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Abstract


Background: People consumed more sugary foods and neglected oral hygiene during the lockdowns due to the coronavirus disease (COVID-19) pandemic. The study aimed to compare the oral hygiene status and dietary habits of children with high caries risk and their parents before and after COVID-19. Methods: The study was conducted with the parents of 155 children aged 3–5 years. A questionnaire including both the children’s and parents’ dietary and oral hygiene habits was completed by the parents. Decay, missing, filling teeth (dmft/DMFT) status of the children was recorded before and after COVID-19. Results: A significant decrease was observed in the parents’ tooth brushing frequency (p = 0.028), while no difference was observed in the children’s brushing frequency before and after COVID-19 (p = 0.216). Both children and parents ate significantly more frequently (p = 0.047, p = 0.043). dmft/DMFT values increased significantly after COVID-19 (p = 0.005). Conclusions: The study showed that the COVID-19 pandemic had a limited effect on tooth brushing habits in children with high caries risk. Additionally, it resulted in increased consumption of sugary foods among both children and parents, exacerbating caries in children aged 3–5 years. Healthcare professionals and parents can work together to mitigate the negative effects of the COVID-19 pandemic on oral health, especially for high-caries-risk children.
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1. Introduction


The World Health Organization (WHO) highlighted the significant and widespread impact of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), the virus responsible for coronavirus disease (COVID-19), on populations around the globe. The COVID-19 pandemic has had far-reaching consequences, affecting individuals not only physically but also psychologically and socially across various regions and cultures [1]. Over the past three years, millions of lives have been directly impacted by implementing several unprecedented measures to control the spread of the virus. These included social distancing, stringent movement restrictions, local lockdowns, and the sudden shift to online schooling, all designed to minimize the transmission of the virus and protect public health [2,3]. While these interventions played a critical role in curbing the immediate spread of COVID-19, they also led to various unintended consequences for individuals’ daily lives and well-being, particularly for vulnerable populations such as children and their families.



The primary mode of transmission of SARS-CoV-2 has been identified as through inhalation of respiratory aerosols and direct contact with contaminated surfaces [4]. In particular, healthcare settings, including dental clinics, presented unique challenges in infection control, given the nature of many dental procedures, which generate aerosols. This created heightened concerns for dental professionals, patients, and families, prompting the World Health Organization (WHO) to redefine emergency dental procedures and advise the postponement of routine dental treatments for a period of time during the pandemic [1]. Dental procedures involving close contact, especially those involving children, raised the risk of viral transmission, making it critical to assess how these precautions impacted not only the safety of the population but also their overall oral health during the pandemic.



The COVID-19 pandemic brought about significant changes to everyday life, including home quarantines designed to contain the virus and limit exposure to potential sources of infection. While these measures were crucial for public health, they also disrupted individuals’ daily routines. They led to widespread psychological and emotional challenges, including an increase in stress, anxiety, and, in many cases, depression. To cope with these emotional burdens, many individuals turned to comfort foods, often high in sugar and calories, further exacerbating the problem of poor nutrition and neglect of oral hygiene. For children, the lack of regular dental checkups and the deferral of non-emergency treatments posed a considerable risk to their oral health, with potential long-term consequences. The absence of routine dental visits, essential for early detection and prevention of oral health issues, has become a critical concern [5].



While some studies [6,7] have suggested that the lockdown period may have given families more time to focus on oral hygiene, leading to improved practices, the evidence is mixed. In contrast, many studies [8,9,10,11] report a decline in oral hygiene practices due to disrupted routines, less supervision, and limited access to dental care. This disruption in daily habits, combined with dietary changes, particularly increased sugar consumption, raises important questions about the impact of the pandemic on children’s oral health. Several studies [12,13,14] have documented an increase in the frequency of meals and snacks, and a shift toward higher consumption of sugary foods, leading to concerns about the development of dental caries and other oral health issues. However, studies [13,15] suggest that some individuals, particularly those with more time at home, may have taken this opportunity to cook healthier meals and reduce unhealthy snacking, potentially mitigating the negative impact on their oral health.



While much of the research [6,8,11,12,16] conducted during the pandemic has been retrospective and based on surveys and questionnaires, there is a notable gap in studies evaluating the specific impact of the pandemic on the oral hygiene and dietary habits of children at high risk for dental caries, along with their parents. The tendency in these studies towards the general population has left a critical gap in understanding the unique challenges faced by children and families who are already predisposed to oral health issues.



This research aims to bridge this gap by comparing the oral hygiene practices and dietary habits of 3–5-year-old children and their parents before and after the COVID-19 pandemic. By using a structured questionnaire and clinical examination, this study seeks to provide a comprehensive understanding of the pandemic’s impact on the oral health of children, particularly those at higher risk for dental issues, and to explore the broader implications for families’ dietary and hygiene habits.




