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1. ABSTRACT 
 

Aim: To promote the knowledge and awareness of infant oral health (OH) care among Hong 

Kong parents with children aged 0 to 2 years through an interactive workshop and to evaluate 

its effectiveness. 

 

Methods: Parents were recruited from government-registered childcare centers and private 

playgroups. Interactive workshops consisted of a 30-minute PowerPoint presentation and 20 

minutes of small-group activities, which included infant oral hygiene instruction with 

custom-made infant dentition models, diet analysis and question-and-answer session. Self-

completed questionnaires used to evaluate the knowledge and attitude of parents were 

distributed before and after the workshops. Scores on general OH knowledge (range=0-18), 

infant OH knowledge (0-10) and parent’s attitude (0-4) were computed. Scores of at least 

70% were considered proficient. 

 

Results: Among the 111 participants (aged 26 to 54 years, 64% mothers), 96% had a child 

aged 0 to 30 months. 30% had their children’s mouth cleaned at least twice a day. Only one 

participant had brought his/her child to see a dentist. Weaker aspects in parents’ OH 

knowledge and common misconceptions were identified in the pre-survey. Only 35% 

identified frequent meals as an increased caries risk; only 59% and 79% identified starchy 

food and formula milk as cariogenic food respectively. 58% did not know water fluoridation 

can prevent caries, while 33% of parents pointed out calcium supplement can prevent caries. 

Before the workshop, 41% had proficient general OH knowledge (mean=11.9) and 16% had 

proficient infant OH knowledge (mean=4.8). Over half of parents showed positive attitude 

(mean=3.4). Significant improvements in general OH knowledge (mean=15.6, p<0.001), 

infant OH knowledge (mean=8.8, p<0.001) and attitude (mean=3.9, p<0.001) were observed. 

Parents reflected the workshops were useful (94%) and they learned new practices to improve 

their infants’ OH (95%). 

 

Conclusion: Several deficiencies in oral health knowledge and behaviour are identified. The 

interactive workshops can effectively promote the knowledge and awareness of infant oral 

health care among parents with children aged 0 to 2 years. Large-scale infant oral health 
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survey is needed. Interactive workshops with longer follow-up periods are recommended.  

More guidelines can be provided to parents and general dentists for prevention of caries. 
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2. INTRODUCTION 
 

Dental caries is one of the most common oral diseases in children. In Hong Kong, 50.7% of 

5-year-old children have caries experience with a mean dmft of 2.1 and among them 92% 

have not received any treatment for their decayed teeth1. According to another survey, the 

prevalence of Early Childhood Caries (ECC) of 3-year-old children in Hong Kong was 

reported to be 31% and the mean dmft score was 1.22. Both results show that the oral health 

status of Hong Kong children is poor. 

 

ECC has detrimental effects on eating, speech, general growth and well-being (quality of life) 

of children3,4. Poor oral hygiene practice and improper feeding habit are considered as the 

major causes of ECC5. It comes to the parents’ or caregivers’ responsibilities in providing 

proper oral cleaning, such as toothbrushing and formulating a proper diet for their infants6,7. 

The above alarming figures have aroused our attention on the oral education knowledge of 

the infants’ caregivers in Hong Kong. 

 

According to the guideline of the American Academy of Pediatric Dentistry on infant oral 

health, parents should help to clean their children’s teeth with a soft toothbrush and the 

practice should begin after the eruption of first primary tooth7. For children with moderate or 

high caries risk, a ‘smear’ of fluoridated toothpaste should be used as well7. However the 

situation in Hong Kong is beyond satisfaction. The lack of infant oral care practice can be 

reflected by the fact that less than 40% of preschool children started brushing their teeth 

before 18 months old8 and only 18% of parents assisted their child’s toothbrushing until 3 

years old9. 

 

To improve infant oral health, improving knowledge and awareness of parents on infant oral 

health care are the primary things to be done10. Oral diseases, such as caries, begin to affect 

infants as early as the first tooth is erupted. It is necessary that the parents should possess 

knowledge and awareness of maintaining a good dietary habit and applying proper oral 

cleaning to their children since they were born11. 

 

In Hong Kong, most research put their focus in pre-school children above 3 years old and the 

figures are already very alarming. It is necessary to begin oral health promotion and 
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education at an earlier stage. Therefore in this study, our target group consisted of parents 

with children between 0 and 2 years of age as early prevention is the key to solve the problem 

of ECC and improve infant oral health11. 

 

To effectively educate parents, choosing a suitable education method is very important. 

Various methods have been applied to promote infant oral health care, including seminars, 

exhibitions, workshops, internet webpages and leaflets. Seminars and exhibitions are quick 

ways to deliver oral health messages; however these events may not be able to suit the 

individuals’ need and may fail to motivate them into bringing theories into action.  It is 

believed that an interactive and small-group event is a more suitable way to promote infant 

oral health care because parents can ask and learn though interaction and sharing of 

experience among each other12. It is also important that the event can help the parents to 

develop their personal action plan for the future. Putting all those objectives into 

consideration, workshops seem to be a better promotion method12. Effectiveness of the 

workshops can then be evaluated by the feedback of participants and further improvement 

can be made. The ultimate goal of this study was to provide new suggestions regarding 

motivation and education on parents towards proper oral health care practice, which could 

prevent oral diseases at the very beginning. 
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3. AIMS AND OBJECTIVES 
 

The aim of this study was to promote the awareness and knowledge of infant oral care among 

parents with young children in Hong Kong through the use of an interactive workshop. 

