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Abstract
Purpose: The purpose of this study was to assess the effect of bedtime oral hygiene and dietary behaviors on dental health inchildren.Materials and Methods: For this study, 83 parents with children aged 6 to 8 years participated. All participants who agreed to takepart in the study were called on their mobile phones for 7 days (weekdays and weekend) for collecting data of bedtime routineactivities of children including oral hygiene behaviors and dietary habits 1 hour before bedtime. Children’s clinical oral examinationwas carried out by trained and calibrated pediatric dentist following WHO guideline 2013. IBM SPSS Statistics (version 22.0) wasused for all statistical analyses, including the Mann Whitney U test, the Kruskal Wallis test, and the Kolmogorov-Smirnov test.Results: The dmft score of children who were allowed to eat or drink 1 hour before bedtime was statistically significantly higherthan those who were not allowed (p=0.014; p<0.05). Although the dmft score of children who consumed snacks or drinks otherthan water or unflavored milk 1 hour before bedtime were higher than those who consumed only water or unflavored milk, thisdifference was not statistically significant (p>0.05).Conclusions: The present study highlighted bedtime dietary habits affect the dental health of children. Establishing optimalbedtime routines, including oral hygiene practices and dietary habits, is essential for proper oral hygiene and the well-being anddevelopment of children.
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Introduction
About 60% of children globally are estimated to be affected by den-tal caries, one of the most common diseases in children. 1 It is amultifactorial disease in which the development and progressionof dental caries are affected by the oral bacterial flora, and environ-mental and genetic factors including diet, oral hygiene routines,composition of saliva and tooth structure play an essential role. 2 Asper the findings of the Turkey Oral and Dental Health Profile 2018survey, there was at least one dental caries in 64.4% of childrenaged 5 years, 46.6% of children aged 12 years, and 58.3% of chil-dren aged 15 years. 3 Children with dental caries have discomfort,pain, difficulty sleeping, difficulty chewing, learning disabilities,psychological development problems (e.g. low self-esteem), andmissed days of school that lead to a decline in school performanceall of which have a detrimental impact on their quality of life. 4,5

Bedtime routines are defined as a regular, dynamic, and sharedseries of activities that occur approximately one hour prior to chil-dren going to bed. 6 These routines include brushing teeth, avoid-ing electronics such as TVs, avoiding snacks and drinks other than

water or unflavored milk, reading books or storytelling betweenparent and child, as well as other activities that encourage positiveinteraction between parents and children. 7,8 Prior research per-taining to bedtime routines has demonstrated the significance ofthese practices with respect to sleep quality, dental health, academicachievement, psycho-social and mental growth, general function-ing of families, and stress for parents and self-assurance. 9,10
Bedtime is especially crucial time for both diet and preventativepractices in terms of oral health. 11 Consuming food or beverages,particularly those high in free sugars, right before bed increasesthe risk of dental caries because it causes salivary flow to dimin-ish and shifts the scales in favor of demineralization rather thanremineralization. 12 Several clinical guidelines have recommendedavoiding foods and beverages containing free sugars and brushingthe teeth twice a day at bedtime with fluoride toothpaste underparental supervision. 13,14 Establishing and maintaining healthyfamily routines is essential for controlling free sugar consumption,particularly before bedtime, and for brushing twice a day. 15
There is currently a lack of knowledge regarding the featuresof children’s bedtime routines in relation to oral hygiene behaviors
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and dietary habits. Thus, the main purpose of this study is to gaina better understanding of the impact of bedtime oral hygiene anddietary behaviors on dental health in children.

