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Background: Parental educational status is a known risk factor for early childhood caries (ECC). This study explores the association between parental educational status and ECC prevalence among children aged 0–5 years in Ile-Ife, Nigeria, using the Sustainable Development Goal 4 (SDG 4) framework.



Methods: A cross-sectional household survey was conducted between December 2024 and January 2025, involving 1,339 mother–child pairs. Data were collected through structured questionnaires, capturing confounding variables (child's age and sex at birth; infant-feeding profile, such as age at introduction of sugar into the meal; and oral health behavior, such as toothbrushing frequency, use of fluoridated toothpaste, and consumption of refined carbohydrates between meals); independent variable (parental education levels categorized as Qur'anic/primary, secondary, or tertiary); and the dependent variable (ECC determined by the use of the dmft index). A multivariable logistic regression analysis was conducted to determine the associations between the independent and confounding variables and between the independent and dependent variables after adjusting for confounding variables.



Results: The ECC prevalence was 7.3%, with the highest rate observed in children 60–71 months (12.6%). While maternal and paternal education levels showed no direct association with ECC prevalence, they were indirectly linked to ECC through behavioral pathways. Higher maternal education was associated with greater toothbrushing frequency, showing increased odds for both secondary (OR = 3.411, p = 0.037) and tertiary education levels (OR = 5.109, p = 0.009). However, it was also linked to higher consumption of refined carbohydrates, with secondary (OR = 0.336, p = 0.002) and tertiary education (OR = 0.362, p = 0.011) showing lower odds of limited intake. Similarly, higher paternal education was positively associated with the use of fluoridated toothpaste—secondary (OR = 2.417, p = 0.003) and tertiary (OR = 3.013, p = 0.001)—but also corresponded with increased refined carbohydrate consumption (secondary: OR = 0.329, p = 0.046).



Conclusion: These findings indicate that while education promotes some protective behaviors, it may also contribute to increased dietary risks mediated by environmental and socioeconomic factors. Context-specific actions are required to align the SDG 4 with efforts to reduce ECC prevalence in vulnerable populations.
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1 Introduction

Early childhood caries (ECC) is a significant public health issue affecting millions of children worldwide, with profound implications for overall health and well-being (1). Despite advances in dental care and preventive measures, ECC prevalence remains high, particularly among disadvantaged populations (2). Understanding the multifaceted determinants of ECC is crucial for developing effective interventions and policies to mitigate its impact (3).

Prior studies suggested that maternal education is a key factor influencing the risk of ECC—children of mothers with formal education are less likely to consume cariogenic diets, practice poor oral hygiene, or neglect dental services for caries prevention (4–7). In contrast, the association between paternal education and ECC has been less consistently observed, with significant correlations reported less frequently than for maternal education (8).

Parental educational status is a key determinant of children's health outcomes (9). Parental education is a critical factor that influences health behaviors (10, 11) and access to care (12). Behavioral risk factors for ECC, such as hygiene practices (13) and dietary habits (14), are directly influenced by parental knowledge and attitudes, which are often shaped by educational attainment (15–17). The introduction of sugar at an early age (18) and the frequency of sugar consumption (19) are significant risk factors for ECC, highlighting the importance of parental guidance in establishing healthy dietary practices. Demographic factors, including age and sex, further intersect with these determinants to shape the risk of ECC (4).

However, these family-/individual-level factors do not diminish the importance of a supportive environment. Macroeconomic policies, public health initiatives, and social policies are crucial in shaping the conditions in which children grow and develop (20). Policies related to education, healthcare, social protection, labor markets, and housing all play a role in determining access to essential resources and services (21), including parental access to education (22), which can directly impact oral health and the risk for ECC. To be able to propose macroeconomic and social policies and public health initiatives for the prevention of ECC, it is important to identify context-specific relationships between parental educational levels and the prevalence of ECC.

Educated parents are more likely to have stable incomes and better employment opportunities (23), which makes it possible for they to access health information that can reduce the risk of their children developing ECC (24). In addition, with access to modern health information, educated parents are more likely to challenge and modify traditional practices that can also affect the early introduction of children to sugary foods and drinks that increase the risk of ECC (25). In addition, they can afford them access to and use of better healthcare products, including oral hygiene aids (26). On the other hand, parents with lower educational levels may face barriers such as a lack of awareness and financial constraints, leading to inadequate dental care for their children (27).

