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Oral health is integral to overall health and is often neglected, especially in low- and middle-income countries (LMICs). Oral disease, including untreated dental caries, affects nearly 3.5 billion people globally, contributing to poor health and quality of life. To examine the relationship between the utilization of general healthcare and oral healthcare, we conducted an exploratory cross-sectional study of first-visit interview data collected from a convenience sample of 3,422 low-income mothers and 4,324 children aged 6 months through 6 years participating in a community-based oral health and nutrition program in five LMICs (Ecuador, El Salvador, India, Nepal, and Vietnam) from 2006–2015. We used descriptive and exploratory association analysis to identify patterns of oral healthcare utilization for mothers and children compared to medical care utilization, specifically maternal prenatal care and child immunizations. Overall, 89.6% of the mothers had received prenatal care for at least one child, but only 76.4% had ever received dental care and 50% were currently suffering from oral health symptoms, primarily oral pain. Mothers who received prenatal care were significantly more likely to have accessed dental care compared to those who had not received prenatal care (OR = 2.62, 95% CI: 2.06, 3.32). Overall, 95.4% of the children had current immunizations, but only 30.1% had ever received dental care, and 32.4% were currently suffering from oral pain. Children whose immunizations were up-to-date were more likely to have received dental care, with a significant association in Ecuador (OR = 3.29, 95% CI: 2.06, 5.30). Compared to utilization of general healthcare, oral healthcare was under-utilized by mothers and children in our sample from five LMICs. Integration of prevention- and treatment-oriented oral healthcare into primary medical care services, particularly prenatal care and child immunizations, could help increase access to oral healthcare and improve women's and children's oral health.
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INTRODUCTION

Oral health is intimately linked with general health and has physiological, psychological, and social ramifications that affect well-being [1]. Oral disease, which includes dental caries and periodontal disease, affects nearly 3.5 billion people globally, making it the most prevalent non-communicable disease (NCD) [2]. Dental caries is the most common chronic childhood disease, affecting between 60 and 90% of children worldwide, and untreated dental caries in permanent teeth affects 35% of the global population [3]. Oral health also has a bidirectional relationship with other NCDs [4], such as cardiovascular disease and diabetes, through complex physiological interactions as well as shared risk factors such as tobacco use and high sugar consumption [5–8]. Nevertheless, oral health is often neglected, and oral healthcare is accessed differently from general healthcare, particularly in low- and middle-income countries (LMICs). In many LMICs, most carious lesions remain untreated due to inappropriate, unaffordable or unavailable oral healthcare services, contributing to poor overall health and quality of life [9].

Despite the fact that dental caries and periodontal disease are largely preventable, improvements in oral health and oral healthcare access have remained challenging, especially in LMICs [10–13]. Oral healthcare access ranges from 35% in low-income countries to 75% in upper-middle income countries [14]. Low oral healthcare access is driven in part by the routine omission of oral healthcare from Universal Health Coverage [15], as well as the biomedical model of dentistry that incentivizes treatment-oriented oral healthcare, including fillings, crowns, and extractions, over prevention-oriented oral healthcare such as routine checkups, cleanings, application of fluoride varnish, and oral hygiene instruction [16, 17]. This traditional model perpetuates the demand for highly-skilled dentists; however, in many LMICs, insufficient resources have been allotted to cultivate a prevention-oriented oral healthcare workforce and approach [10, 18]. Finally, the rise in the overconsumption of sugary food products, specifically sugar-sweetened beverages, has exacerbated oral disease and has contributed greatly to the lack of improvement in global oral health [19, 20].

In contrast, numerous improvements have been made in maternal and child health in recent decades. The estimated worldwide coverage of early prenatal care visits increased by 43.3%, from 40.9% in 1990 to 58.6% in 2013 [21]. According to UNICEF, global data show that 87% of pregnant women access prenatal care at least once during their pregnancy, and 59% receive four or more prenatal care visits [22]. Similarly, progress has been made in immunization coverage throughout the world since the establishment of the Expanded Programme on Immunization by the World Health Organization (WHO) in 1974. According to the WHO, despite disruption caused by the COVID-19 pandemic, 83% of infants worldwide received three doses of diphtheria-tetanus-pertussis vaccine in 2020 [23]. Altogether, these developments have improved accessibility to preventive medical care for mothers and children globally.