2. Materials and Methods


2.1. Study Design


The present study was a retrospective cohort clinical and questionnaire survey. The Ethics Committee of Gazi University, Faculty of Dentistry, which follows the World Medical Association Declaration of Helsinki, approved the research protocol on 6 April 2023 (Reference number 2023.07/8). This study used retrospective information for healthy 3–5-year-old children with high caries risk and their parents who applied to the University Pediatric Dentistry clinic between September 2019 and March 2020 (in the last six months before COVID-19). The inclusion criteria were as follows: 3–5-year-old children with high caries risk. To identify high-caries-risk children, the criteria used by the American Academy of Pediatric Dentistry (AAPD) for assessing a child’s dental caries risk were applied [17]. The exclusion criteria were as follows: children with systemic health problems and children with any space maintainers. An experienced pediatric dentist examined the children in the study and recorded their decay, missing, and filling teeth (dmft) values before providing the necessary treatment. The questionnaire, which included information on the children’s and their parents’ dietary and oral hygiene habits, was completed by the children’s parents. Written consent was taken from the children’s parents to participate in the procedures. They were informed that records of the completed questionnaires and the oral status of their children would be kept.



In the post-COVID-19 period (approximately 24 months after the first information was recorded), the same children and their parents were called back to our dental clinic. The same questionnaires were administered to the same children’s parents, the children were re-examined, and their dmft/DMFT status was recorded.




2.2. Questionnaire Design


The questionnaire was prepared with 19 questions about children’s and their parents’ dietary and oral hygiene habits. It was created using the oral health questionnaire of WHO [18] and questions about oral hygiene habits stated by [6] and modified according to the study design. Content validity analysis was performed on the prepared questions by six lecturers. One question was removed from the questionnaire due to its similarity to another question. As a result, an 18-question questionnaire was prepared and divided into three groups:




	
Demographic data: The children’s age, sex, education level of both parents, and the parents’ monthly income.



	
The oral hygiene and dietary habits of the parents: Tooth brushing time, use of a manual and/or electric toothbrush, tooth brushing frequency, factors that make brushing difficult if teeth are not brushed, use of oral hygiene tools other than a toothbrush, frequency of dental visits, frequency of sugary food/drink consumption, and whether they believe they have good oral hygiene habits.



	
The oral hygiene and dietary habits of the children: Who brushes the child’s teeth, use of a manual or electric toothbrush, tooth brushing frequency, factors that make brushing difficult if teeth are not brushed, frequency of dental visits, frequency of sugary food/drink consumption, and whether the parent serves as an example for the child to acquire the habit of brushing their teeth.








According to the McNemar test result with 95% confidence (1 − α), 95% test power (1 − β), and an OR = 2.825 effect size, the total number of cases that should be included in the study was found to be 140. Before the COVID-19 lockdown, data were recorded for 170 children and their parents. Those who could not be reached were excluded, and the study was completed with 155 children.





3. Results


3.1. Statistical Analysis


Data were analyzed using IBM Statistical Package for the Social Sciences (SPSS V23 (IBM Corp. Armonk, NY, USA)). Normality was assessed using the Kolmogorov–Smirnov test. A paired two-sample t-test was used to compare normally distributed dependent quantitative data before and after COVID-19. The Wilcoxon test was used to compare non-normally distributed dmft/DMFT scores. The McNemar test was used to compare dependent two-group categorical variables before and after COVID-19. The McNemar–Bowker test was used to compare categorical variables with three or more groups. Results are presented as mean ± SD (standard deviation) for quantitative data and as frequency (percentage) for categorical data. Median (min.–max.) values are also reported for non-normally distributed data. A p-value of less than 0.05 was considered statistically significant.




3.2. Demographic Data


The mean age of the children was 4.67 ± 0.5 years. Of the children, 73 (47.1%) were female and 82 (52.9%) were male. The frequency distribution of demographic characteristics is reported in Table 1. Of the parents, 99 (63%) mothers and 101 (65.1%) fathers had graduated from high school or higher. The level of income of 29% of the parents was the minimum wage, whereas the income of 49.7% was twice that.




3.3. Impact of the Pandemic on Oral Health Behavior


The differences between parents’ responses before and after the COVID-19 lockdown are shown in Table 2. Before the lockdown, 55.8% of parents brushed their teeth before sleeping, while 11.7% never brushed. After the lockdown, 59.4% of parents brushed their teeth before sleeping, while 9% never brushed (p = 0.402). Before the lockdown, 23.9% of participants stated that their children brushed after breakfast and 51.6% before sleeping. After the lockdown, 25.2% of children brushed after breakfast and 54.2% before sleeping (p = 0.470). However, the COVID-19 lockdown did not significantly affect the brushing time of children and parents.



A significant difference was found between the frequency of parents brushing their teeth before and after COVID-19 (p = 0.028). The rate of parents brushing their teeth seven times a week was 60% before COVID-19 and 56.1% after COVID-19. The rate of brushing teeth less than seven times a week was 35.5% before COVID-19 and 43.2% after COVID-19. However, there was no significant difference in the frequency of children brushing their teeth before and after COVID-19 (p = 0.216). There was also no difference in the factors that made it difficult for parents to brush their teeth in the morning and evening before and after COVID-19 (p = 0.353, p = 0.615), nor was there a difference for children (p > 0.05).