In Nigeria, the relationship between parental educational levels and the prevalence of ECC is not known. Prior studies had found associations between ECC and maternal oral health knowledge (28) and attitude (29). However, there are no studies linking parental educational status and ECC in Nigeria. It is likely that parental education may influence a unique set of socioeconomic, cultural, and healthcare access factors that may moderate the risk of their children to ECC. Therefore, the current manuscript employed the Sustainable Development Goal 4 (SDG 4) framework to explore the association between parental educational status and ECC. The framework emphasizes inclusive and equitable quality education and lifelong learning opportunities for all. The aim of the study, therefore, is to determine (i) the association between the prevalence of ECC and parental educational status among children in the Ile-Ife Central Local Government Area (LGA) of Nigeria and (ii) the association between parental educational status and the risk factors for ECC among children in the study location. We hypothesize that children of mothers and fathers with higher educational status would have lower odds of experiencing ECC and lower odds of ECC risk behaviors.



2 Methods

This study is a subset of a broader cross-sectional investigation aimed at identifying social and physical risk factors associated with ECC in the Ife-Ife Central LGA, a suburban region in Nigeria. Data were collected through a household survey, allowing researchers to reach preschool-aged children, achieve a balanced representation across socioeconomic groups, and obtain a comprehensive reflection of the child population in the study area (30).


2.1 Study population

The study population included children 0–5 years, residing with their biological mother or legal guardians, with participation contingent upon obtaining written informed consent from a parent or the guardian. Only children who were present at home during the study period were enrolled, and no exclusion criteria were applied.



2.2 Study size

Using the Cochran formula (31), we calculated that the sample size needed for identifying an ECC prevalence of 4.3% (32), using a margin of error of 5% and a confidence level of 95%. The sample size was 64. To recruit 64 children with ECC, the total sample size required for screening was 969. The sample size was increased by 10% to allow for incomplete responses. The planned sample size was 1,066.



2.3 Sampling procedure

The study utilized a four-stage cluster sampling design to ensure representativeness and methodological rigor. In the first stage, the Ile-Ife Central LGA was purposively selected due to its established role as a long-term surveillance site for ECC, with population-level data previously collected in 2014 (23) and 2020 (32). In the second stage, 70 enumeration areas (EAs), representing 10% of the 700 EAs demarcated by Nigeria's 2006 National Census, were randomly selected by lottery, reflecting regional norms for household survey representativeness.

In the third stage, households were systematically sampled within each EA by selecting every alternate household along mapped streets. To be eligible, households needed to include at least one child aged 0–5 years living with a biological mother or legal guardian. In the final stage, one eligible mother–child dyad was enrolled per household. Recruitment continued in each EA until the targeted sample size was reached, with the number of dyads per EA allocated proportionally based on population size. Field teams screened and recruited participants until the overall sample target was met. Although the initial sample size calculation required 1,066 participants, the final sample size was 1,411, exceeding the proposed sample size by 32.4%.



2.4 Data collection

Data collection took place between December 2024 and January 2025. Data were collected through interviews using a structured questionnaire. Twenty fieldworkers trained for this study administered the questionnaire in the field. They received comprehensive training, which included a 2-day, 2 h online session totaling 4 h, and a 5 h in-person session. The training focused on the research protocol, study questionnaire, ethical considerations, effective communication, and cultural sensitivity during data collection. In addition, the research assistants conducted a pilot study to identify and resolve potential challenges in administering the questionnaire. The questionnaire was translated into Yorùbá, the language of most residents in the local government area.

A team of nine trained and calibrated dentists assessed the dental caries experience of the children. To ensure reliability, clinical examinations were performed on 10 patients, with recordings of caries using the dmft. The Fleiss' kappa inter-examiner reliability score was 0.062 (p = 0.349). The dentists underwent further training, including reviewing clinical photographs and repeated practice sessions to diagnose lesions accurately. Their diagnostic competency was refined to align closely with that of the training consultant.

The questionnaires were administered to mothers. The data collected included sociodemographic profiles, children's oral health behaviors, and infant-feeding practices. Intra-oral examinations were conducted to assess the caries status.