The rising prevalence of NCDs in LMICs, including oral disease, threatens the sustainability of Universal Health Coverage [24, 25]. Furthermore, the COVID-19 pandemic has highlighted the increasing need to maintain proper oral health and oral hygiene, such as regular dental visits, as poor oral health has been shown to exacerbate the severity of COVID-19 significantly [26]. Nevertheless, the consensus that oral health is integral to general health has not translated to widespread integration of these two health care domains. Understanding the relationship between the utilization of general preventive healthcare services and dental care, including both treatment- and prevention-oriented oral healthcare services, may illuminate opportunities to expand delivery of oral healthcare and improve overall population health. This cross-sectional study explores dental care and general preventive healthcare utilization in five LMICs (Ecuador, El Salvador, India, Nepal, and Vietnam) and identifies correlations between maternal prenatal care and child immunization access, and dental care utilization.



MATERIALS AND METHODS


Ethical Approval

This family of studies on children's oral health was developed and conducted as a collaboration among University of California Berkeley with local country Ministries of Health, academic institutions, and non-governmental non-profit organizations. All study sites and protocols were approved by the Committee for the Protection of Human Subjects, the Institutional Review Board (IRB) at the University of California, Berkeley (#2010-06-1655, #2011-04-3176, #2011-04-3178, and #2012-11-4798). Additional approval was obtained, when required, by IRB reliance from the University of California, San Francisco, local ministries of health (El Salvador, Ecuador), health research council (Nepal), university (Vietnam), and non-profit organization directors (El Salvador, Ecuador, Vietnam, Nepal, and India).



Study Design and Population

This is a cross-sectional descriptive study of a convenience sample of 3,422 low-income mothers and 4,324 children aged 6 months through 6 years who participated in a community-based program promoting child nutrition and oral health in two LMICs in Latin America (Ecuador and El Salvador) and three LMICs in Asia (India, Nepal, and Vietnam). The communities were rural (Ecuador, El Salvador, Nepal), urban (India, Nepal, Vietnam), and peri-urban (Vietnam). The local partner organizations identified study communities where they worked, and all mothers and children in the study age group were invited to participate. This paper presents data collected from 2006–2015: Ecuador from 2010–2013, El Salvador from 2006–2010 and 2014, Nepal and Vietnam from 2011–2013, and India from 2012–2015. For this analysis, we included only the first visits of mothers with the children present on that first visit. We excluded data from caregivers who were not the mothers of the children, and children outside the age range criteria to focus on the ages when primary teeth comprise the majority of a child's dentition [27].



Data Collection

In each site, trained local health workers provided mothers with a verbal explanation of the study in their native language, and obtained written/verbal informed consent for the mother's and child's participation. The consent forms and the surveys were validated through forward and back translation and pilot samples to confirm understanding of the questionnaire. Results using the questionnaires have been previously published [13, 28–31]. The survey was modified from the WHO oral health survey [32] and consisted of 49 questions: 20 questions regarding maternal background, nutrition and oral health history and habits, access to general healthcare and oral healthcare, and knowledge and beliefs about oral health and disease; and 29 questions about each child's nutrition and oral health history and habits, access to general healthcare and oral healthcare, and oral health status. In El Salvador, Ecuador, Nepal and India, trained volunteers and community health workers fluent in the local/native languages interviewed the mothers and completed both sections of the survey; and in Vietnam, the partner organization requested that the survey be completed directly by mothers since their education and literacy levels were high. Responses were recorded on paper forms before being entered into an Excel spreadsheet or immediately entered on computer tablets into a Qualtrics database.