There was no significant difference in the frequency of visits to the dentist by both parents and children before and after the lockdown (p = 0.578, p = 0.067). No significant difference was found between the two periods concerning parents’ use of dental floss and/or interdental brushes (p = 0.215). An increase was observed in the number of parents using manual toothbrushes (from 92.3% to 96.8%), while the number of those who did not have the habit of brushing decreased (from 4.5% to 0.6%). A statistically significant increase in manual brushing among parents was detected after the pandemic (p = 0.047). Although a slight increase was observed in the use of electric toothbrushes among children after the lockdown, no significant difference was observed in the type of toothbrush used overall (p = 0.705).



Even though the number of parents who believed they had good oral hygiene habits increased after the pandemic, no significant difference was observed after lockdown (p = 0.458). Similarly, although the number of parents who believed they were setting a good example for their children’s tooth brushing habits increased, the difference was not statistically significant (p = 0.405). Although an increase was observed in the number of children who brushed their teeth by themselves after the pandemic (from 34.8% to 47.1%), the difference was not significant (p = 0.057).




3.4. Impact of the Pandemic on Eating Habits


Regarding sugary food and beverages, children and parents consumed them significantly more frequently during the day than before the lockdown (p = 0.047 and p = 0.043). There was an increase in the percentage of parents who claimed to consume sugary food and beverages two or more times per day, with a corresponding decrease in those who consumed them only once per day or never. The results for children were similar to those for parents.




3.5. Comparison of the Diet and Oral Hygiene Behaviors of Children and Their Parents


A comparison of the diet and oral hygiene habits of children and parents before and after COVID-19 is shown in Table 3. There was a correlation between the answers about the frequency of toothbrushing, time of brushing in a day, and use of a manual or electric toothbrush between parents and children at both times (p > 0.05). A difference was found between the distributions of sugary food/beverage consumption of parents and children before COVID-19 (p < 0.001). Before the lockdown, 50.3% of parents and 37.4% of children had low sugar intake, while 38.1% of parents and 60% of children had moderate to high sugar intake. Similarly, after the lockdown, children’s sugary food/beverage consumption was noticeably higher than that of parents (p < 0.001). After the lockdown, 45.2% of parents and 25.8% of children had low sugar intake, while 48.4% of parents and 72.9% of children had moderate to high sugar consumption.




3.6. The Impact of the Pandemic on the Dental Health of Children


The mean and median numbers of decayed (d/D), missing (m/M), and filling (f/F) teeth (dmft/DMFT) are presented in Table 4.





4. Discussion


The COVID-19 lockdown has significantly impacted the dietary and oral hygiene behaviors of many children and their parents. In particular, parental attitudes towards maintaining or improving oral hygiene and the consumption of cariogenic foods have significantly affected children’s oral health during this period [9]. Studies on this topic have generally been conducted on a wide age range, such as 4–18 years [8], 1–18 years [12], 4–14 years [14], or 1–15 years [15]. The study by Liu et al. focused on preschool children aged 3–6 years [6]. Similarly, our study included 3–5-year-old children to obtain more reliable results within a limited age range. Additionally, surveys were conducted online [14,15] and pre-pandemic questions were asked during or after the pandemic [12]. In our study, pre-COVID-19 surveys and dental examinations were conducted before the lockdown, while post-COVID-19 questions were asked after government-mandated lockdowns ended and kindergartens or schools resumed in-person education. All questionnaires and examinations were conducted face-to-face.



Our study included 3–5-year-old children with a high risk of caries who required parental supervision for tooth brushing and received necessary dental treatments before the pandemic. The parents did not receive any information during the two years of lockdown. After the intermittent lockdowns ended, the children and their parents were invited back to our clinic for post-pandemic oral examinations and to complete questionnaires. The results showed a significant decrease in the frequency of tooth brushing by parents compared to the pre-pandemic period.



On the other hand, while there was a decrease in the frequency of tooth brushing among children after COVID-19, the difference was not significant. This suggests that parents placed importance on their children’s tooth brushing during the pandemic, but did not give the same level of importance to their oral hygiene. In contrast to our findings, a study conducted on adults in Turkey during the pandemic found that 71.6% of participants did not change their tooth brushing frequency compared to the pre-pandemic period, 20.6% increased their frequency, and 7.8% brushed less frequently [5].



In both periods, more than half of the parents (55.8–59.4%) and children (51.6–54.2%) reported brushing their teeth before bed. Most parents cited a lack of habit as the factor that made it difficult for them to brush their teeth in the morning and evening, both before (52.3% and 47.8%, respectively) and after (49% and 33.3%, respectively) the lockdown. When asked about their children’s tooth brushing habits, parents commonly marked that “My child is reluctant” both before (39.6% and 42.9%, respectively) and after (36.4% and 33.1%, respectively) the lockdown. These findings suggest that it is important for parents to establish a habit of tooth brushing and to encourage their children to do the same.



Our findings are consistent with those of Docimo et al. [14], who conducted an online survey to assess changes in the dietary lifestyle, oral hygiene, and oral health of 4–14-year-old Italian children during the pandemic. They found that the children’s tooth brushing habits had not changed. Similarly, Bıçak [15] reported no significant differences in children’s tooth brushing habits before and during the lockdown. Additionally, Lardani et al. [19] reported that the pandemic had not drastically changed the dietary habits and the oral health condition of most 0–14-year-old Italian children.