 

The objectives of this study were: 

 

1. To find out the weaker aspects in infant oral health knowledge among parents with young 

children. 

2. To formulate a workshop to raise their awareness. 

3. To evaluate effectiveness of the workshop. 
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4. MATERIALS AND METHODS 
 

4.1 Participant recruitment 
The target population of this study was parents with children aged 0 to 2. In order to reach 

this target group, a list of 28 government-registered childcare centers nursing 0- to 6-year-old 

children in Hong Kong was obtained from the government website13 and 10 private 

playgroups were found through their online advertisements. The target centers in cooperation 

were chosen based on the availability of time during February to April 2015, willingness to 

help in recruiting parents with 0 to 2 years old children and ability to provide venue for the 

workshop. These centers should be located in different areas in Hong Kong in order to 

minimize bias in the data collected. 

 

Through initial contact by phone calls and emails, a workshop proposal (Appendix I) was 

sent to 20 suitable centers (including government-registered childcare centers and private 

playgroups) nursing 0- to 2-year-old children during October to December 2014. In total, five 

government-registered childcare centers and two private playgroups expressed interest in 

cooperation in holding workshops between February and April 2015. 

 

4.2 Workshop 
A total of nine workshops (three workshops were conducted in one of the centers) at public 

nurseries and private playgroups in scattered areas of Hong Kong were held between 

February and April 2015. 

 

The oral health workshop consists of two parts.  

 

The first part was a 30-minute PowerPoint presentation (Appendix II) on oral health 

knowledge highlighting infant oral health care, prevention of ECC and common oral health 

misconceptions. The information on oral health knowledge and prevention of childhood 

caries were adopted from Government Tooth Club website14 and Student Knowledge 

Exchange (KE) Project 2012-13, Faculty of Dentistry, The University of Hong Kong: On 

Becoming Babywise: Oral Health Knowledge Education Among Parents15. Common 

misconceptions on children oral health care were identified from a reported research done on 

local populations named the Oral health status and behaviors of preschool children in Hong 
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Kong8, and an ongoing survey Family-centered oral health promotion for new parents and 

their infants: a randomized controlled trial16. These common misconceptions were also 

included in the surveys to assess parent’s knowledge on infant oral health care. A 5-minute 

Q&A session was held at the end of the presentation. 

 

The second part of the workshop was a 20-minute group discussion. A group of three to five 

participants were led by one to two dental students during which participants were taught 

about the daily infant oral hygiene routine with demonstration using tooth models and 

appropriate oral hygiene aids (e.g. gauze and toothbrush). Various types of tooth models were 

utilized, including large-sized models for easy demonstration of toothbrushing techniques, 

models demonstrating the developmental status of permanent and deciduous teeth at age 5, 

models having a complete set of deciduous teeth, and custom-made tooth models simulating 

the oral cavity of a 7- to 8-month-old infant with upper and lower incisors erupted (Appendix 

III). The tooth models were borrowed from Tooth Club – the Oral Health Education Unit of 

the Department of Health, the Pediatric Clinic of Prince Philip Dental Hospital (PPDH), as 

well as custom-made by the Dental Laboratory in PPDH. Apart from oral hygiene instruction 

and demonstration, parents were also asked to discuss on the problems (e.g. frequent intake 

of cariogenic food) presented in a sample of a child’s diet record. After the workshop, each 

participant received a souvenir pack comprising of government leaflets on infant oral health, 

a toothbrushing frequency magnet and a colour book produced by the KE Unit of the HKU 

Faculty of Dentistry, as well as an infant toothbrush (Appendix IV). 

 

4.3 Questionnaire 
In order to gauge the parents’ knowledge and awareness on general and infant oral health, 

and to evaluate the effectiveness of the workshop, a pre-workshop survey (Appendix V) and 

a post-workshop survey (Appendix VI) were distributed to each participant to collect the data 

needed. Ethical approval from the Institutional Review Board of the University of Hong 

Kong/ Hospital Authority Hong Kong West Cluster (Appendix VII) was obtained before 

implementation of the workshop. 

 

Prior to each workshop, participants were asked to read the introduction of the workshop 

(Appendix VIII) before signing the consent form (Appendix IX) and completing the pre-
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workshop survey. The pre- and post-workshop questionnaires of each participant were 

numbered for results comparison while maintaining anonymity. 

 

4.3.1 Pre-workshop questionnaire 

The pre-workshop questionnaire consisted of four parts: in the beginning of the survey, basic 

information of the family including parent age, gender, education level, number of children, 

as well as age, gender and the primary caregiver of the children were asked. Part A comprised 

of nine questions focusing on the diet and oral hygiene habits of the child. Questions on 

general oral health knowledge were included in Part B. Part C tested parents’ knowledge on 

infant oral health with eight questions in which one of them (Question 3) was on parents’ 

attitude. Questions were set in the form of either multiple choices or true/false statements. 

Respondents were allowed to select ‘uncertain’ to assess the lack of knowledge and to 

discourage guessing. 

 

4.3.2 Post-workshop questionnaire 

The post-workshop questionnaire consisted of the same questions related to general and 

infant oral health knowledge as the pre-workshop questionnaires to assess participants’ gain 

in knowledge immediately after the workshops. Participants’ evaluations and feedback on the 

workshops were also included in the post-survey. 

 

The surveys collected during the workshop were checked immediately by dental students to 

prevent mis-numbering and any blanking out of answers. 

 

4.4 Data analysis 
Data collected was input into Microsoft Excel with checking and data cleaning completed 

before transferring into IBM SPSS Statistics 22 for data analysis. In order to compare parents’ 

knowledge and attitude on general and infant oral health before and after the workshop, 

scores are calculated from the corresponding questions in the questionnaires. 