2.5 Confounding variables


2.5.1 Sociodemographic profile

Information on the age and sex of the children was collected. Age was established as the child's age at their last birthday, and sex was determined as male or female.



2.5.2 Infant-feeding profile

Mothers were asked to estimate the age at which sugar was introduced into their child’s diet by responding to the question: At what age was sugar included in (use name of the child)'s diet? The response options were as follows: at birth (1), within 1 week of birth (2), within 1 month of birth (3), <4 months of birth (4), 4–6 months of birth (5), after 6 months of birth (6), after 9 months of birth (7), after 12 months of birth (8), cannot remember (88), and no response (99). The responses were dichotomized into consumed sugar before 1 year of age (responses 1–7) and consumed sugar 1 year of age and after (response 8). Using the cutoff points, the response to the question was dichotomized into sugar introduction at or after 1 year of age (yes/no).



2.5.3 Oral health behavior

This was assessed through methods previously described (33). Data were collected on toothbrushing frequency, use of fluoridated toothpaste, and consumption of refined carbohydrates between meals for each child. To establish acceptable oral health behavior, the following cutoff points were used based on prior findings in the study population: toothbrushing twice a day or more (34, 35), consistently or almost always using fluoridated toothpaste (35), and consumption of refined carbohydrates in between meals less than three times per day (23). The variables were dichotomized into a “yes” and “no” response. Dental service utilization was not classified as a preventive behavior, as multiple studies had shown that in this population, dental visits were predominantly sought for curative rather than preventive care (36–38). The questionnaire to collect data on oral health behavior of children had been used in the prior survey conducted in the study population (23, 32).



2.5.4 Independent variable

Parental level of education: Information was also collected on the parents' educational level. The level of education was classified as follows: no formal education, Quranic and primary school education, secondary school education, and tertiary education. Parental level of education was categorized in line with the category used in the National Demographic Survey (39).



2.5.5 Dependent variable

Caries assessment: ECC was defined as the presence of cavitated or non-cavitated lesions, filled surfaces, or missing primary teeth in children under 72 months of age (40). The dmft index was used to assess ECC prevalence. Each child's dmft score was determined by counting the number of teeth with carious lesions, those extracted due to caries, and those restored with fillings or crowns (41). Carious lesions were, however, defined as the presence of cavitated or non-cavitated lesions and not just cavitated lesions (40).

Parents were asked about any missing teeth not observed during the oral examination, and only extractions due to caries were recorded as missing. The total number of affected teeth provided the dmft score for primary dentition. ECC was categorized as “present” when the dmft score was greater than 0 and “not present” when the dmft score was 0.

Dental caries examination was performed using a plain mouth mirror and a torch as a light source, with the child seated either on the lap of the mother or in a chair. The teeth were examined without prior drying, though gauze was used to remove any gross debris when necessary. The assessment followed a systematic approach, examining each tooth or tooth space sequentially from one to the next.




2.6 Data analysis

Descriptive analysis was conducted to determine the prevalence of ECC for the study population. The chi-square test was used to test associations between the prevalence of ECC and (i) the child's age, (ii) the mother's educational level, and (viii) the father's educational level.

In addition, a multivariable logistic regression analysis was conducted to first determine the associations between the independent and confounding variables. A multivariable logistic regression analysis was conducted to determine the association between the independent and dependent variables after adjusting for the confounding variables. These analyses are presented as odds ratios with their respective 95% confidence intervals. All analyses were conducted using SPSS software version 25 at a level of significance of p < 0.05.



2.7 Ethical consideration

Before commencing the study, ethical approval for the study was obtained from the Institute of Public Health Research Ethics Committee of the Obafemi Awolowo University, Ile-Ife, Nigeria (IPH/OAU/12/2742), and the Tehran University of Medical Sciences, Tehran, Iran (IR.TUMS.DENTISTRY.REC.1402.023). Efforts were made to ensure confidentiality and adherence to ethical principles during fieldwork. All data were collected without the study participants' identifiers (names and residential addresses). There was no compensation for study participation.




3 Results

A total of 1,411 mother–child pairs were recruited for the study; of these, complete data were available for 1,339 (94.9%) mother–child pairs and used in the analysis. The age of the mothers/caregivers ranged from 11 years to 62 years, with a mean of 30.18 (SD: 6.0). The age of children ranged from 1 month to 5 years old, with a mean age of 2.6 years (SD: 1.5).