In contrast, Liu et al. [6] studied oral hygiene behaviors in preschool children during the Wuhan lockdown. They found that children in Wuhan were more active in brushing their teeth than non-Wuhan children. The investigators attributed this to caregivers’ belief that preventive measures were necessary to maintain oral health at home. Goswami et al. also reported that some parents increased their children’s tooth brushing frequency during the lockdown period to preserve their oral hygiene due to limited access to dental clinics [9].



Another survey found a reduction in the tooth brushing frequency of children with a median age of 9 years during the lockdown [8]. These results were supported by Gotler et al. [12], who reported that 25.1% of participating children decreased their tooth brushing frequency in the morning, evening, or both. However, this decrease was related to older children who brushed their teeth without parental supervision. Similarly, other studies have shown a decrease in tooth brushing frequency of 25.1% and 22.9% among children after the pandemic [7,10]. However, unlike our study, these studies were conducted during the early stages of the pandemic. The negative effects of the pandemic may have been more pronounced during this early period.



Regarding the consumption of sugary foods and beverages, our study found that children with a high risk of caries and their parents consumed a cariogenic diet during the lockdown. There was an almost 10% increase in the percentage of parents and a 12.9% increase in the rate of children who reported eating sugary foods/beverages two or more times per day. These findings are consistent with other studies. In a study conducted in 2020, it was found that 41.3% of children increased their consumption of carbohydrate-rich foods and beverages, while 20.4% decreased their consumption [12]. Docimo et al. [14] reported that half of their children (50.9%) did not change their eating habits, but there was an increase in the consumption of sweets and a decrease in the consumption of healthy foods such as fruits, vegetables, and nuts during the COVID-19 lockdown. Gotler et al. [12] reported that 62.7% of children increased their daily consumption of cariogenic foods/beverages by one to two times, three to four times, or more during the pandemic. Costa et al. [20] found that Spanish and Portuguese children consumed more snacks during the lockdown. Surveys of the Romanian population and Greek children also identified increased consumption of snacks and sweets during the COVID-19 pandemic [8,21]. Ruiz-Roso et al. [22] conducted a study and reported that sweet food consumption increased by approximately 6% among children daily.



In our study, we also compared the diet and oral hygiene habits of children and their parents before and after COVID-19. The results showed that parents played a leading role in their children’s tooth brushing habits, including the frequency of tooth brushing and the type of toothbrush used, and these habits were correlated with the parents’ habits. However, we found that children’s consumption of sugary foods/beverages was significantly higher than that of their parents. This suggests that parents may have had difficulty influencing their children’s dietary habits due to the extended time spent at home during the pandemic. The dietary habits of the children in our study group were more cariogenic than those of their parents even before COVID-19. These results were not surprising for children with a high risk of caries.



The impact of tooth brushing and dietary habits on oral health is well known [23]. Studies have shown that children who consume cariogenic foods such as sweets have higher dmft/DMFT scores [24]. In line with this, our study found that the dmft/DMFT values of children with a high risk of caries increased significantly after the COVID-19 pandemic. Similarly, Angelopoulou et al. [8] reported a significant increase in the number of decayed primary teeth among their participants after the lockdown.



When we evaluated the frequency of visits to the dentist, we found that the frequency of both parents and children decreased during the pandemic period. However, the decrease was not statistically significant. After the pandemic, 76.8% of parents and 59.4% of children reported going to the dentist when they had a complaint. The rate of going for dental check-ups was 21.3% for parents and 40.6% for children. This suggests that parents were more attentive to their children’s check-up appointments than their own.



Although there was an increase in the use of electric toothbrushes among children after the pandemic, the difference was not statistically significant. Parents preferred manual toothbrushes, with an increase of about 4%. We observed that parents used manual toothbrushes more often than electric ones.



The study’s major strength is that the questionnaires and dental examinations were conducted face-to-face before and after the COVID-19 lockdown. This is important for accurately collecting data.



The major limitation of our study is the selection of our sample, which included only 3–5-year-old children with a high risk of caries. Our findings may only partially reflect the habits of this specific age group. Future studies could include a larger number of participants. Another limitation is that the questions about tooth brushing frequency and sugary food/beverage consumption could have been more detailed.




5. Conclusions


In conclusion, our study demonstrated the impact of the COVID-19 pandemic on the oral hygiene and dietary habits of children with a high risk of caries and their parents. Our findings indicate that the COVID-19 lockdown did not significantly affect the tooth brushing behaviors of high-caries-risk children. However, we observed a decrease in the frequency of tooth brushing among their parents during the pandemic. In general, the reluctance of these children and the lack of tooth brushing habits among their parents were identified as barriers to maintaining good oral hygiene.



The COVID-19 pandemic also significantly impacted the consumption of sugary foods/beverages by children with a high risk of caries and their parents. During the pandemic, parents were able to maintain their children’s tooth brushing habits at the same level as before. However, they were unable to influence their children’s consumption of sugary foods. Our study highlights that the COVID-19 lockdown increased the severity of caries in already high-caries-risk children aged 3–5 years.