Material and Methods
This cross-sectional study was approved by Research Ethical Boardof Altınbaş University (2023/217). Participants were approachedduring dental examination in Altınbaş University Pediatric Den-tistry Clinic between January 2024 – April 2024. All participantsgave written informed consent in accordance with the Helsinki Dec-laration before the study, and they were all informed of the study’spurpose. Inclusion criteria consisted of I) ability in reading andspeaking Turkish, II) having access to working mobile phone andIII) having children between the ages of 6 and 8. In all, 83 parentsof children between the ages of 6 and 8 took part in present study.During children’s examination, sociodemographic data, includ-ing the age and gender of the parents and children, family income,and number of children, were obtained. Children’s clinical oralexamination was carried out by trained and calibrated pediatricdentist (S.C.İ) following WHO guideline 2013. 16 All participantswho accepted to take part in the study were called on their mobilephones for 7 days (weekdays and weekend) to collect data on bed-time routine activities of children. Specific questions were askedregarding the oral hygiene behaviors of the children (e.g., did theybrush their teeth that evening, and if so, by whom), as well as theirdietary habits before bed. Parents were asked whether they allowedtheir children to eat or drink 1 hour before going to bed at nightand, if yes, what they ate. Two postgraduate students (E.S and M.K)noted data of bedtime routine activities of children.
Statistical Analysis
Data were analyzed with the Statistical Package for Social Sciencesversion 22.0 software (IBM Corp.; Armonk, NY, USA). Using theKolmogorov-Smirnov test, the parameters’ suitability for a normaldistribution was assessed, and it was found that the parametersdid not exhibit a normal distribution. When analyzing the data,the Kruskal-Wallis test was utilized for parameter comparisons be-tween more than two groups in quantitative data comparisons, andthe Mann-Whitney U test was employed for comparisons betweentwo groups. Descriptive statistical methods such as minimum, max-imum, mean, standard deviation, median, and frequency were usedas well. The statistical significance was accepted as p<0.05.

Results
In total, 83 parents and their children participated in the study. Anoverview of the sample characteristics is given in Table 1, whichincludes the number of children, the age and gender of the parentsand children, and the family’s income level. The mean age of theparents was 39.05 (SD=3.98), and only 23 male parents participatedin the study. The majority of the parents were female. Only threefamilies had more than 3 children, compared to the majority offamilies with 2 (n=35). 53% of the children in the study were femaleand 47% were male, and their ages ranged from 5 to 8. Most of theincome level of the families (92.9%) was above minimum wage.Regarding whom was brushing the children’s teeth, majorityof the children (81.9%, n=68) brushed their teeth on their ownwith no assistance, 13.3% of them were brushed by parents. 59%of parents (n=49) stated that they brushed their children’s teethevery night of the week. 77.1% of parents (n=64) allowed childrenfood or drink 1 hour before bedtime. While 20.3% of parents whoallowed to eat or drink before bedtime, only allowed to drink wateror unflavored milk, 79.7% allowed snacks or drinks other thanwater or unflavored milk. Of the 51 parents who allowed snacks and

Table 1. Sociodemographic characteristics
Min-Max Mean±SDAge of parents 30-50 39.05±3.98Age of child 5-8 7.12±0.85Number of children (median) 1-6 1.83±0.93 (2)n %Gender of parents Female 60 72.3Male 23 27.7Gender of child Female 44 53.0Male 39 47.0Family income Medium 6 7.2High 77 92.9

SD: Standard Deviation, Min: Minimum, Max: Maximum

drinks other than water or unflavored milk, 76.5% allowed themon Saturdays and 59.8% on Sundays. While 38.6% of the childrendid not consume snacks at all, 27.7% consumed snacks less than3 days a week, 24.1% consumed snacks more than 3 days a weekand 9.6% consumed snacks every day (Table 2). Foods and drinksconsumed by children 1 hour before bedtime according to days areshown in Table 3.The mean dmft and DMFT scores of children are shown in Table4. The dmft score of children who were allowed to eat or drink1 hour before bedtime was statistically significantly higher thanthose who were not allowed (p=0.014; p<0.05). Although the dmftscore of children who consumed snacks or drinks other than wateror unflavored milk 1 hour before bedtime was higher than thosewho consumed only water or unflavored milk, this difference wasnot statistically significant (p>0.05) (Table 5).

