ Morning 
___ Lunch time 
___ Afternoon 
___ Evening but the child has a snack before bed and the teeth are not brushed again 
 
9. Your child’s teeth are brushed each day     ___ ___ 

If you answered “YES” to question 9, please place an X beside the number of times each 
day your child’s teeth are brushed on average:  
___ 1 
___ 2 
___ 3 
___ 4 
 
10. Your child has seen a dentist before the age of 1    ___ ___ 
 

Study number: ______ 
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Appendix B – University of Manitoba Research Ethics Board Approval Form 
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Appendix C – Parent/Guardian Information and Informed Consent Form 
 
Title of Study:  “Assessing the validity of a questionnaire for parents to determine their 
child’s caries risk and determining if parental behaviours change over time” 
 
Principal Investigator:  Dr. Amanda Huminicki 

Faculty of Dentistry, 780 Bannatyne Avenue,  
Winnipeg, Manitoba, R3E 0W2. Telephone: (204) 787-2516.  

 
Co-Investigator:  Dr. Charles Lekic 

       Faculty of Dentistry, 780 Bannatyne Avenue,  
       Winnipeg, Manitoba, R3E 0W2. Telephone: (204) 789-3507. 

 
Dear Parent or Guardian, 
 
We kindly ask that you and your child participate in a study regarding the development of 
a questionnaire regarding oral health of children in Manitoba, and parental behaviours 
regarding their child’s oral health. Please take your time to review this information form, 
and feel free to consult with or discuss this study with your dentist, colleagues, family, 
friends, and/or physician before deciding whether or not to participate. If you have any 
questions regarding the study or any related issues we encourage you to ask the principal 
investigator or co-investigator, as listed above. This consent form may contain words that 
you do not understand. Please ask the research staff to explain any words or information 
you do not clearly understand. 
 
Purpose of the study 
 
This study is being conducted at the University of Manitoba, Faculty of Dentistry, to 
better understand parental behaviours regarding home oral health care for their children. 
The goal is to develop a simple questionnaire for parents to answer, then determine if 
there is a correlation between each individual question and the questionnaire as a whole, 
and if the questionnaire correlates with the child’s caries risk category (high or low), as 
determined by the presence or absence of dental caries (or “cavities”). The second goal is 
to assess if parents’ dental behaviours change over a year period (and if so, which 
behaviours have changed), and if the behavioural factors studied work separately or 
compound each other for an additive effect. A total of 204 participants will participate in 
this study. 
 
Study procedures 
 
You have been randomly chosen by a computer to participate in this study. If you choose 
to take part in this study, the following procedures will happen: during your child’s 
routine recall examination appointment, the presence or absence of dental caries 
(“cavities”) or decalcifications (“white spots”) on the teeth will be recorded. This will  
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NOT affect the other procedures that may or may not be performed during your child’s 
routine examination, which may include oral hygiene instructions, dental prophylaxis or  
scaling, fluoride applications, or radiographs, and will NOT influence the treatment plan 
recommendations made for your child by the dentist. You will also be asked to fill out a 
10-question survey regarding your child. All answers are “yes” or “no”. The answers are 
kept anonymous as each form is identified with a number instead of your name. 
 
No treatment will be provided to, or denied from, your child as a result of your 
participation in this study. You may stop participating in this study at any time. However, 
if you decide to stop participating, we encourage you to talk to the research staff first. 
 
Active participation in the study will be for 6 months, with a repeat of the same dental 
examination and survey at your child’s regularly scheduled 6 month recall appointment.  
 
Participation in the study is anonymous and voluntary. Results will be used to improve 
our understanding of children’s oral health in Manitoba and help us develop methods to 
aid parents in home oral health care for their children. 
 
The researcher may stop the study if an unforeseen circumstance occurs, such as a halt in 
funding of the study. 
 
Risks and discomforts 
 
There are no recognized risks or discomforts that may be caused to you or your child by 
participation in the study. 
 
Benefits 
 
There may or may not be a direct benefit to you and your child from participating in this 
study. We hope the information we learn from conducting this study will help pediatric 
dentists better understand the behaviours associated with home oral health care in 
Manitoba, and that this will consequently help our profession aid parents in providing the 
best possible oral health care for their children at home. 
 