Author Contributions


Conceptualization, Z.H.P., N.A. and D.A.; methodology, Z.H.P. and N.A.; validation, D.A.; formal analysis, N.A.; writing—original draft preparation, Z.H.P.; writing—review and editing, Z.H.P.; visualization, N.A. and Z.H.P.; supervision, D.A. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


This study was approved by The Ethics Committee of Gazi University, Faculty of Dentistry (protocol code 2023.07/8, and the date of approval 6 April 2023).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Acknowledgments


We would like to express our sincere gratitude to Alev ALAÇAM for her invaluable contributions to the development of this study.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Mohapatra, R.K.; Pintilie, L.; Kandi, V.; Sarangi, A.K.; Das, D.; Sahu, R.; Perekhoda, L. The recent challenges of highly contagious COVID-19, causing respiratory infections: Symptoms, diagnosis, transmission, possible vaccines, animal models, and immunotherapy. Chem. Biol. Drug Des. 2020, 96, 1187–1208. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Atalan, A. Is the lockdown important to prevent the COVID-19 pandemic? Effects on psychology, environment and economy-perspective. Ann. Med. Surg. 2020, 56, 38–42. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Daly, J.; Black, E.A.M. The impact of COVID-19 on population oral health. Community Dent. Health 2020, 37, 236–238. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Jayaweera, M.; Perera, H.; Gunawardana, B.; Manatunge, J. Transmission of COVID-19 virus by droplets and aerosols: A critical review on the unresolved dichotomy. Environ. Res. 2020, 188, 109819. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Keleş, Z.H.; Sancaklı, H.Ş. Evaluation of Knowledge, Attitude and Behaviour on Oral Health Through COVID-19 Pandemic. Meandros Med. Dent. J. 2020, 21, 222–231. [Google Scholar] [CrossRef] [Scilit]

	



Liu, C.; Zhang, S.; Zhang, C.; Tai, B.; Jiang, H.; Du, M. The impact of coronavirus lockdown on oral healthcare and its associated issues of pre-schoolers in China: An online cross-sectional survey. BMC Oral Health 2021, 21, 54. [Google Scholar] [CrossRef] [Scilit]

	



Blumer, S.; Dagon, N.; Peretz, B.; Ratson, T.; Kharouba, J. Function of the Family Unit, Oral Hygiene Rules and Attitudes to Dental Health in Children During First-Wave 2020 COVID-19 Lockdown. J. Clin. Pediatr. Dent. 2021, 45, 1–7. [Google Scholar] [CrossRef] [Scilit]

	



Angelopoulou, M.V.; Seremidi, K.; Papaioannou, W.; Gizani, S. Impact of the COVID-19 lockdown on the oral health status of paediatric dental children in Greece. Int. J. Paediatr. Dent. 2023, 33, 246–253. [Google Scholar] [CrossRef] [Scilit]

	



Goswami, M.; Grewal, M.; Garg, A. Attitude and practices of parents toward their children’s oral health care during COVID-19 pandemic. J. Indian Soc. Pedod. Prev. Dent. 2021, 39, 22–28. [Google Scholar] [CrossRef] [Scilit]

	



Baptista, A.S.; Prado, I.M.; Perazzo, M.F.; Pinho, T.; Paiva, S.M.; Pordeus, I.A.; Serra-Negra, J.M. Can children’s oral hygiene and sleep routines be compromised during the COVID-19 pandemic? Int. J. Paediatr. Dent. 2021, 31, 12–19. [Google Scholar] [CrossRef] [Scilit]

	



Dickson-Swift, V.; Kangutkar, T.; Knevel, R.; Down, S. The impact of COVID-19 on individual oral health: A scoping review. BMC Oral Health 2022, 22, 422. [Google Scholar] [CrossRef] [Scilit] [PubMed] [PubMed Central]

	



Gotler, M.; Oren, L.; Spierer, S.; Yarom, N.; Ashkenazi, M. The impact of COVID-19 lockdown on maintenance of children’s dental health: A questionnaire-based survey. J. Am. Dent. Assoc. 2022, 153, 440–449. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Navarro-Pérez, C.F.; Fernández-Aparicio, Á.; González-Jiménez, E.; Montero-Alonso, M.Á.; Schmidt-RioValle, J. Effects of COVID-19 lockdown on the dietary habits and lifestyle in a population in southern Spain: A cross-sectional questionnaire. Eur. J. Clin. Nutr. 2022, 76, 883–890. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Docimo, R.; Costacurta, M.; Gualtieri, P.; Pujia, A.; Leggeri, C.; Attinà, A.; Cinelli, G.; Giannattasio, S.; Rampello, T.; Di Renzo, L. Cariogenic Risk and COVID-19 Lockdown in a Paediatric Population. Int. J. Environ. Res. Public Health 2021, 18, 7558. [Google Scholar] [CrossRef] [Scilit]

	



Bıçak, D.A. Cariogenic dietary and toothbrushing practices of children during the COVID-19 lockdown. Iran. Red. Crescent Med. J. 2021, 23, e331. [Google Scholar] [CrossRef] [Scilit]

	



Olszewska, A.; Paszynska, E.; Roszak, M.; Czajka-Jakubowska, A. Management of the Oral Health of Children During the COVID-19 Pandemic in Poland. Front. Public Health 2021, 9, 635081. [Google Scholar] [CrossRef] [Scilit]