Discussion
In this study, the dental health of children was investigated regard-ing the oral hygiene behaviors and dietary habits of children 1 hourbefore bedtime. The findings of this study, in consistent with pre-vious studies 17–19 has demonstrated the significance of bedtimedietary habits and oral hygiene behaviors for oral health of children.The study’s findings indicate that allowing a child to eat or drinkone hour prior to bedtime and the child’s dmft score were signifi-cantly associated. There is strong evidence that dietary habits havea negative impact on oral health from a physiological and biologicalstandpoint, and that avoiding free sugars in general is important. 17
The natural sugars in unflavored milk have minimal effects onoral health. Nevertheless, free sugars—that is, naturally occurringsugars that have broken down along with sugar added within foodand beverages—have been shown to negatively impact oral healthbecause of their cariogenic load. 19 In present study, for childrenallowed to eat or drink one hour before bedtime, there was no sig-nificant difference in dmfs between those who consumed water orunflavored milk and those who had snacks or beverages. In contrastto our study, a recent study has reported a significant positive corre-lation between the dmft score and consumption of snacks or drinksbefore bedtime. 5 Additionally, a previous study has indicated thatthe majority of parents permitted snacks or drinks other than wateror unflavored milk similar to our study, leading to their childrendeveloping unhealthy eating habits. 10

In present study, allowing eat or drink before bedtime was morecommon on Saturday (76.5%) and Sunday (60.8%) than week-days. Kitsaras et al. 10 described this situation as the “weekendeffect” and has indicated that parents may behave differently onweekdays compared to weekends. Additionally, just identifyingcertain evenings as school nights and others as weekend nights canbe enough to explain the development of behavioral and practicalchanges in children as well as changed expectations about what isand isn’t appropriate for them to be doing.Brushing teeth is an important bedtime routine activity for chil-
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Table 2. Bed time oral hygiene behaviors and dietary habits of children
n %

A person who brushchild’s teeth
Child 68 81.9Parents 11 13.3Parents + Child 4 4.8

Frequency oftooth brushing
Less than %50 15 18.1More than %50 19 22.9Every day 49 59.0Toothpaste containingflouride Yes 36 43.4No 47 56.6Allowing the child to eat ordrink 1 hour before bedtime Yes 64 77.1No 19 22.9If it is allowed(n=64) Only water or unflavored milk 13 20.3Snack or drinks other than water or unflavored milk 51 79.7

The days allowed(n=51)

Monday 28 54.9Tuesday 28 54.9Wednesday 29 56.9Thursday 28 54.9Friday 28 54.9Saturday 39 76.5Sunday 31 60.8
Frequency ofsnacks or drinks

Never 32 38,6Less than 3 days 23 27.7More than 3 days 20 24.1Every day 8 9.6
Table 3. Food and drink consumed by children 1 hour before bedtime by day

Mondayn (%) Tuesdayn (%) Wednesdayn (%) Thursdayn (%) Fridayn (%) Saturdayn (%) Sundayn (%)Absent 5 (%9.8) 7 (%13.7) 13 (%25.5) 11 (%21.6) 10 (%19.6) 6 (%11.8) 13 (%25.5)Flavored Milk 2 (%4) 2 (%4) 2 (%4) 1 (%2) 1 (%2) 1 (%2) 1 (%2)Crips 4 (%7.8) 1 (%2) 2 (%3.9) 2 (%3.9) 2 (%3.9) 11 (%21.6) 7 (%13.7)Cookie 2 (%3.9) - - 2 (%3.9) - 1 (%2) 2 (%3.9)Chocolate 4 (%7.8) 8 (%15.7) 4 (%7.8) 6 (%11.8) 5 (%9.8) 7 (%13.7) 3 (%5.9)Fruit 13 (%25.5) 12 (%23.5) 18 (%35.3) 13 (%25.5) 14 (%27.5) 9 (%17.6) 10 (%19.6)Fruit Juice 1 (%2) 1 (%2) - - 2 (%3.9) 1 (%2) -Coke - 2 (%3.9) - - - - -Nut - 1 (%2) - - - - -Popcorn 1 (%2) - 1 (%2) 2 (%3,9) 1 (%2) 4 (%7.8) 4 (%7.8)Water 18 (%35.3) 13 (%25.5) 8 (%15.7) 10 (%19.6) 10 (%19.6) 5 (%9.8) 5 (%9.8)Unflavoredmilk - 3 (%5.9) 1 (%2) 2 (%3.9) 3 (%5.9) 1 (%2) 2 (%3.9)
Dessert - - 1 (%2) 1 (%2) 2 (%4) 4 (%7.8) 3 (%5.9)Yogurt 1 (%2) 1 (%2) 1 (%2) 1 (%2) 1 (%2) 1 (%2) 1 (%2)