Cost 
 
There is no cost to you for participating in the study.  
  
Payment for participation 
 
You will receive no payment or reimbursement for any expenses related to taking part in 
this study. 
 
Alternatives 
 
You should feel no obligation to participate in the study. 
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Confidentiality 
 
All information obtained from this study is confidential and will remain so. It will not be 
distributed in any way. Information gathered in this study may be published or presented 
in public forums, however your name and other identifying information will not be used 
or revealed. In any published data, your identity (and your child’s) will be protected and 
treated as confidential according to the Personal Health Information Act of Manitoba. To 
protect your identity, every participant will be given a Study Number instead of their 
name in all documents related to the study. All information obtained from this study will 
be used strictly for research purposes only.  
 
The University of Manitoba Health Research Ethics Board may review study records for 
purposes of quality assurance only. Despite efforts to keep your personal information 
confidential, absolute confidentiality cannot be guaranteed. Your personal information 
may be disclosed if required by law.  
 
All records relating to this study will kept in a secure, locked area and only those persons 
identified will have access to these records. If any of your medical/research records need 
to be copied to any of the above, your name and all identifying information will be 
removed. No information revealing any personal information such as your name, address 
or telephone number will leave the University of Manitoba. 
 
Voluntary participation / withdrawal from the study 
 
Your decision to participate in the study is voluntary. You may refuse to participate in the 
study or withdraw from it at any point in time. Whichever your decision is, it will remain 
confidential. Your decision not to participate or to withdraw from the study will not affect 
your care at this centre. If the research staff feel that it is in your best interest to withdraw 
you from the study, they will remove you without your consent. 
 
We will tell you about any new information that may affect your health, welfare, or 
willingness to stay in this study. 
 
Questions 
 
Please feel free to ask questions regarding the study or anything related to it that requires 
further clarification. To contact the research staff regarding a question, please call Dr. A. 
Huminicki at (204) 787-2516 or Dr. C. Lekic at (204) 789-3507. 
 
For questions about your rights as a research participant, you may contact the University 
of Manitoba, Bannatyne Campus Research Ethics Board Office at (204) 789-3389. 
 
Do not sign this consent form unless you have had a chance to ask questions and have 
received satisfactory answers to all of your questions. 
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Statement of consent 
 
I have read this consent form. I have had the opportunity to discuss this study with Dr. A. 
Huminicki and/or her research staff. I have had my questions answered in a language I 
understand. All risks, benefits, costs, and alternatives regarding this study have been 
thoroughly explained to me. I believe that I have not been unduly influenced by any 
research team member to participate in the study by any statements or implied statements. 
Any relationship I may have with the research team has not affected my decision to 
participate. I understand I will be given a copy of this consent form after signing it. I 
understand my participation in the study is voluntary and I may choose to withdraw from 
it at any point in time. I freely agree to participate in this research study and I give 
consent for my child to participate in the research study as well. 
 
I understand that any information regarding my personal identity, and my child’s identity, 
will be kept confidential, but that confidentiality cannot be guaranteed. I authorize the 
inspection of any of my records related to this study by the University of Manitoba 
Health Research Ethics Board for quality assurance purposes. 
 
By signing this consent form I have not waived any of the legal rights that I have as a 
participant in a research study. 
 
Parent/legal guardian’s signature: ___________________ Date: ____________________ 
         (day/month/year) 
 
Parent/legal guardian’s printed name: _______________________________ 
 
 
I, the undersigned, attest that the information in the participant Information and Consent 
Form was accurately explained to, and apparently understood by, the participant or the 
participant’s legally acceptable representative and that the consent to participate in this 
study was freely given by the participant or the participant’s legally acceptable 
representative. 
 
Witness signature: ____________________________     Date: ___________________ 
         (day/month/year) 
 
Witness printed name: ______________________________________ 
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Appendix D – Statistical Analysis 

Pearson’s chi-squared tests comparing each question with the presence/absence of caries 

at T1  
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Pearson’s chi-squared tests comparing each question with the presence/absence of 

previous caries (T0) 
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McNemar’s tests comparing each participant’s answers to each question at T1 and T2 
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Fisher’s Exact Test comparing changes in question answer from T1 to T2 and risk of 

caries at T2. 
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