	



Tellez, M.; Gomez, J.; Pretty, I.; Ellwood, R.; Ismail, A.I. Evidence on existing caries risk assessment systems: Are they predictive of future caries? Community Dent. Oral Epidemiol. 2013, 41, 67–78. [Google Scholar] [CrossRef] [Scilit]

	



Petersen, P.E.; Baez, R.J. Oral Health Surveys: Basic Methods; World Health Organization: San Antonio, TX, USA, 2013; pp. 115–118. [Google Scholar]

	



Lardani, L.; Carli, E.; Ligori, S.; Gatto, M.R.; Bottoni, A.; Bombardini, C.; Bagattoni, S. Parental attitude toward children’s oral health during COVID-19 pandemic: A cross-sectional study in Italy. Eur. J. Paediatr. Dent. 2023, 24, 10–14. [Google Scholar] [CrossRef] [Scilit]

	



Costa, A.L.; Pereira, J.L.; Franco, L.; Guinot, F. COVID-19 Lockdown: Impact on Oral Health-Related Behaviors and Practices of Portuguese and Spanish Children. Int. J. Environ. Res. Public Health 2022, 19, 16004. [Google Scholar] [CrossRef] [Scilit]

	



Cărămidă, M.; Dumitrache, M.A.; Țâncu, A.M.C.; Ilici, R.R.; Ilinca, R.; Sfeatcu, R. Oral Habits during the Lockdown from the SARS-CoV-2 Pandemic in the Romanian Population. Medicina 2022, 58, 387. [Google Scholar] [CrossRef] [Scilit]

	



Ruiz-Roso, M.B.; de Carvalho Padilha, P.; Mantilla-Escalante, D.C.; Ulloa, N.; Brun, P.; Acevedo-Correa, D.; Ferreira Peres, W.A.; Martorell, M.; Aires, M.T.; de Oliveira Cardoso, L.; et al. COVID-19 Confinement and Changes of Adolescent’s Dietary Trends in Italy, Spain, Chile, Colombia and Brazil. Nutrients 2020, 12, 1807. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Hamilton, K.; Cornish, S.; Kirkpatrick, A.; Kroon, J.; Schwarzer, R. Parental supervision for their children’s toothbrushing: Mediating effects of planning, self-efficacy, and action control. Br. J. Health Psychol. 2018, 23, 387–406. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Kotha, S.B.; AlFaraj, N.S.M.; Ramdan, T.H.; Alsalam, M.A.; Al Ameer, M.J.; Almuzin, Z.M. Associations between Diet, Dietary and Oral Hygiene Habits with Caries Occurrence and Severity in Children with Autism at Dammam City, Saudi Arabia. Open Access Maced. J. Med. Sci. 2018, 6, 1104–1110. [Google Scholar] [CrossRef] [Scilit] [PubMed]








 





Table 1. Descriptive statistics of demographic characteristics.






Table 1. Descriptive statistics of demographic characteristics.










	
	n a/mean ± SD b
	% c/median

(min.–max.)





	Patient’s Gender
	
	



	  Boy
	82
	52.9



	  Girl
	73
	47.1



	Patient’s age
	4.67 ± 0.5
	5 (3–5)



	Mother education
	
	



	  Illiterate
	1
	0.6



	  Primary school
	25
	16.1



	  Secondary school
	30
	19.4



	  High school
	63
	40.6



	  University
	33
	21.3



	  Postgraduate
	3
	1.9



	Father education
	
	



	  Illiterate
	2
	1.3



	  Primary school
	20
	12.9



	  Secondary school
	32
	20.6



	  High school
	51
	32.9



	  University
	44
	28.4



	  Postgraduate
	6
	3.8



	Income
	
	



	  Minumum wage
	45
	29



	  2 times the min. wage
	77
	49.7



	  3 times the min. wage
	21
	13.5



	  More than 3 times the min. wage
	12
	7.7



	Total
	155
	%100







a frequency, b standard deviation, c percentage.













 





Table 2. Distribution of responses to the questionnaire before and after COVID-19.
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Before COVID-19

	
After COVID-19

	
p-Value




	

	
n

	
%

	
n

	
%

	






	
1. When do you brush your teeth? *

	

	

	

	

	




	
 (a) When I wake up in the morning

	
24

	
15.6

	
34

	
21.9

	
0.402 a




	
 (b) After breakfast

	
42

	
27.3

	
31

	
20




	
 (c) After dinner

	
28

	
18.2

	
28

	
18.1




	
 (d) Before sleeping

	
86

	
55.8

	
92

	
59.4




	
 (e) I don’t have the habit of brushing teeth

	
18

	
11.7

	
14

	
9




	
2. Which one do you brush your teeth with? *

	

	

	

	

	




	
 (a) Manuel toothbrush

	
143

	
92.3

	
150

	
96.8

	
0.047 a




	
 (b) Electric toothbrush

	
5

	
3.2

	
6

	
3.9




	
 (c) None of them

	
7

	
4.5

	
1

	
0.6




	
3. How often do you brush your teeth?

	

	

	

	

	