Table 4. DMFT and dmft scores of children
Min-Max Mean±SD Mediandmft 0-12 3.75±3.59 3DMFT 0-7 0.81±1.61 0

SD: Standard Deviation, Min: Minimum, Max: Maximum

dren to highlight. The recommendations state that parents shouldsupervise and brush their children’s teeth until they are ten yearsold. 20 However, the present study has reported that only 13.3% ofparents brushed their children’s teeth. A significant number ofchildren brush their teeth unsupervised by an adult, which can bedetrimental to their dental health even though current guidelinesindicate contrary. In terms of frequency of brushing, while 59% ofparticipants brushed teeth every night in present study, Kitsaras etal. 10 found that 53% of parents did so.
Based on the existing research on bedtime routines, childrenand their families can benefit much in the long run from success-fully and regularly executing the appropriate bedtime routine. Priorresearch has demonstrated that children who followed robust rou-tines, such as brushing their teeth and not eating late at night, hadlower dental caries and generally improved oral health. 15 Eliminat-ing dental problems at an early age can therefore not only benefit a

child’s general development by reducing the risk of tooth extrac-tions, dental pain, sleep disturbances but also contribute to publicfinances by reducing financial expenses. 4 Other than dental health,good dietary habits one hour before bedtime have been demon-strated to have significant reduction in obesity rates. 21
The repetitive aspect of bedtime routines and the early emphasison routines can facilitate children’s rapid adoption and long-termmaintenance of positive behaviors. 5 Furthermore, the psychologi-cal and emotional wellbeing of parents and children has been con-nected to bedtime routines. Compared to other children, those whohave irregular bedtime routines have greater behavioral issues on aregular basis, while parents who follow an ideal bedtime routinereport feeling less stressed, irritated, and tired. 15,22
The most significant potential limitation of this study is mostlikely the risk of bias, particularly desirability bias. Since the par-ticipant is required to answer honestly and accurately, there is noway to ensure that their responses are accurate, which makes itchallenging to control for the impacts of this kind of bias in self-reported measures. Contacting the parents at different times (onthe same day for each patient) without prior notice and learningabout their bedtime routines could help provide more objectivefindings. Another limitation of this study is that it focused solely tobedtime routines, without evaluating dietary habits throughout the
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Table 5. Comparison of oral hygiene behaviors and dietary habits 1 hour before bedtime and dmft/DMFT scores
dmft DMFTMean±SD (median) Mean±SD (median)

Frequency of tooth brushing
Less than 50% 5.67±4.78 (5) 1.73±2.22 (0)More than 50% 3.21±2.74 (3) 0.58±1.02 (0)Every day 3.37±3.35 (3) 0.61±1.51 (0)p1 0.263 0.122

Toothpaste containing flouride Yes 3.97±3.49 (3) 0.92±1.57 (0)No 3.57±3.7 (3) 0.72±1.65 (0)p2 0.551 0.306
A person who brush child’s teeth

Child 3.60±3.42 (3) 0.90±1.69 (0)Parents 4.73±4.94 (3) 0.36±1.21 (0)Parents + Child 3.50±2.65 (4) 0.50±1.0 (0)p1 0.918 0.490
Allowing the child to eat ordrink 1 hour before bedtime