Table 1 shows that maternal education levels varied, with the majority having a secondary education (63.3%). Paternal education followed a similar distribution, with most fathers having secondary education (59.6%). All participants had some level of formal education.



TABLE 1 Early childhood caries profile of children at Ile-Ife central local government area by age, sex, and educational level (N = 1,339).



	Variables
	Categories
	n
	%
	ECC
	p-Value



	Absent
	Present



	N
	%
	n
	%



	1,241
	92.7
	98
	7.3





	Age
	0–11 months
	127
	9.5
	125
	98.4
	2
	1.6
	<0.001



	12–23 months
	244
	18.2
	239
	98.0
	5
	2.0



	24–35 months
	245
	18.3
	233
	95.1
	12
	4.9



	36–47 months
	248
	18.5
	225
	90.7
	23
	9.3



	48–59 months
	285
	21.3
	253
	88.8
	32
	11.2



	60–71 months
	190
	14.2
	166
	87.4
	24
	12.6



	Sex
	Male
	649
	48.5
	600
	92.4
	49
	7.6
	0.417



	Female
	690
	51.5
	641
	92.9
	49
	7.1



	Mother's educational level
	Quranic or primary
	159
	11.9
	147
	92.5
	12
	7.5
	0.125



	Secondary
	848
	63.3
	778
	91.7
	70
	8.3



	Tertiary
	332
	24.8
	316
	95.2
	16
	4.8



	Father's educational level
	Quranic or primary
	87
	6.5
	80
	92.0
	7
	8.0
	0.007



	Secondary
	798
	59.6
	726
	91.0
	72
	9.0



	Tertiary
	454
	33.9
	435
	95.8
	19
	4.2







Of the 1,339 children, 98 (7.3%) had ECC. The prevalence of ECC varied significantly across age groups, with the lowest occurrence in infants aged 0–11 months (1.6%) and the highest among children aged 60–71 months (12.6%). The differences in the prevalence of ECC by age were statistically significant (p < 0.001). The differences in the prevalence of ECC by sex were, however, not statistically significant (p < 0.001).

ECC was most prevalent among children whose mothers had a secondary education (8.3%) and least common among those with a tertiary education (4.8%), though the association was not statistically significant (p = 0.125). In addition, ECC was most prevalent among children of fathers with a secondary education (9.0%) and least common among those with tertiary education (4.2%), and this association was statistically significant (p = 0.007).

Table 2 shows the results of the analysis of associations between parental education levels and key risk factors for ECC. There were no significant associations between parental education levels and the age of sugar introduction.



TABLE 2 Associations between parental educational level and risk factors for early childhood caries.



	Categories
	Use of fluoridated toothpaste (n = 1,212)
	Toothbrushing twice a day or more (n = 1,270)
	Sugar introduction at or after 1 year of age (n = 960)
	The frequency of refined carbohydrate consumption is less than three times a day. (n = 1,278)



	OR
	95% CI
	p-Value
	OR
	95% CI
	p-Value
	OR
	95% CI
	p-Value
	OR
	95% CI
	p-Value





	Mother's educational level



	Quranic or Primary
	1.00
	–
	–
	1.00
	–
	–
	1.00
	–
	–
	1.00
	–
	–



	Secondary
	1.012
	0.637–1.609
	0.960
	3.411
	1.076–10.808
	0.037
	0.638
	0.396–1.027
	0.064
	0.336
	0.170–0.664
	0.002



	Tertiary
	1.495
	0.825–2.711
	0.185
	5.109
	1.496–17.440
	0.009
	0.576
	0.319–1.041
	0.068
	0.362
	0.166–0.790
	0.011



	Father's educational level



	Quranic or Primary
	1.00
	–
	–
	1.00
	–
	–
	1.00
	–
	–
	1.00
	–
	–



	Secondary
	2.417
	1.348–4.332
	0.003
	1.024
	0.268–3.922
	0.972
	0.779
	0.401–1.513
	0.460
	0.329
	0.110–0.979
	0.046



	Tertiary
	3.013
	1.550–5.857
	0.001
	1.572
	0.394–6.272
	0.522
	0.881
	0.424–1.830
	0.735
	0.401
	0.129–1.248
	0.115







However, mothers with secondary (OR = 3.411, p = 0.037) and tertiary (OR = 5.109, p = 0.009) education had significantly higher odds of reporting toothbrushing twice a day or more for their children compared with those with Quranic or primary education. In addition, mothers with secondary (OR = 0.336, p = 0.002) and tertiary (OR = 0.166, p = 0.001) education had significantly lower odds of reporting the consumption of refined carbohydrate in between meals less than three times a day for their children compared with those with Quranic or primary education.