	
 (a) 7 times a week

	
93

	
60.0

	
87

	
56.1

	
0.028 a




	
 (b) Less than 7 times a week

	
55

	
35.5

	
67

	
43.2




	
 (c) I don’t have the habit of brushing teeth

	
7

	
4.5

	
1

	
0.6




	
4. What factors make it difficult for you to brush your teeth in the morning? *

	

	

	

	

	




	
 (a) Lack of habit

	
46

	
52.3

	
43

	
47.8

	
0.353 a




	
 (b) Disregard -Feel lazy

	
12

	
13.6

	
17

	
18.9




	
 (c) Nausea

	
10

	
11.4

	
10

	
11.1




	
 (d) No time in the morning

	
26

	
29.5

	
22

	
24.4




	
5. What factors make it difficult for you to brush your teeth in the evening? *

	

	

	

	

	




	
 (a) Lack of habit

	
25

	
49

	
20

	
33.3

	
0.615 a




	
 (b) Disregard -Feel lazy

	
10

	
19.6

	
23

	
38.3




	
 (c) Nausea

	
2

	
3.9

	
1

	
1.7




	
 (d) No time in the morning

	
15

	
29.4

	
17

	
28.3




	
6. Do you use dental floss and/or interdental brush to ensure oral hygiene?

	

	

	

	

	




	
 (a) No

	
103

	
66.5

	
111

	
71.6

	
0.215 b




	
 (b) Yes

	
52

	
33.5

	
44

	
28.4




	
7. How often do you go to the dentist? *

	

	

	

	

	




	
 (a) I go to the controls

	
27

	
17.4

	
33

	
21.3

	
0.578 a




	
 (b) I go when I have a complaint

	
122

	
78.7

	
119

	
76.8




	
 (c) I never went

	
6

	
3.9

	
4

	
2.6




	
8. How would you describe your consumption of sugary food/beverage? (candy, chocolate, fruit juice, cola, biscuits, cake, chips)

	

	

	

	

	




	
 (a) I don’t eat sugary food

	
18

	
11.6

	
10

	
6.5

	
0.047 a




	
 (b) Low; once a day

	
78

	
50.3

	
70

	
45.2




	
 (c) Moderate; two times a day

	
51

	
32.9

	
61

	
39.4




	
 (d) High; three or more times a day

	
8

	
5.2

	
14

	
9




	
9. Which of the following describes you in relation to oral and dental health?

	

	

	

	

	




	
 (a) I have the necessary hygiene habits to protect my oral and dental health

	
106

	
68.4

	
111

	
71.6

	
0.458 b




	
 (b) I do not have the necessary hygiene habits to protect my oral and dental health

	
49

	
31.6

	
44

	
28.4




	
10. Who brushes your child’s teeth at home? *

	

	

	

	

	




	
 (a) I (parents) brush

	
44

	
28.4

	
36

	
23.2

	
0.057 a




	
 (b) First me, then my child brushes

	
56

	
36.1

	
45

	
29




	
 (c) Just brushes his/her own

	
54

	
34.8

	
73

	
47.1




	
 (d) We haven’t started brushing yet

	
2

	
1.3

	
1

	
0.6




	
11. If your child is brushing their teeth, which one do you use? *

	

	

	

	

	




	
 (a) Manuel toothbrush

	
147

	
94.8

	
145

	
93.5

	
0.705 a




	
 (b) Electric toothbrush

	
6

	
3.9

	
10

	
6.5




	
 (c) None of them

	
2

	
1.3

	
3

	
1.9




	
12. When do you brush your child’s teeth? *

	

	

	

	

	




	
 (a) Wake up in the morning

	
19

	
12.3

	
27

	
17.4

	
0.470 a




	
 (b) After breakfast

	
37

	
23.9

	
39

	
25.2




	
 (c) After dinner

	
41

	
26.5

	
39

	
25.2




	
 (d) Before sleeping

	
80

	
51.6

	
84

	
54.2




	
 (e) My child doesn’t have a habit of brushing teeth

	
11

	
7.1

	
11

	
7.1




	
13. How often do you brush your children’s teeth?

	

	

	

	

	




	
 (a) 7 times a week

	
77

	
49.7

	
69

	
44.5

	
0.216 a




	
 (b) Less than 7 times a week

	
72

	
46.5

	
83

	
53.5




	
 (c) My child doesn’t have a habit of brushing teeth

	
6

	
3.9

	
3

	
1.9




	
14. What are the factors that make it difficult for you to brush your child’s teeth in the morning? *

	

	

	

	

	




	
 (a) Lack of habit

	
46

	
33.1

	
39

	
27.9

	
---




	
 (b) Disregard-Feel lazy

	
11

	
7.9

	
14

	
10




	
 (c) Nausea

	
10

	
7.2

	
8

	
5.7




	
 (d) My child is reluctant

	
55

	
39.6

	
60

	
42.9




	
 (e) No time

	
23

	
16.5

	
28

	
20




	
 (f) Feel tired

	
1

	
0.7

	
0

	
0




	
15. What are the factors that make it difficult for you to brush your child’s teeth in the evening? *

	

	

	

	

	




	
 (a) Lack of habit

	
29

	
24

	
28

	
22.6

	
0.100 a




	
 (b) Disregard-Feel lazy

	
10

	
8.3

	
13

	
10.5




	
 (c) Nausea

	
6

	
5

	
1

	
0.8




	
 (d) My child is reluctant

	
44

	
36.4

	
41

	
33.1




	
 (e) Falling asleep

	
28

	
23.1

	
43

	
34.7




	
 (f) Feel tired

	
5

	
4.1

	
3

	
2.4




	
16. How often do you take your children to the dentist? *

	

	

	

	

	




	
 (a) My child has never been to the dentist before

	
12

	
7.7

	
5

	
3.2

	
0.067 a




	
 (b) If my child has a complaint, I take his/her to dentist

	
101

	
65.2

	
92

	
59.4




	
 (c) I take his/her to regular checkups.