 

4.4.1 Score on general oral health knowledge 

Part B in the pre-workshop survey and Part A in the post-workshop survey tested on general 

oral health knowledge. Questions 1 to 3 in both surveys allowed multiple correct answers, 

therefore participants would score one mark for each correct answer, zero for choosing 
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‘uncertain’, and one mark would be deducted for each incorrect answer. Each correct answer 

in Question 4 was granted one mark. Total score of this part ranged from 0 to 18; 13 marks or 

above (≥70%) were considered to be proficient in general oral health knowledge, marks 

between 9 and 12 as satisfactory, and below 9 as unsatisfactory. 

 

4.4.2 Score on infant oral health knowledge 

Knowledge on infant oral health was included in Part C (except Question 3) in the pre-

workshop survey and Part B (except Question 3) in the post-workshop survey. Participants 

would score one mark for each correct choice and zero for ‘uncertain’. The score range of 

this part was 0 to 10; participants scoring 7 marks or above (≥70%) were considered to be 

proficient in infant oral health knowledge, 5 to 6 marks were considered satisfactory, and 

below 5 marks were unsatisfactory. 

 

4.4.3 Score on parents’ attitude towards infant oral health 

The importance of infant oral health was assessed in Question 3 of Part C in the pre-

workshop and Part B in the post-workshop questionnaires. Each positive attitude choice was 

granted one mark and the maximum score for this part was four. 

 

4.4.4 Analysis  

After generating the scores of each individual in the pre- and post-survey, statistical 

differences between each individual’s scores were evaluated by comparing pre- and post-

survey scores using paired samples T-tests. Analysis to examine relationships between the 

pre-workshop oral health knowledge, attitude scores and the participants’ age and child age 

were done using Pearson correlation coefficient tests. Independent samples T-tests were 

conducted to determine the differences in the mean scores in the pre-survey among 

participants with different background or oral health behaviour. The level of significance was 

set to be .05, so p-value <0.05 was considered to be statistically significant. 
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5. RESULTS 
 

5.1 Profile of participants 
Approximately 150 adults participated in the workshops; 123 participants completed the 

workshop questionnaires, with 12 considered to be outside our target group due to having 

children older than 30 months or surveys filled in by grandparents, resulting in a final sample 

size of 111. Majority of participants were recruited from government-registered crèches 

(81.1%), with 13 to 23 parents from each center (Table 1). 

 

 
Table 1. Number of participants from different centers 

Centers n %  

Government-registered childcare centers    

NAAC Sun Chui Day Crèche (Sha Tin) 17 15.3  

Yan Chai Hospital C. C. Everitt Day Crèche (Tsuen Wan) 23 20.8  

Po Leung Kuk Mok Hing Yiu Crèche (Causeway Bay) 16 14.4  

TWGHs Kwan Fong Nursery School (Wong Tai Sin) 21 18.9  

Yuen Long Rhenish Day Crèche (Tin Shui Wai) 13 11.7  

    

Private playgroups    

Child Psychological Development Association (Sha Tin) 12 10.8  

Child Psychological Development Association (Tsim Sha Tsui) 9 8.1  

 

 

The study group (Table 2) was predominantly mothers (64.0%). Participants aged from 26 to 

54 years; almost half between 31 and 35 (42.6%). Two-thirds attained a tertiary education 

level or above (69.6%). Majority had a child aged 0 to 30 months (96.4%), others had two 

(3.6%); less than one-fifth of the children had siblings older than 30 months (17.1%). Age of 

children ranged from 3 to 30 months, with one-third between 13 and 18 months old (34.3%). 

There were an approximately equal numbers of boys (53.6%) and girls (46.4%). Most 

children had 6 to 10 teeth (30.0%) or 16 to 20 teeth (32.0%). Primary caregivers were usually 

parents (49.1%). 
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Table 2. Basic information of participants and children 

Information of participants n %  

Parent    

Father 40 36.0  

Mother 71 64.0  

    

Age (years)    

26-30 15 13.9  

31-35 46 42.6  

36-40 37 34.3  

Above 40 10 9.2  

    

Education level    

Primary education or below 1 1.0  

Secondary education 30 29.4  

Tertiary education or above 71 69.6  

    

Information of children aged 0 to 30 months    

Age (months)    

1-6 6 5.4  

7-12 14 12.6  

13-18 38 34.3  

19-24 29 26.1  

25-30 24 21.6  

    

Gender    

Boy 59 53.6  

Girl 51 46.4  

    

Number of teeth    

0-5 20 20.0  

6-10 30 30.0  

11-15 18 18.0  

16-20 32 32.0  

    

Primary caregiver    

Parents 54 49.1  

Grandparents 20 18.1  

Helper 18 16.4  

Center/teacher 18 16.4  
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5.2 Child’s oral health behaviour 
Parents’ report of their children’s oral health behaviour is summarized in Table 3. Almost all 

parents had started introducing solid food to their children (97.3%). In the past week, 

majority of the children did not intake sugary snacks/chocolates (75.9%) or soft 

drinks/beverage with sugar (60.2%); very few had snacks (3.7%) or sugary beverage (11.1%) 

more than once daily. Three-quarters ate fruits once to twice every day (77.7%). Less than 

one-fifth of the children had gone to sleep with a nursing bottle of milk/sugary drink in the 

mouth (14.4%), most of whom had it every night (75.0%). Parents predominantly fed their 

children by clock (90.9%), five times or less each day (67.3%). 