Yes 4.22±3.61 (4) 0.8±1.6 (0)No 2.16±3.15 (1) 0.84±1.71 (0)p2 0.014* 0.862
If it is allowed Only water or unflavored milk 2.77±3.52 (2) 0.23±0.6 (0)Snack or drinks other thanwater or unflavored milk 4.59±3.57 (4) 0.94±1.74 (0)

p2 0.068 0.267
1Kruskal Wallis test 2Mann Whitney U Test *p<0.05 SD: Standard Deviation, Min: Minimum, Max: Maximum

day, and drawing conclusions within a short period. A more compre-hensive assessment of both daily dietary habits in conjunction withbedtime routines, conducted over a longer duration, would likelyprovide a healthier understanding of the relationship between dmftand DMFT values and dietary routines.

Conclusion
This study provided evidence that children’s dietary habits beforebedtime have an impact on their oral health. A critical initial pointfor excellent short-and long-term oral health outcomes, along withthe wellbeing and development of children, is the promotion, cre-ation, and maintenance of optimum bedtime routine activities, in-cluding appropriate dental hygiene behaviors and dietary habitsbefore bedtime.

Author Contributions
Idea/Concept: S.C.İ; Design: S.C.İ, E.S, M.K; Control/Supervision:S.C.İ, E.S, M.K; Data Collection and/or Processing: S.C.İ, E.S, M.K;Analysis and/or Interpretation: S.C.İ; Literature Review: S.C.İ, E.S,M.K; Writing the Article: S.C.İ, E.S, M.K; Critical Review: S.C.İ, E.S,M.K.

Conflict of Interest
The authors declare that they have no conflict of interest.

Authors’ ORCID(s)
S.C.I. 0000-0003-3679-4001E.S. 0009-0002-0386-0025M.K. 0009-0000-1583-3820

References
1. Marcenes W, Kassebaum NJ, Bernabé E, Flaxman A, NaghaviM, Lopez A, et al. Global burden of oral conditions in 1990-2010: a systematic analysis. J Dent Res. 2013;92(7):592–7.doi:10.1177/0022034513490168.

2. Obregón-Rodríguez N, Fernández-Riveiro P, Piñeiro-LamasM, Smyth-Chamosa E, Montes-Martínez A, Suárez-CunqueiroMM. Prevalence and caries-related risk factors in schoolchil-dren of 12- and 15-year-old: a cross-sectional study. BMC OralHealth. 2019;19(1):120. doi:10.1186/s12903-019-0806-5.3. Gokalp S, Dogan B, Tekcicek M, Berberoglu A, Unluer S. TurkiyeAgiz-Dis Sagligi Profili 2004. TC SBASAPB. 2006:31–32.4. Abanto J, Carvalho TS, Mendes FM, Wanderley MT, BöneckerM, Raggio DP. Impact of oral diseases and disorders on oralhealth-related quality of life of preschool children. Commu-nity Dent Oral Epidemiol. 2011;39(2):105–14. doi:10.1111/j.1600-0528.2010.00580.x.5. Kitsaras G, Goodwin M, Kelly MP, Pretty IA. Bedtime Oral Hy-giene Behaviours, Dietary Habits and Children’s Dental Health.Children (Basel). 2021;8(5). doi:10.3390/children8050416.6. Fiese BH. Routines of daily living and rituals in family life: Aglimpse at stability and change during the early child-raisingyears. Zero to Three. 2002;22(4):10–13.7. Kitsaras G, Goodwin M, Allan J, Pretty IA. Defining and mea-suring bedtime routines in families with young children-ADELPHI process for reaching wider consensus. PLoS One.2021;16(2):e0247490. doi:10.1371/journal.pone.0247490.8. Kitsaras G, Pretty IA, Allan J. Bedtime Routines Interventionfor Children (BRIC) project: results from a non-randomisedfeasibility, proof-of concept study. Pilot Feasibility Stud.2022;8(1):79. doi:10.1186/s40814-022-01039-7.9. Hale L, Berger LM, LeBourgeois MK, Brooks-Gunn J. So-cial and demographic predictors of preschoolers’ bed-time routines. J Dev Behav Pediatr. 2009;30(5):394–402.doi:10.1097/DBP.0b013e3181ba0e64.10. Kitsaras G, Goodwin M, Allan J, Kelly MP, Pretty IA. BedtimeRoutine Characteristics and Activities in Families with YoungChildren in the North of England. Int J Environ Res PublicHealth. 2021;18(17). doi:10.3390/ijerph18178983.11. Levine RS. Caries experience and bedtime consumption ofsugar-sweetened food and drinks–a survey of 600 children.Community Dent Health. 2001;18(4):228–31.12. Levine RS, Nugent ZJ, Rudolf MC, Sahota P. Dietary pat-terns, toothbrushing habits and caries experience of schoolchil-dren in West Yorkshire, England. Community Dent Health.2007;24(2):82–7.13. An E. Guidelines on Prevention of Early Childhood Caries. EAPD.2020.

