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Abstract
Objective: This cross-sectional study aimed to investigate the association between seeking urgent dental
care and the prevalence of root caries among patients in the United States, utilizing data from the
Nutritional Health and Examination Survey (NHANES) conducted between 2017 and 2020. Our hypothesis is
that patients who are seeking urgent dental care due to pain will have a high prevalence of root caries.

Methods: The study utilized a cross-sectional design, analyzing data from NHANES 2017-March 2020 pre-
pandemic data, a nationally representative survey. The sub-sample consisted of 6,186 participants aged 20
years and older who underwent oral health assessments, including the examination of root caries.
Information on seeking urgent dental care was obtained through self-reported data. Statistical analyses,
using SAS 9.4 (SAS Institute Inc., Cary, NC), were performed to assess the association between urgent care
seeking and root caries prevalence while controlling the potential confounding variables. Descriptive
statistics and multivariable logistic regression were used. 

Results: The study included a total of 6,186 participants. The mean age (SD) of the participants was 49.7
(17.2). Some 52% were females and 48% were males. Some 14% (849) of the samples had root caries and 28%
(1739) of the participants were seeking urgent dental care due to pain. Findings indicated a significant
association between seeking urgent dental care and the prevalence of root caries (odds ratio, OR = 2.72, 95%
confidence interval, CI = 2.32-3.18). Individuals who reported seeking urgent care had a higher prevalence of
root caries (26% vs. 9%) compared to those who did not seek urgent care. Socioeconomic factors such as
poverty and education, and other factors such as age, gender, race, marital status, and alcohol intake were
identified as potential confounders.

Conclusion: This study provides evidence of the association between seeking urgent dental care and the
prevalence of root caries among patients in the United States. The findings underscore the importance of
promoting regular dental visits, preventive measures, and early interventions to mitigate the risk of root
caries among individuals seeking urgent dental care. Addressing socio-economic barriers, improving access
to dental services, and enhancing oral health education are crucial steps toward reducing the burden of root
caries in this population. Further, longitudinal studies are recommended to establish the temporal
relationship between urgent care seeking and root caries development.

Categories: Public Health, Epidemiology/Public Health, Dentistry
Keywords: clinical dentistry, national health and nutrition examination survey (nhanes), prevalence, urgent dental
care, root caries

Introduction
Root caries often manifest as a gradually developing defect located on the root of a tooth. This occurs when
the tooth's attachment to the surrounding periodontal tissues is compromised to some extent, leading to
exposure of the affected root to the oral environment [1-2]. Root caries is any carious lesion that occurs on
the root surface of the tooth. Typically, it appears discolored, softened, and poorly defined, affecting both the
cementum and the underlying dentin [3]. Root caries lesions are most often located on exposed surfaces.
However, some studies have found that 10%-20% of lesions may occur subgingivally [4]. Ravald et al.
identified other areas at risk for root caries, including the margin of previous restorations (51%), the
cementoenamel junction (CEJ) (25%), and points where lesions merge with other dental issues (17%),
particularly in patients undergoing periodontal treatment [5]. Additionally, Katz et al. reported that root
caries lesions are commonly found in the following descending order of frequency: buccal and interproximal
surfaces of mandibular posterior teeth, interproximal surfaces of anterior maxillary teeth, lingual and
interproximal surfaces of maxillary posterior teeth, and buccal and interproximal surfaces of mandibular
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anterior teeth [6]. The diagnosis and staging of root caries are based on the location, color, texture,
cavitation, and contour of the tooth surface involved [7-15]. The diagnosis of root caries primarily relies on
conventional visual and tactile examination methods. However, concerns have been raised about the
reliability and consistency of this screening approach for root caries [16]. In order to enhance the sensitivity
and specificity of the diagnostic process for root caries, radiographs, and existing microbiological tests can
be utilized as additional tools to supplement the clinical evaluation [17]. Nonetheless, improving the
accuracy of root caries diagnosis still remains a challenge.

In recent years, seeking urgent dental care has emerged as an important consideration in dental
research [18]. Individuals who visit dental clinics for urgent dental problems often present with advanced
oral health conditions, including severe dental caries [19]. The urgency of these cases may reflect delayed or
inadequate preventive care, limited access to dental services, or other socio-economic factors [20].
Understanding the relationship between seeking urgent dental care and the prevalence of root caries could
provide valuable insights into the broader oral health landscape and help guide targeted interventions.

To shed light on this relationship, the current study aims to investigate the association between seeking
urgent dental care due to pain and the prevalence of root caries among patients in the United States. Our
hypothesis is that patients who are seeking urgent dental care due to pain will have a high prevalence of root
caries. We utilize data from the Nutritional Health and Examination Survey (NHANES) conducted between
2017 and 2020, a nationally representative survey that includes comprehensive oral health assessments. By
analyzing this rich dataset, we can assess the extent to which seeking urgent dental care is linked to root
caries prevalence while controlling for relevant confounding factors.

By elucidating the association between seeking urgent dental care and root caries, we can identify high-risk
populations and target interventions towards preventive measures, oral health education, and improving
access to regular dental care. Ultimately, our aim is to contribute to the development of effective strategies
that can reduce the burden of root caries and enhance the overall oral health of the population.