 

Most children had their mouth cleaned (85.6%), usually once a day (54.7%) or more (29.5%). 

Parents used a toothbrush (53.7%), gauze/cotton swab (25.3%), or both (21.0%). Three-

quarters of children used a toothbrush (74.7%) with a diameter of a 10-cents coin, 17.5 mm 

(77.5%). Approximately seven in ten parents did not use toothpaste for their children (71.6%). 

Only one child had been to a dentist (0.9%) for check-up. 

 

 
Table 3. Child’s oral health behaviour 

 n % 

1. Have you started introducing solid food to your child?   

Yes 108 97.3 

No 3 2.7 

   

2. How many times did your child intake the following food daily last week?   

Sugar/ chocolate   

None 82 75.9 

Less than once daily 22 20.4 

Once to twice daily 4 3.7 

Soft drink/ beverage with sugar (e.g. Fruit juice)   

None 65 60.2 

Less than once daily 31 28.7 

Once to twice daily 10 9.2 

Three times or more daily 2 1.9 
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Fruits   

None 4 3.7 

Less than once daily 18 16.7 

Once to twice daily 84 77.7 

Three times or more daily 2 1.9 

   

3. Has your child gone to sleep with a nursing bottle of milk or sugary drink in the mouth?   

No 95 85.6 

Yes 16 14.4 

Frequency (times per week)   

2 1 6.3 

5 2 12.4 

7 12 75.0 

14 1 6.3 

   

4. When do you feed your child?   

On demand 10 9.1 

By clock 100 90.9 

   

5. How many times do you feed your child every day, including snacks?   

5 times or less 74 67.3 

6-8 times 35 31.8 

9-11 times 1 0.9 

   

6. Has there been someone (including yourself) cleaning your child’s mouth and teeth?   

No 16 14.4 

Yes 95 85.6 

Frequency   

Less than once a day 15 15.8 

Once a day 52 54.7 

Twice or more a day 28 29.5 

Method   

Toothbrush 51 53.7 

Gauze or cotton swab 24 25.3 

Both (toothbrush and gauze/cotton swab) 20 21.0 
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7. Does your child use toothbrush at present?   

No 24 25.3 

Yes 71 74.7 

Size of the toothbrush   

Diameter of a 10-cents coin 55 77.5 

Diameter of a 50-cents coin 14 19.7 

Not sure 2 2.8 

   

8. Does your child use toothpaste at present?    

No toothpaste is used 68 71.6 

Yes, children’s toothpaste 27 28.4 

    

9. Has your child been to a dentist?    

No 110 99.1 

Yes 1 0.9 

Reason    

Check-up 1 100.0 

 

 

5.3 Pre-workshop survey 
5.3.1 General oral health knowledge 

As shown in Table 4, a vast majority of participants could answer too much sweet food 

(96.4%), plaque (89.2%) and poor oral hygiene (91.9%) as risk factors of caries. However, 

only one-third (35.1%) could identify frequent snacks or meals as one of the risk factors. 

There were also one-third of participants who answered lack of calcium (33.3%) as a factor 

of caries. As to food that can lead to caries, all participants could point out sugars and 

chocolate and a majority could answer fruit juice (90.1%), soft drinks (98.2%), and formula 

milk (74.8%). Only half of the participants (58.6%) could answer starchy food. One-third of 

participants (33.3%) also answered sugar-free candies and half answered meat (56.8%) and 

vegetables (58.6%) as cariogenic food. In relation to measures preventing caries, most 

participants could identify reduce eating of sweet food (90.1%), using fluoridated toothpaste 

(76.6%) and regular dental check-up (79.3%). However, less than one-third of participants 

(27.0%) could identify reducing frequency of meals and snacks as one of the prevention 

measures while one-third (33.3%) believed calcium supplements can prevent caries. 
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Regarding the true or false section, a vast majority of participants correctly answered self-

care can affect the state of teeth (97.3%) while most participants could point out that dental 

problems can affect whole body (85.6%) and the need of oral hygiene aids other than the 

toothbrush to maintain good oral hygiene (85.6%). Nevertheless, one-third of participants 

(33.3%) were uncertain if fluoridated toothpaste is bad for general health and less than half 

(42.3%) could point out fluoride in tap water can prevent caries. 

 

 
Table 4. Knowledge on general oral health care 

 

Pre-workshop 

questionnaire 

Post-workshop 

questionnaire 

% of correct answers % of correct answers 

1. Which of the following will contribute to tooth decay?   

Too much sweet food () 96.4 100.0 

Frequent meals/ snacks () 35.1 96.4 

Lack of calcium () 66.7 86.5 

Bacteria/ plaque () 89.2 93.7 

Improper brushing/ poor oral hygiene () 91.9 93.7 

Hot air () 98.2 100.0 

   

2. Which of the following food may cause tooth decay?   

Sweets and chocolate () 100.0 100.0 

Starchy food (e.g. Bread, biscuits, rice) () 58.6 94.6 

Meats () 56.8 74.8 

Vegetables () 58.6 81.1 

Fruit juice () 90.1 98.2 

Soft drinks () 98.2 99.1 

Formula milk () 74.8 99.1 

Sugar-free candies () 66.7 81.1 

   

3. Which of the following will help prevent tooth decay?   

Reduce eating sweet food () 90.1 92.8 

Calcium supplement () 66.7 93.7 

Fluoridated tooth paste () 76.6 91.9 

Reduce frequency of meals or snacks () 27.0 92.8 

Regular dental check-up () 79.3 89.2 

Chinese medicine (e.g. Herbal tea) () 98.2 100.0 
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Pre-workshop 

questionnaire 

Post-workshop 

questionnaire 

4. True/false questions 

% of 

correct 

answers 

Uncertain 

(%) 