https://orcid.org/0000-0003-3679-4001
https://orcid.org/0009-0002-0386-0025
https://orcid.org/0009-0000-1583-3820
http://dx.doi.org/10.1177/0022034513490168
http://dx.doi.org/10.1186/s12903-019-0806-5
http://dx.doi.org/10.1111/j.1600-0528.2010.00580.x
http://dx.doi.org/10.1111/j.1600-0528.2010.00580.x
http://dx.doi.org/10.3390/children8050416
http://dx.doi.org/10.1371/journal.pone.0247490
http://dx.doi.org/10.1186/s40814-022-01039-7
http://dx.doi.org/10.1097/DBP.0b013e3181ba0e64
http://dx.doi.org/10.3390/ijerph18178983


78 | Ilisulu et al.

14. Committee AAoPDCA, Affairs AAoPDCoC. Policy on dietary rec-ommendations for infants, children, and adolescents. Pediatricdentistry. 2005;27(7 Suppl):36–37.15. Kelly Y, Kelly J, Sacker A. Time for bed: associations withcognitive performance in 7-year-old children: a longitudi-nal population-based study. J Epidemiol Community Health.2013;67(11):926–31. doi:10.1136/jech-2012-202024.16. Organization WH. Oral health surveys: basic methods. WorldHealth Organization; 2013.17. Goodwin M, Patel DK, Vyas A, Khan AJ, McGrady MG, Booth-man N, et al. Sugar before bed: a simple dietary risk factor forcaries experience. Community Dent Health. 2017;34(1):8–13.doi:10.1922/CDH3926Goodwin06.18. Kitsaras G, Goodwin M, Allan J, Kelly MP, Pretty IA. Bedtime

routines child wellbeing & development. BMC Public Health.2018;18(1):386. doi:10.1186/s12889-018-5290-3.19. Munday P. Delivering better oral health: an evidence-basedtoolkit for prevention [Generic]. Nature Publishing Group UKLondon; 2008.20. Kruis I. Advies Cariëspreventie: Praktische Handleiding VoorWie Professionele Adviezen Geeft over Preventie Mondzorg[Generic]. Zoetermeer; 2011.21. Anderson SE, Andridge R, Whitaker RC. Bedtime in preschool-aged children and risk for adolescent obesity. The Journal ofpediatrics. 2016;176:17–22.22. Mindell JA, Telofski LS, Wiegand B, Kurtz ES. A nightly bedtimeroutine: impact on sleep in young children and maternal mood.Sleep. 2009;32(5):599–606.

http://dx.doi.org/10.1136/jech-2012-202024
http://dx.doi.org/$10.1922/CDH_3926Goodwin06$
http://dx.doi.org/10.1186/s12889-018-5290-3

	Introduction
	Material and Methods
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Author Contributions
	Conflict of Interest
	Authors' ORCID(s)