On the other hand, fathers with secondary (OR = 2.417, p = 0.003) and tertiary education (OR = 3.013, p = 0.001) had significantly higher odds of reporting using fluoridated toothpaste for their children compared with those with only Quranic or primary education. In addition, fathers with secondary education had significantly lower odds of reporting the consumption of refined carbohydrate in between meals less than three times a day for their children compared with those with Quranic or primary education. (OR = 0.110, p = 0.046).

Table 3 shows that maternal and paternal education levels were not significantly associated with ECC prevalence, although tertiary education for fathers showed lower odds of ECC prevalence [adjusted odds ratio (AOR): 0.281; 95% CI: 0.061–1.303; p = 0.105], while tertiary education for mothers showed higher odds for ECC prevalence (AOR: 1.084; 95% CI: 0.311–3.775; p = 0.899).



TABLE 3 Factors associated with the prevalence of early childhood caries (N = 878).



	Variables
	Prevalence of ECC



	AOR
	95% CI lower bound
	95% CI upper bound
	p value





	Age



	0–5 years (as continuous variable)
	1.515
	1.246
	1.841
	<0.001



	Sex



	Females
	1.000
	–
	–
	–



	Males
	1.033
	0.623
	1.714
	0.899



	Use of fluoridated toothpaste



	No
	1.000
	–
	–
	–



	Yes
	1.171
	0.629
	2.183
	0.618



	Toothbrushing twice a day or more



	No
	1.000
	–
	–
	–



	Yes
	1.746
	0.827
	3.683
	0.144



	Age of sugar introduction ≥ 1 year



	No
	1.000
	–
	–
	–



	Yes
	1.330
	0.795
	2.223
	0.277



	Frequency of refined carbohydrate consumption is less than three times a day



	No
	1.000
	–
	–
	–



	Yes
	0.431
	0.249
	0.745
	0.003



	Mother's educational level



	Quranic or primary
	1.000
	–
	–
	–



	Secondary
	1.070
	0.437
	2.618
	0.882



	Tertiary
	1.084
	0.311
	3.775
	0.899



	Father's educational level



	Quranic or primary
	1.000
	–
	–
	–



	Secondary
	0.885
	0.245
	3.195
	0.885



	Tertiary
	0.281
	0.061
	1.303
	0.105









4 Discussion

The findings from this study suggest that higher parental education is associated with improved oral health practices, while lower education levels correlate with risk factors that increase ECC prevalence. Mothers with secondary and tertiary education were more likely to ensure that their children brush their teeth twice daily, introduce sugar into their diet at or after 1 year of age, and increase the frequency of refined carbohydrate consumption. Similarly, fathers with higher education levels seem more likely to influence their children's use of fluoridated toothpaste and increase refined carbohydrate consumption. Ironically, however, neither the maternal nor paternal educational status was significantly associated with the presence of ECC. These findings highlight that parental education may have an indirect rather than a direct effect on the prevalence of ECC, thereby partially supporting the study's hypothesis.

This study has several strengths. It utilizes a large and representative sample of mother–child pairs, enhancing the reliability of its findings. The incorporation of the Sustainable Development Goal 4 (SDG 4) framework adds a valuable perspective by situating parental education as a social determinant of oral health. The study also employs robust statistical analyses to explore the association between parental education levels and ECC, providing insights into key risk factors such as fluoridated toothpaste use, toothbrushing frequency, and dietary habits. In addition, the study accounts for both maternal and paternal education, allowing for a more comprehensive understanding of how parental education influences oral health behaviors.