Statistical Analysis

The entered data were cleaned and analyzed via RStudio (version 4.0.3, RStudio PBC, Boston, MA, USA) and Microsoft Excel (version 2201, Microsoft Corporation, Albuquerque, NM, USA). Missing data that could not be imputed were ignored in the final analysis. In our univariate analysis, we first calculated descriptive statistics such as averages, percentages, and ratios to identify patterns of oral healthcare utilization compared to medical care utilization among mothers and children. We then used Fisher's Exact Test, a procedure used for small sample sizes with one or more cells less than an expected value of 5, to calculate odds ratios and 95% confidence intervals to further estimate the effect size and confirm the directionality of the relationship between the utilization of any kind of dental care and preventive medical care, specifically maternal prenatal care and child immunizations. Where appropriate, we used the delta method to calculate the 95% confidence intervals for the ratios. Statistical significance was considered for p-values < 0.05.




RESULTS


Mother and Child Demographic Characteristics

A total of 3,422 mothers and 4,324 children aged 6 months through 6 years were studied. Across all five countries, the mothers had a mean age of 29 years and had 2.3 children. Overall, mothers obtained roughly 7 years of education, and half of mothers (48.8%) had 8 years of schooling or more, one-third (35.2%) had some primary school level of education, and 1 in 6 (16.0%) had no formal education. The children had a mean age of 3.7 years, and a slightly greater proportion were male (52.9%) than female (47.1%) (Table 1).


Table 1. Mother and child demographics.
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Mothers' Access/Utilization of Dental Care vs. General Healthcare

Across all five countries, nearly all mothers (95.8%) reported ever visiting the doctor (Table 2). Moreover, 9 out of 10 mothers (89.6%) had received prenatal care for at least one child present with her at the time of the interview, ranging from 79% in the India sample to 100% in the Vietnam sample. Overall, mothers reported an average of 7.8 prenatal care visits, ranging from roughly 6 in the Nepal sample to 9 in the El Salvador sample.


Table 2. Mothers' utilization of general healthcare and dental care.
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Overall, only three-quarters of mothers (76.4%) reported receiving any kind of dental care, with the lowest utilization (56.1%) occurring in the India sample. Across all five countries, mothers were 1.3 times (or 25%) more likely to have gone to a doctor for any reason than to have received any kind of dental care (95% CI: 1.23, 1.28), and 1.2 times (or 17%) more likely to have received prenatal care than to have received any kind of dental care (95% CI: 1.15, 1.20). The average time since the last dental care visit of any kind was 14.8 months, ranging from 7.8 months in the Ecuador sample to 23 months in the India and Nepal samples. Overall, dental visits that were driven by oral symptoms or were treatment-oriented were 3 times more common than those that were exclusively prevention-oriented, and the difference ranged from 2- to 3-fold in the Ecuador, El Salvador and Vietnam samples to 8-fold in the Nepal sample and 26-fold in the India sample. Overall, and in each country, dental pain was the most common symptom cited as motivating the last dental visit.

Half of mothers overall (50.3%) reported experiencing recent dental symptoms, ranging from 29% in the Nepal sample to 80% in the Vietnam sample. Dental pain was the most common symptom, reported by one-third (32.8%) of all mothers, ranging from 17% in the Nepal sample to 45% in the Ecuador sample.

Receiving prenatal care was significantly associated with the utilization of any kind of dental care services (OR = 2.62; 95% CI: 2.06, 3.32). This association was statistically significant in all countries except India (OR = 1.16; 95% CI: 0.79, 1.71) and Vietnam (for which the OR could not be calculated since 100% of mothers reported receiving prenatal care for at least one child) (Table 4).



Children's Access/Utilization of Dental Care vs. General Healthcare

Across all five countries, nearly all children (95.4%) were reported to have up-to-date immunizations (Table 3). However, less than a third of children (30.1%) had ever visited a dentist. The average age of the children who had visited the dentist was 4.3 years and these children averaged 3 dental visits. Across all countries, 70% of children had never received any kind of dental care, ranging from 34% in the Ecuador sample to 86-87% in the Nepal and India samples. Across all five countries, children were over 3 times more likely to have been up-to-date with their immunizations than to have received any kind of dental care (95% CI: 3.02, 3.32), and the difference ranged up to 7- to 8-fold in the Nepal and India samples.