% of 

correct 

answers 

Uncertain 

(%) 

a) State of teeth is greatly decided at birth and is not 

related to self-care. (F) 
97.3 2.7 98.2 0.0 

b) Dental problems can affect the whole body. (T) 85.6 8.1 82.9 3.6 

c) Using toothbrush alone is sufficient for good oral 

hygiene, other aids (floss, ID brush, and mouth 

rinse) are unnecessary. (F) 

85.6 4.5 72.1 3.6 

d) Using fluoridated tooth paste is bad for general 

health. (F) 
64.9 33.3 91.9 4.5 

e) Fluoride added to tap water can prevent tooth  

decay. (T) 
42.3 24.3 54.1 9.0 

 

 

5.3.2 Infant oral health knowledge 

From Table 5, only one-third of participants (36.0%) could answer the correct number of 

primary teeth. Three-quarters of participants could identify that primary tooth caries can 

affect permanent teeth (75.7%) and habits like thumb sucking can cause poor alignment of 

teeth (75.7%). Nevertheless, only a minority (17.1%) knew that caries-inducing bacteria can 

be transmitted from mother to child and most believed milk is beneficial to primary teeth 

(85.6%). Regarding infant oral health practice, most participants knew the method for 

cleaning infants’ mouth before eruption of primary teeth (gauze or cotton swab: 91.0%). Only 

11.7% of participants could point out the need for using toothbrushes after eruption of 

primary first molars while other participants indicated eruption of the first tooth or after 

eruption of all primary teeth as a requirement for toothbrushing. Three-quarters of 

participants (72.1%) knew the correct size of toothbrush to be used. However, only less than 

half of the participants could answer the correct time to start using toothpaste (when the 

infant knows how to spit: 44.1%) and the amount of toothpaste to be used (a smear: 43.2%). 

 

 
  



17 
 

Table 5. Knowledge on infant oral health 

 

Pre-workshop 

questionnaire 

Post-workshop 

questionnaire 

% of correct answers % of correct answers 

1. How many primary teeth does a child normally have? 36.0 90.1 

(Ans: 20)   

   

2. How should a baby’s mouth be cleaned before 

eruption of primary teeth? 

% of answers % of answers 

  

Use toothbrush 5.4 1.8 

Use gauze or cotton swab () 91.0 89.2 

Other methods 3.6 9.0 

   

3. When must a child start using toothbrush?   

After eruption of the first primary tooth 60.4 30.6 

After eruption of the first primary molar () 11.7 67.6 

After eruption of all primary teeth 11.7 1.8 

Others 1.8  

Uncertain 14.4  

   

4. What size of toothbrush should be used for children 

younger than 2 years old? 
  

Children younger than 2 years old should not use 

toothbrush 
2.7 3.6 

Diameter of a 10-cents coin () 72.1 94.6 

Diameter of a 50-cents coin 9.0 1.8 

Uncertain 16.2  

   

6. When should a child start using toothpaste?   

After eruption of the first primary tooth 25.2 11.7 

After eruption of all primary teeth 11.8 4.5 

It depends, as soon as children can spit out excess 

toothpaste () 
44.1 82.0 

Uncertain 18.9 1.8 

   

7. How much toothpaste should be used for children less 

than 2 years old? 
  

A Smear () 43.2 91.9 

Pea-sized (5 mm diameter) 41.4 8.1 

Uncertain 15.3  
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Pre-workshop 

questionnaire 

Post-workshop 

questionnaire 

8. True/false questions 

% of 

correct 

answers 

Uncertain 

(%) 

% of 

correct 

answers 

Uncertain 

(%) 

a) Primary tooth decays does not affect permanent  

teeth. (F) 
75.7 16.2 98.2 0.0 

b) Milk is beneficial to children’s teeth because it 

contains calcium. (F) 
14.4 27.9 86.5 3.6 

c) Habits like thumb sucking and prolonged pacifier 

sucking cause poor alignment of teeth. (T) 
75.7 15.3 92.8 0.9 

d) Tooth decay-inducing bacteria can be transmitted 

from mother to child. (T) 
17.1 31.5 85.6 1.8 

 

 

5.3.3 Infant oral health attitude 

Most participants showed positive attitude regarding the maintenance of good infant oral 

health (Table 6). Majority of the participants understood the need for maintaining good oral 

hygiene (92.8%), treating primary tooth caries (81.1%) and regular dental check-up for 

infants (73.9%). Nearly all participants also considered it unacceptable to let infants sleep 

with a nursing bottle (96.4%). 

 

 
Table 6. Parents’ attitude towards infant oral health 

 
Pre-workshop 

questionnaire 

Post-workshop 

questionnaire 

Agree/disagree questions 

% of 

positive 

attitude 

Uncertain 

(%) 

% of  

positive 

attitude 

Uncertain 

(%) 

a) It is unnecessary to treat decays of primary teeth as they 

will exfoliate eventually. (F) 
81.1 11.7 92.8 1.8 

b) It is unnecessary to brush teeth until all primary teeth 

have erupted. (F) 
92.8 3.6 97.3 0.0 

c) It is unnecessary to visit the dentist if there is no 

toothache or obvious change of colours of your child’s 

teeth. (F) 

73.9 12.6 98.2 0.9 

d) It is acceptable to let your child sleep with a bottle of 

milk so he/she does not feel hungry during the night. (F) 
96.4 1.8 100.0 0.0 
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5.4 Post-workshop survey: knowledge and attitude 
There was an increase in both general and infant oral health knowledge and an improvement 

in parental attitude after attending the workshop. More than three-quarters of participants 

could correctly answer almost all questions. However, only half (54.1%) could point out the 

use of fluoride in tap water to prevent caries in the post-survey. 