However, the study has limitations. The cross-sectional design prevents the establishment of causality, meaning that while associations can be identified, the direction of influence cannot be confirmed. In addition, the self-reported data on oral health behaviors and dietary habits may introduce recall or social desirability biases. Moreover, the absence of a post-training inter-examiner reliability assessment, following an initially moderate Fleiss' kappa score, may raise concerns about the study's internal validity and reproducibility. However, the additional calibration training focused on identified inter-rater gaps to improve examiner alignment and reduce measurement bias, thereby partially mitigating this limitation. Furthermore, while the study highlights significant associations between parental education and oral health behaviors, the direct link between parental education and ECC prevalence was not consistently observed, suggesting that other environmental, genetic, or socioeconomic factors may also play a role. Despite these limitations, the current study provides valuable insights into the role of parental education in shaping children's oral health behaviors.

First, the study findings indicate a significant increase in the prevalence of ECC in the study population over the past 5 years. Previously, the prevalence of ECC, as determined using the International Caries Detection and Assessment System (ICDAS) criteria, was 4.7% (34). The current study reveals a 55.3% increase in ECC prevalence in the last 5 years in the study environment, highlighting a concerning upward trend. Despite this, the rise is still lower than the prevalence of 30% reported in Africa (42) and for other countries in Africa such as 31.7% in Namibia (43), 44.94%–51.72% in South Africa (44), 59.5% in Kenya (45), 17.6% in Uganda (46), and 30.1% in Tanzania (47). This rise warrants further investigation to identify the underlying causes. One potential contributing factor is the absence of a structured national oral health program, despite the existence of a national oral health policy (48). The lack of implementation and enforcement of this policy may have limited the effectiveness of preventive measures and public health interventions aimed at reducing ECC. In addition, other factors such as changes in dietary habits, increased consumption of sugary foods and beverages, limited access to oral health education, and inadequate dental care services could be driving this increase. Further research is needed to explore these factors in greater depth and to inform evidence-based strategies to curb the rising prevalence of ECC. The development and implementation of targeted oral health programs, community education initiatives, and the implementation of the national oral health policies that promote access to preventive and curative dental care for children may help address this growing problem.

Second, a key finding of the current study is the potential pathways through which parental educational status may moderate the ECC experience. Maternal education seems to moderate the risk of ECC in the study population primarily through behavioral modifications. Consistent with prior studies, higher maternal education in the present study was associated with positive oral health behaviors: a significant increase in children's frequency of toothbrushing (49), and a non-significant delayed introduction of sugar into children's diets (50). These findings agree with prior studies that mothers with higher education levels are more likely to adopt and enforce healthier dietary and oral hygiene practices for their children (5, 51–53).

This observation may be linked to the traditional caregiving role of mothers, who are often the primary decision-makers regarding children's diets and oral hygiene routines (54). Their educational attainment likely enhances their awareness of the importance of oral health, influences the type of food available in the house for consumption (55), and equips them with the knowledge to implement preventive measures (56). These findings underscore the importance of maternal education as a possible protective factor against ECC and highlight the need for targeted oral health education programs aimed at empowering mothers, particularly those with lower educational backgrounds. By addressing knowledge gaps and promoting positive behavioral changes, such interventions could help reduce the prevalence of ECC in vulnerable populations. Further research is needed to explore the specific mechanisms by which maternal education influences oral health outcomes and to develop strategies that leverage these pathways for effective ECC prevention.

Third, this study presents an interesting contrast in the influence of paternal education on children's use of fluoridated toothpaste compared with findings in Australia, where paternal education had no impact on dentifrice selection (57). This variation may stem from cultural and societal differences in parenting roles and responsibilities between the two regions. In this study's context, fathers are more actively involved in household purchasing decisions (58). Given that fluoridated toothpaste is typically more expensive than non-fluoridated alternatives in Nigeria (59, 60), higher paternal education may correlate with increased household purchasing power for fluoridated toothpaste rather than heightened awareness of its oral health benefits for children (61). The findings of the current study highlight the potential influence of paternal education as a protective factor against ECC in this population. It also underscores the importance of considering cultural and contextual factors when designing oral health interventions.

Furthermore, higher parental education, both maternal and paternal education, was associated with a higher frequency of consumption of refined carbohydrates in between meals in the current study, in contrast with past studies (62, 63). This suggests that although education enhances parents' knowledge and awareness about the ills associated with sugar consumption, thereby promoting a delay in sugar introduction into the meals of the children, this does not translate to a sustained behavior for the children in later years. There is little clarity about the reason for this. It is important to explore further if there are cultural factors that influence age-related practices of refined carbohydrate consumption in the study population that can explain the observed findings. This paradox suggests that education alone cannot override Nigeria's obesogenic environment, where commercial snacks are culturally desirable and accessible. Time constraints for working parents may further limit dietary supervision.