Table 3. Children's utilization of general healthcare and dental care.
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Overall, of the 30.1% of children who had ever visited a dentist, over half (55%) of the visits were driven by oral symptoms or were treatment-oriented whether in conjunction with a prevention-oriented service or not, while less than half (45%) of visits consisted exclusively of prevention-oriented services such as checkups, cleanings, application of fluoride treatments, and oral hygiene education. Treatment-oriented dental visits were 1.2-times more common than those that were exclusively prevention-oriented, and the difference ranged up to 7-fold in the India sample. Overall, one-third (32.4%) of children were reported to currently complain of oral pain, ranging from 17% in the Nepal sample to 62% in the Vietnam sample. Furthermore, 1 in 4 children (23.2%) were reported to have oral pain that interfered with eating, and 1 in 6 children (16%) to have oral pain that interfered with sleeping.

Mothers consistently rated their child's oral health as inferior to their child's overall health. Collectively, a designation of “poor oral health” was nearly twice as common as that of “poor overall health,” with differences ranging to nearly 4-fold in the Nepal sample to over 7-fold in the Vietnam sample.

Being current with immunizations was significantly associated with utilization of any kind of dental care services only in Ecuador (OR = 3.29; 95% CI: 2.06, 5.30). This association was not significant overall, likely due to the low proportion of children who had ever seen a dentist (OR = 1.18; 95% CI: 0.84, 1.69) (Table 4).


Table 4. Maternal-child access to dental care associated with prenatal care and immunizations.
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DISCUSSION

This cross-sectional study of a convenience sample of mothers and children from five LMICs (Ecuador, El Salvador, India, Nepal, and Vietnam) described the disparity between maternal-child utilization of general healthcare and dental care services, and explored the relationship between access to preventive medical care and dental care. Mothers, and especially children, had greater utilization of preventive medical care services than dental care services of any kind, including both treatment- and prevention-oriented services, and mothers and children who accessed preventive medical care services had a greater likelihood of utilizing any kind of dental care services.

Mothers primarily sought dental care services for themselves and their children to treat oral pain, commonly from severely-decayed teeth. Collectively, one-third of the mothers had experienced oral pain within the last 3 months and one-third of the children were experiencing oral pain at the time of the interview. Because dental care is often utilized only when symptoms arise, treatment is frequently limited to emergency care such as dental extraction, a common practice in many LMICs [33–35]. Antibiotics are also commonly given to treat abscesses, which can contribute to the proliferation of antibiotic-resistant bacterial strains [36], and analgesics including opioids are commonly given to treat pain, which can contribute to opioid addiction and overdoses [37]. Furthermore, temporary palliative dental treatment, as opposed to definitive care, contributes to the persistence of chronic dental symptoms [38–40]. This misutilization of oral healthcare has been attributed in part to prohibitive costs of care, prompting the need to restructure the traditional model of dentistry and the delivery of oral healthcare services [15, 41, 42].

Few studies have specifically compared the utilization of prenatal care services to the utilization of dental care services. Our exploratory study estimated that mothers were 1.2 times more likely to have ever received prenatal care compared to any kind of dental care (including both treatment-oriented and exclusively prevention-oriented visits). This estimate is consistent with other studies in Sudan and the Solomon Islands which found greater odds of utilization of dental care services given participation in preventive measures such as health screenings [43, 44]. Our study also estimated that children were over 3 times more likely to be up-to-date with immunizations than to have received any kind of dental care. Previous studies by Chi et al. and Tiwari et al. showed that children who received well-child checkups were more likely to access preventive dental care, and that a greater number of well-child checkups was associated with earlier preventive dental care visits among children [45, 46].

A growing body of evidence demonstrates that increasing the accessibility and utilization of oral healthcare for pregnant women and children improves oral health outcomes for both. Studies in Saudi Arabia found that women who visited the dentist regularly had increased oral health knowledge about methods to prevent caries in children [47, 48]. A 2-year randomized controlled trial that examined the impact of an oral health promotion program among Australian Aboriginal pregnant women and their children found that children in the intervention group had a lower incidence of caries at 2 years compared to those in the control [49], and a recent meta-analysis found that children whose mothers received prenatal oral healthcare had a reduced incidence of early childhood caries up to age 4 [50].