 

5.5 Scores 
5.5.1 General oral knowledge score 

Pre-survey scores ranged from 4 to 18 following a normal distribution pattern (Figure 1). 

Satisfactory scores (≥9 marks) were obtained by 92.7% of participants and 40.5% obtained 

proficient scores (≥13 marks). The mean score was 11.9 (SD=2.34). For the post-survey, 

scores ranged from 8 to 18; only one participant scored less than satisfactory while 95.5% of 

participants obtained 13 marks or more. The mean score was 15.6 (SD=1.94). Paired samples 

T-test showed a significant increase of 3.6 in the mean score (SD=2.16, p<0.001). 

 

 

 
 

 

5.5.2 Infant oral knowledge score 

Pre-survey scores ranged from 1 to 8 following a normal distribution pattern (Figure 2). 

Satisfactory scores (≥5 marks) were obtained by 55.8% of participants while only 15.5% of 

participants obtained proficient scores (≥7 marks). The mean score was 4.8 (SD=1.64). For 

the post-survey, all participants scored satisfactorily (≥5 marks) and 92.8% of participants 
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obtained 7 marks or more. The mean score was 8.8 (SD=1.30). Paired samples T-test showed 

an increase of 4.0 in the mean score (SD=1.84, p<0.001). 

 

 

 
 

 

5.5.3 Attitude score 

Slightly more than half (58.6%) of participants scored full marks (4 marks) in the pre-survey 

while a vast majority (90.1%) of participants scored full marks in the post-survey (Figure 3). 

Paired samples T-test showed an increase of 0.4 in the mean score (SD=0.76, p<0.001). 
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5.6 Correlation with background and oral health behaviour 
The relationships of participant background (e.g. participant age, gender, education level, 

child age) and pre-workshop knowledge and attitude scores were investigated. Significant 

correlations were found in the followings: 

 

Pearson correlation coefficient tests were used to study the relationships of participant age 

and child age with pre-workshop scores. There was a weak negative correlation between 

parent age and pre-workshop attitude score (r=-0.24, p=0.012). Significant correlations were 

found in the child age with pre-workshop infant oral health knowledge (r=0.22, p=0.020) and 

attitude (r=-0.22, p=0.019) scores. With increasing child age, parents’ infant knowledge 

would be higher while the attitude of participants would be less positive. Testing of pre-

workshop scores indicated weak positive relationships between general oral health 

knowledge and infant oral health knowledge (r=0.23, p=0.014), as well as infant oral health 

knowledge and parental attitude (r=0.26, p=0.005). 

 

The pre-workshop scores of participants with different education level were compared. Since 

only one participant had attained primary education level or below, education levels were 

rearranged into two groups: ‘secondary education or below’ and ‘tertiary education or above’. 

Independent samples T-test found significant difference in the mean pre-workshop attitude 

scores between participants with secondary education or below (mean=3.1, SD=0.72) and 

those with tertiary education or above (mean=3.6, SD=0.73, p=0.007) which showed parents 

with a higher education level would have a higher mean attitude score. 

 

Regarding oral health behavior, it was found that parents who cleaned their children’s mouths 

scored higher  in the pre-workshop infant oral health knowledge scores (mean=5.0, SD=1.57) 

compared to those who did not (mean=3.8, SD=1.69, p=0.005) using independent samples T-

test. 

 

5.7 Evaluation and action plan 
As shown in Table 7, a vast majority of participants agreed that they learned more about 

infant oral health care after attending the workshop (92.8%) and they understood the 

messages delivered (94.6%). They also agreed that the workshop covered all information they 

needed (91.9%) and taught them new methods to improve their children’s oral hygiene 
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(94.6%). Most of the participants were confident to practise proper infant oral health care 

after the workshop (76.6%) and to teach their children to practice proper oral hygiene 

(81.1%). Participants generally found the workshop useful (93.7%) and interesting (84.7%). 

 

 
Table 7. Evaluation of the workshop 

Ratings Agree (%) Neutral  (%) Disagree (%) 

a) I learned more about infant oral healthcare after attending 

this workshop. 
92.8 4.5 2.7 

b) I am able to understand the messages delivered by this 

workshop. 
94.6 1.8 3.6 

c) This workshop covers all of the information I need 

concerning infant oral healthcare. 
91.9 5.4 2.7 

d) This workshop has taught me new practices and/or methods 

to improve my child’s oral hygiene. 
94.6 3.6 1.8 

e) I am confident to practise proper infant oral health care on 

my child after attending this workshop. 
76.6 19.8 3.6 

f) I am confident that I can teach my child to practise proper 

oral hygiene methods after attending this workshop. 
81.1 15.3 3.6 

g) I think the workshop is useful. 93.7 3.6 2.7 

h) I think the workshop is interesting. 84.7 10.8 4.5 

 

 

Many participants stated in their personal action plans that they would use the methods 

learned in the workshop to clean their children’s mouths (34.2%), starting that night (25.2%). 

One-quarter intended to use toothbrushes twice a day (27.9%). A few parents planned on 

teaching their infants the correct oral hygiene methods (6.3%), changing the feeding time of 

their children (5.4%), and bringing them for regular dental check-up (3.6%). Other answers 

included increasing brushing frequency, being more patient so their children would develop 

interest in toothbrushing, and educating their children’s caregiver on oral hygiene practices. 