The study finding, however, suggests that encouraging children's healthy dietary habits may be more effective when interventions target both fathers and mothers (64). While maternal education plays a key role in shaping children's oral health behaviors (65), the influence of educated fathers should not be underestimated. As primary socializers, parents install essential life skills, including dietary and oral hygiene practices, in their children (66). Implementing targeted educational programs that engage both parents—especially in settings where fathers contribute to household decision-making—could strengthen ECC prevention efforts. This is important in light of the association found between the reduced frequency of consumption of refined carbohydrates and lower ECC prevalence, reinforcing the role of diet as a mediating factor for ECC in the study population. Further research is needed to examine how paternal education specifically influences oral health behaviors and to better understand the cultural factors shaping these practices.

Fourth, despite the observed associations between parental educational status and ECC risk behaviors, one of which is increased refined carbohydrate consumption between meals, the direct link between parental education and ECC prevalence was not significant. This is contrary to findings in Saudi Arabia, where Ellakany et al. (67) investigated the association between parental education, socioeconomic status, and dental caries among 3- to 14-year-old children, reporting a high caries prevalence of 70%. This contrast is also seen in studies from Sri Lanka (68), Japan (69), and China (70). This may reflect a complex interplay of rising disposable income enabling the purchase of commercial snacks, cultural perceptions of such snacks as desirable, time constraints limiting supervision, and limited access to healthy alternatives. In Nigeria, more females live under 50% of the median income (71), and women have short maternal leave for childcare (72–74). These factors are associated with a higher risk for ECC (75, 76). In addition, while educated parents demonstrated knowledge by delaying initial sugar introduction in the current study, sustaining low sugar exposure appears challenging in this obesogenic environment (77). This highlights a critical knowledge–behavior gap requiring context-specific interventions addressing accessibility, cultural norms, and practical parenting support, rather than relying solely on education. This finding suggests that additional environmental or structural factors may influence ECC risk beyond parental education alone.

The present study, framed within the SDG 4 framework, highlights education as a key social determinant of ECC prevention. Higher parental education, both maternal and paternal, is associated with healthier oral health behaviors of children. While maternal education remains the dominant influence, paternal education also plays a role, possibly through their involvement in household decision-making. Children of less-educated parents face a greater risk for ECC and may be more severely affected by the rising prevalence of ECC in the study community.

Aligning with SDG 4, this study underscores the need for policies that improve access to quality education and integrate oral health education into public health initiatives. Nigeria must embed oral health within educational and health systems. Approaches may include training teachers as oral health educators, subsidizing fluoridated toothpaste using father-centric voucher programs, and legislating sugar taxes to fund school prevention initiatives. Furthermore, addressing educational inequities and empowering parents with knowledge can create a supportive environment for reducing ECC prevalence. Targeted interventions that engage both parents, recognizing their complementary roles in shaping children's oral health behaviors, are also needed. In addition, sugar reduction policies and community-led campaigns can promote reduced refined sugar consumption. Training community health workers can also expand preventive care in underserved areas (78). Measurable indicators such as the percentage of schools implementing oral health education curricula or reductions in daily sugar exposure can be used to track progress. These steps align with the National Oral Health Policy (2024–2029) (48) and the national strategic health development plan (79), thereby contributing to fast-tracking the attainment of ECC mitigation goals in the policy. These efforts address the complex interplay of education, behavior, and environmental risks highlighted in this study.

In conclusion, the findings of the current study suggest that parental education plays a crucial, although complex, role in shaping the oral health behaviors of children in the study population. While higher parental education levels could influence the frequency of consumption of refined carbohydrates in between meals, higher maternal education seems to increase the likelihood of the child brushing twice a day or more, while higher paternal education seems to increase the likelihood of the child brushing with fluoridated toothpaste. Despite the associations between parental education and caries risk behavior, parental education was not associated with the prevalence of ECC in the study population. This final finding does not preclude the need for targeted public health intervention. Further longitudinal research is needed to establish causality and explore additional contextual factors influencing the association between parental education level and ECC prevalence.
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