The relationships found in our study between the utilization of preventive medical care and any kind of dental care among mothers and children advance the argument for integration of oral healthcare services within the existing primary healthcare infrastructure, particularly in LMICs. This would enable the transition of the oral healthcare model from one that is emergency-oriented and palliative to one that is truly preventive. Prevention-oriented oral healthcare services that could be delivered within the existing primary healthcare infrastructure and entail minimal training to providers include oral health education with dietary counseling, application of fluoride varnish, oral hygiene instruction, and dispensing of low-cost fluoride toothpaste and toothbrushes. Preventive services such as teeth cleanings and sealants could also be delivered within the primary healthcare infrastructure, but require more training and necessitate an expansion of the oral healthcare workforce. Treatment-oriented services may also be provided within the existing primary healthcare infrastructure. The application of silver diamine fluoride is one therapeutic service that requires few dental tools. Atraumatic restorative technique restorations require more dental equipment, but with proper training could be delivered by mid-level oral healthcare providers. More complicated cases would be referred to dentists and other oral healthcare specialists.

The concept of integration is not new. Since 2002, the WHO's Basic Package of Oral Care (BPOC) has been the framework recommended for integration within primary healthcare and includes urgent oral treatment, atraumatic restorative treatment, and affordable fluoride toothpaste [51]. Nevertheless, for some of the aforementioned reasons, there has been very little improvement in global oral health. In 2021, the WHO renewed its commitment to advancing BPOC [52], and over the past year has been developing a set of oral health strategies to address the remaining challenges. The strategies include integration of oral health as part of Universal Health Coverage agendas, promotion of oral health and prevention of oral disease from individual education to national policies, and development of an oral healthcare workforce that includes mid-level oral healthcare providers, community health workers as well as primary care physicians and nurses [53].

Our study has identified specific opportunities for integration between preventive medical care and oral healthcare, including both prevention- and treatment-oriented services. Our finding that 90% of mothers had received prenatal care with approximately 8 prenatal care visits provides ample opportunities for integration. Similarly, our finding that 95% of children were up-to-date with their immunizations, which entails multiple visits from infancy through preschool-age [54], allows abundant opportunities for integrative services. This would vastly improve oral healthcare access for the 70% of young children in our sample who had never received any kind of dental care. One such case of this integration is the Cambodia Smile program, where trained non-dental primary healthcare workers in immunization clinics provided oral health education and fluoride varnish applications. They found that children in the intervention were 6 times less likely to experience early childhood caries at the age of 2, families experienced improved oral health-related quality of life compared to the control group, and health workers and families found the intervention highly acceptable [55].

This study contributes to the literature by identifying maternal-child oral health concerns and suggesting a specific pathway to improve access to prevention- and treatment-oriented oral healthcare. While our study did not set out to compare differences among countries, the geographically diverse nature of our sample is a notable strength in bringing this global issue to light. The method of convenience sampling was both a strength as it allowed for the inclusion of geographically diverse communities and a study limitation as it can result in selection bias and restrict the generalizability of the findings. Other limitations include survey responses having been affected by recall bias, as mothers were asked about past visits, and information bias if mothers selected answers that they felt the interviewer wanted to hear. As a community-based study, there was inevitably clustering at the community level, for which this exploratory analysis did not account. Finally, given the cross-sectional study design, temporality between preventive medical care and dental care cannot be established. Further research is needed to confirm these findings and test the recommended interventions in a wide range of LMIC settings.



CONCLUSION

This study identifies opportunities for integration of oral healthcare services into the existing primary healthcare infrastructure. While prenatal care and child immunization services are widely accessible, general dental care is under-utilized, and a large proportion of mothers and young children are suffering from untreated oral disease and pain. Access to prevention- and treatment-oriented oral healthcare services could be vastly improved by integration into primary healthcare settings, particularly prenatal care and child immunizations services.
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