 

Nevertheless, a majority of participants (86.5%) pointed out their children may not be able to 

follow their instructions and some (15.3%) believed lack of time as a difficulty in carrying 

out their plans. 
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6. DISCUSSION 
 

6.1 Weaker aspects in oral health knowledge and behaviour 
The survey was designed to evaluate the oral health knowledge and attitude of parents, and 

their oral health care behaviour towards their infants. Several weaker aspects are identified. 

 

6.1.1 Children oral health behaviour 

Among the infants of the parents surveyed, a minority had their nursing bottle of milk or 

sugary drink in the mouth while sleeping; almost all in this group were fed every night in this 

way. This reflects a total unawareness of overnight feeding as a major risk factor of ECC17, 

and thus the significance of spreading this piece of knowledge to those infant caregivers 

lacking the knowledge. 

 

Results showed that more than two-thirds of the parents surveyed assisted or had caregivers 

assist in cleaning their children’s mouth and teeth less than twice a day, which is not 

sufficient to maintain infants’ oral health7. Although a majority of them were aware of their 

role in maintaining their children’s oral health, probably because they understand the 

incapacity of infants to clean their own mouth, overall parents still seem to underestimate the 

importance of their task.  

 

Another noteworthy figure would be that all but one parent had not brought their children to 

see a dentist. They did not appreciate the importance of dentists in early prevention of caries 

and other dental problems of infants. This is reflected in the group discussion session when 

many participants raised questions in relation to the correct time to bring their children for 

dental check-up. Some parents had brought their older children to general dentists for 

examination but were rejected due to young age. This also indicates a discouraging 

phenomenon that it may be the dentists who are reluctant to treat pediatric patients, possibly 

due to the lack of cooperation by such patients or they did not expect caries to develop so 

early during infancy.  
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6.1.2 Knowledge on general oral health care 

Most parents were able to opt for sweet food, bacteria/plaque and improper brushing/poor 

oral hygiene as contributing factors of caries, yet significantly fewer of them knew about the 

frequency of meals as a major cause. This subsequently affects the following question on 

caries prevention, where only 27% correctly chose ‘reducing frequency of meals or snacks’ 

as a measure to help prevent tooth decay. From the pre-workshop survey, more than 30% of 

parents fed their children six times to eight times per day which marginally increases caries 

risk14. As the frequency of taking sugary or starchy food, the main diet of local Hong Kong 

people, is critically associated with caries risk18, it is encouraged to gradually decrease the 

number of meals especially when the child is above 6 months old. Therefore in the workshop, 

dietary advice including the reduction to six or fewer meals as their children are reaching 2 

years old was given. This is a point that any infant oral health care education in Hong Kong 

should emphasize. 

 

In the questionnaire, ‘hot air’ and ‘lack of calcium’ were included as choices in the question 

about contributors to caries. Most parents successfully identified ‘hot air’ as not a risk factor, 

but only one-third could point out ‘lack of calcium’ was also not a contributor to childhood 

caries. Approximately the same number of parents correctly negated ‘calcium supplement’ as 

a preventive measure to caries. Even after explanation during the workshop, post-workshop 

questionnaire results still show an obviously smaller proportion of parents capable of 

negating this choice as a caries risk factor. This suggests that such misconception is more 

deeply-rooted among parents. It is necessary to correct such a misunderstanding, otherwise 

this could intensify the ECC problem in the way that parents feed their children frequently 

with the purpose of preventing caries but actually causing it. Other options were identified or 

negated correctly by most parents post-workshop. 

 

Regarding the types of food causing tooth decay, in pre-workshop questionnaires 

significantly fewer parents were able to identify starchy food (59%) and formula milk (75%) 

as food that may cause caries (meanwhile more than 90% of them could correctly select 

sweet food and sugary drinks as the answers). The lack of knowledge about formula milk as a 

cariogenic food especially warrants attention – as one of the most common causes of ECC19, 

oral healthcare workers must help publicize this information. Cariogenicity was a relatively 

simple concept such that 95% or more parents could identify all food that may lead to caries 

in the post-workshop survey, including starchy food and formula milk. 
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Post-workshop questionnaire results showed general improvement in parental knowledge on 

general oral health care, except for some questions that were not specifically mentioned 

during the workshop. Although the caries prevention effect of fluoride was introduced in the 

PowerPoint presentation, merely half of them could correctly answer ‘fluoride added to tap 

water can prevent tooth decay’ in the post-workshop questionnaire, only a slight 

improvement compared with pre-workshop performance.  

 

6.2 Design of the workshops 
Several features have been incorporated into the workshops to make them interactive. There 

were advantages in using an interactive workshop for oral health education. 

 

Firstly, parents were more willing to ask questions during the small-group discussions than 

during the Q&A session in a large group. Most parents were confused with the large variety 

of commercially-available infant oral health care products such as ‘swallowable toothpaste’ 

and different types of cleaning tools. They wanted to know more about pediatric dentists and 

the appropriate timing to visit them. Moreover they expressed concerns about their children 

not being able to cooperate. The discussion, compared to conventional one-way dentist-to-

patient oral hygiene instruction, is more interactive and can help the organizer to address the 

concerns of parents in future workshops.  

 

Secondly, experience in dietary analysis can be provided. Parents were able to satisfactorily 

analyze the dietary record sample, which meant they were aware of both the types of 

cariogenic food and the importance of reducing frequency of meals. This explains the 

improvement in the scores (factors and types of food that cause caries) from pre- to post-

workshop surveys. 