	
50

	
32.3

	
63

	
40.6




	
17. How would you describe your child’s consumption of sugary food/beverage? (candy, chocolate, fruit juice, cola, biscuits, cake, chi

	

	

	

	

	




	
 (a) My child doesn’t consume sugary foods

	
4

	
2.6

	
2

	
1.3

	
0.043 a




	
 (b) Low; once a day

	
58

	
37.4

	
40

	
25.8




	
 (c) Moderate; two times a day

	
75

	
48.4

	
87

	
56.1




	
 (d) High; three or more times a day

	
18

	
11.6

	
26

	
16.8




	
18. Which of the following describes you regarding your child’s current oral and dental health?

	

	

	

	

	




	
 (a) I give the lead for my child to acquire the habit of brushing teeth.

	
113

	
72.9

	
118

	
76.1

	
0.405 b




	
 (b) I cannot give the lead for my child to acquire the habit of brushing teeth.

	
42

	
27.1

	
37

	
23.9








* Multiple responses, a McNemar–Browker test, b McNemar test, bolded: significant p-value.













 





Table 3. A comparison of the diet and oral hygiene habits of children and their parents before and after the COVID-19 pandemic.
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Before COVID-19

	
After COVID-19




	
Parents

	
Children

	
p

	
Parents

	
Children

	
p




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
1. When do you brush your teeth? *

	

	

	

	

	

	

	

	

	

	




	
 (a) When I wake up in the morning

	
24

	
15.5

	
19

	
12.3

	
0.065

	
34

	
21.9

	
27

	
17.4

	
0.065




	
 (b) After breakfast

	
43

	
27.7

	
37

	
23.9

	
31

	
20

	
39

	
25.2




	
 (c) After dinner

	
28

	
18.1

	
41

	
26.5

	
28

	
18.1

	
39

	
25.2




	
 (d) Before sleeping

	
86

	
55.5

	
80

	
51.6

	
92

	
59.4

	
84

	
54.2




	
 (e) I don’t have the habit of brushing teeth

	
18

	
11.6

	
11

	
7.1

	
14

	
9

	
11

	
7.1




	
2. Which one do you brush your teeth with? *

	

	

	

	

	

	

	

	

	

	




	
 (a) Manuel toothbrush

	
144

	
92.3

	
147

	
94.8

	
0.142

	
150

	
96.8

	
145

	
93.5

	
0.273




	
 (b) Electric toothbrush

	
5

	
3.2

	
6

	
3.9

	
6

	
3.9

	
10

	
6.5




	
 (c) None of them

	
7

	
4.5

	
2

	
1.3

	
1

	
0.6

	
3

	
1.9




	
3. How often do you brush your teeth?

	

	

	

	

	

	

	

	

	

	




	
 (a) 7 times a week

	
94

	
60.3

	
77

	
49.7

	
0.137

	
87

	
56.1

	
69

	
44.5

	
0.072




	
 (b) Less than 7 times a week

	
55

	
35.3

	
72

	
46.5

	
67

	
43.2

	
83

	
53.5




	
 (c) I don’t have the habit of brushing teeth

	
7

	
4.5

	
6

	
3.9

	
1

	
0.6

	
3

	
1.9




	
4. How would you describe your consumption of sugary food/beverage?

	

	

	

	

	

	

	

	

	

	




	
 (a) I don’t eat sugary food

	
18

	
11.6

	
4

	
2.6

	
<0.001 a

	
10

	
6.5

	
2

	
1.3

	
<0.001 a




	
 (b) Low; once a day

	
78

	
50.3

	
59

	
37.8

	
70

	
45.2

	
40

	
25.8




	
 (c) Moderate; two times a day

	
51

	
32.9

	
75

	
48.1

	
61

	
39.4

	
87

	
56.1




	
 (d) High; three or more times a day

	
8

	
5.2

	
18

	
11.5

	
14

	
9

	
26

	
16.8








* Multi-response, a McNemar–Browker test, bolded: significant p-value.













 





Table 4. Dental health of children before and after the COVID-19 pandemic.
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n

	
Mean ± SD

	
Median (min.–max.)

	
p






	
Before COVID-19 lockdown

	
155

	
8.29 ± 2.73

	
8 (0–16)

	
0.005 a




	
After COVID-19 lockdown

	
155

	
8.96 ± 3.48

	
9 (3–18)








a Statistically significant differences (p < 0.05) after Wilcoxon test.
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