 

Finally, organizers can provide tailor-made oral hygiene instructions according to infant age 

and number of teeth using the partially-dentate models of infants, which can be easily 

fabricated in the laboratory. Parents will have a better understanding as the tooth models that 

are available commercially do not usually reflect the small size of the oral cavity and the 

limited number of erupted teeth in infants. 
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6.3 Effectiveness of workshops 
By comparing the scores of pre- and post-workshop surveys, effectiveness of the workshops 

in improving parents’ knowledge and awareness on infant oral health care in the short term 

can be assessed. From post-workshop questionnaire results, all knowledge scores are 

markedly improved, proving the workshop effective. 

 

Upon receiving positive feedback on the usefulness of the workshop in addition to the 

remarkable improvement in the scores, we recommend that future public health workshops 

for parents can include small-group discussions that are designed to accommodate their needs 

and concerns. 

 

6.4 Limitations 
Questionnaires were used to identify misconceptions and evaluate the knowledge of parents, 

and they can be used as a reference for future oral health education on similar target groups. 

However, the sample group was limited to parents attending nurseries or playgroups, who 

were more motivated to sign up for the workshop. This may contribute to variations from the 

general population of parents with young children. 

 

Long-term follow-up and oral examination of infants were not done due to limited time frame 

of this project. In spite of the improvements in knowledge and awareness of parents surveyed, 

the above evaluation lacks assessment of the effect on motivating and sustaining the 

caregivers’ practice in cleaning their children’s teeth in the long run. Feedback from some 

parents at the end of the workshop showed that they were not confident enough to apply what 

they have learned, possibly due to the lack of cooperation from their infants. Also, some 

parents were not assured they could teach their children the proper oral hygiene methods even 

when they believe they have learned the proper way to clean their children’s teeth. 

 

Concerning the poor performance of parents on the question about water fluoridation, this 

question was to allow parents to apply the principle of ‘fluoride preventing caries’ to a 

paraphrased statement. Such slight improvement in the post-workshop survey shows that 

parents failed to extrapolate their knowledge and apply them to similar topics. Therefore the 

workshop’s effectiveness is confined to what had been addressed in the presentation and 

small-group discussion.  
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7. CONCLUSION 
 

1. According to the results from the pre-workshop surveys, the following deficiencies in 

infant oral health knowledge are identified from the participants: 

• Underestimation of the importance of parent-assisted infant oral health practice, and 

the necessity of daily teeth-cleaning twice a day in caries prevention. 

• Underestimation of the importance of the role of dentists in early prevention of caries 

and other infant dental problems. 

• Unawareness of overnight bottle-feeding as a major risk factor of ECC. 

• Inability to identify the causal relationship between high frequency of meals and 

caries, and the importance of reducing eating and drinking frequency in caries 

prevention. 

• Unawareness of the transmission of caries-inducing bacteria from mother to child. 

• Inability to identify starchy food and formula milk as cariogenic food. 

• Misconceptions that the lack of calcium being a risk factor of caries and calcium 

supplements being a preventive measure of caries. 

• Inability to identify water fluoridation as a preventive measure of caries. 

 

2. An interactive workshop consisting of PowerPoint presentation and small-group 

discussion and activities was formulated to promote the awareness and knowledge of 

infant oral care among parents with young children and successfully delivered. 

 

3. A vast majority of participants understood the information delivered and agreed that the 

workshop covered all information they needed. 

 

4. Short-term effectiveness of the workshops was evaluated through pre-and post-workshop 

surveys. The effectiveness was proven by the marked improvement of all scores (general 

knowledge score, infant knowledge score and attitude score) in the post-workshop survey. 
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8. RECOMMENDATIONS 
 

Acknowledging the limitations of this project, we would like to make several 

recommendations to facilitate further research and promotion on infant oral health care: 

 

1. A large-scale infant oral health survey with a larger sample size involving more diverse 

geographic areas in Hong Kong should be conducted to confirm the results found in this 

study. 

 

2. Interactive workshops are effective in promoting infant oral health care. The interactive 

workshop formulated in this study should be widely used in future oral health promotion 

opportunities.  

 

3. Conduct post-workshop surveys at least twice: immediately after the workshop and after a 

certain time interval so as to evaluate both short-term and long-term effectiveness of the 

workshops. 

 

4. Pre-workshop and post-workshop (after a certain time interval) infant oral examinations 

can be performed to evaluate the effectiveness of workshop in terms of implementation of 

infant oral hygiene practices. The accuracy of such evaluation is, however, affected by the 

possibility that the children’s teeth may be cleaned by other caregivers instead of the 

workshop participants themselves. 

 

5. More guidelines can be provided to both parents and general dentists in relation to the 

need for and advantages of early dental check-up for infants. Early prevention protocols 

should be employed as soon as possible to prevent ECC.  
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11. APPENDICES 
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Appendix II: PowerPoint slides 
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Appendix III: Tools used in small-group demonstration on infant oral 

hygiene instructions 
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Appendix IV: Souvenir sets for participants 
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Appendix V: Pre-workshop questionnaire (English version) 
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Appendix V: Pre-workshop questionnaire (Chinese version) 
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Appendix VI: Post-workshop questionnaire (English version) 
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Appendix VI: Post-workshop questionnaire (English version) 
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Appendix VII: Ethical approval 
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Appendix VIII: Introduction of the workshop (English version) 
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Appendix VIII: Introduction of the workshop (Chinese version) 
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Appendix IX: Consent form (English version) 
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Appendix IX: Consent form (Chinese version) 
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