Materials And Methods
Study design and subjects
This is a cross-sectional study using the National Health and Nutrition Examination Survey dataset that was
collected during the 2017-March 2020 pre-pandemic period nationwide in the United States. This data was
available freely, as open access on the Centers for Disease Control and Prevention's website [21]. The
National Health and Nutrition Examination Survey enrolled 0-80 years. For the sub-study, adults, males,
and females, 20 years of age and above are used in the sample.

Outcome
The outcome variable was root caries. Root caries were assessed for both, males and females over the ages of
18 years. The oral health examination was carried out by licensed dentists (D.D.S./D.M.D.), serving as dental
examiners, who were authorized to practice in at least one U.S. state. To facilitate efficient data collection, a
health technician provided support by entering examiner observations directly into a computerized data
collection system. These oral health assessments were conducted in a dedicated mobile examination center
(MEC) room. The MEC was equipped with essential dental equipment, including a portable dental chair, a
light source, and compressed air, ensuring a suitable environment for comprehensive oral examinations.
The current survey continued to include a root caries assessment for participants aged 18 years and older.
Dental examiners performed a comprehensive "whole mouth" evaluation to identify any untreated root
caries and assess the presence of dental root restorations. This standardized approach allowed for a
thorough examination of the participants' oral health status, specifically focusing on root caries and related
dental treatments. Only the teeth that had recession were examined for root caries. Each quadrant with
recession was dried with air and examined with a surface-reflecting mirror and a No. 23 explorer. All
participants with root caries were coded as “1” if they were diagnosed with it and as “0” if they did not have
root caries. All participants with missing data with regard to the outcome were excluded.

Exposure
The exposure variables were “seeking urgent dental care.” This was a question in the survey which asked all
the participants “What was the main reason for your last dental visit?” We categorized the answers to this
question into “seeking urgent dental care” if the participants stated that something was wrong, bothering
them or hurting them due to which they went to see a dentist. The participants were coded as “1” if they
went to see the dentist due to pain and coded as “0” otherwise. All participants with missing data were
excluded from the final sample.

Confounders
Confounders were identified a priori by consulting relevant literature [22-23]. We used diagrams to think
about the causal process underlying our hypothesis. We used Daggity software (Tumor Immunology Lab and
Institute for Computing and Information Sciences, Radboud University, Nijmegen, Netherlands) to help us
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identify variables that should not be included as confounders (decedents of the exposure [mediators] or
descendants of the outcome or colliders). Through this process, we identified at last one minimal
adjustment set required to control for confounding and worked to ensure that a minimal set was in the
analyses. 

To control for confounding in the association between exposure and outcome, the variables age, gender,
race/ethnicity, smoking, drinking alcohol, education, socioeconomic status, and marital status were used
and adjusted for, which furthermore indicates our minimal adjustment set.

Older individuals are more likely to experience root caries due to factors like gum recession, decreased saliva
production, and longer exposure to risk factors. At the same time, older individuals may have a higher
tendency to seek urgent dental care due to various age-related factors. Thus, age can confound the
association between root caries and seeking urgent dental care [24]. There might be differences in oral
health behaviors and attitudes between genders. For example, women may have better oral hygiene
practices compared to men. Additionally, hormonal factors and societal norms can influence dental care-
seeking behavior. Therefore, gender can be a confounding variable in the association between root caries
and seeking urgent dental care [25]. Oral health disparities exist among different racial and ethnic groups,
often influenced by socioeconomic factors, access to care, cultural practices, and genetic factors. These
disparities can affect both the prevalence of root caries and the likelihood of seeking urgent dental care,
making race a potential confounder in the association [26]. Socioeconomic factors, such as income, and
education can influence both the development of root caries and the ability to access dental care. Individuals
with lower socio-economic status (SES) may have limited resources, inadequate insurance coverage, and
barriers to seeking timely dental care, while higher SES individuals may have better access and resources.
Thus, SES acts as a confounding variable in the relationship between root caries and seeking urgent dental
care [27]. Smoking is a known risk factor for poor oral health, including root caries. Smokers are more likely
to have compromised immune systems, reduced saliva flow, and increased plaque accumulation,
contributing to the development of root caries. Additionally, smoking may affect oral health-seeking
behavior, as smokers may have a higher threshold for seeking dental care. Therefore, smoking can confound
the association between root caries and seeking urgent dental care [28]. Excessive alcohol consumption can
negatively impact oral health, including an increased risk of root caries. Alcohol abuse can lead to
dehydration, poor oral hygiene, and impaired healing processes. Moreover, alcohol misuse may affect an
individual's priorities and willingness to seek dental care promptly. Hence, alcohol use can act as a
confounder in the relationship between root caries and seeking urgent dental care [29]. Marital status can
influence oral health in various ways. For instance, married individuals may have better social support,
leading to improved oral health behaviors. They might also have more financial resources or access to dental
insurance through a spouse's plan. These factors can affect both the occurrence of root caries and the
likelihood of seeking urgent dental care, making marital status a confounding variable [30]. Education level
can influence oral health knowledge, awareness, and behaviors. Individuals with higher education may be
more knowledgeable about preventive measures, have better oral hygiene practices, and seek dental care
more frequently. On the other hand, lower education levels might lead to limited oral health literacy and
delayed care-seeking. Hence, education can confound the association between root caries and seeking
urgent dental care [31].

Analytic sample and missing data
Among the 15,560 participants who contributed to the data, 6,328 participants were excluded for not having
any data related to our research. Further exclusions were made as follows: 171 without an exposure
measurement and 1,633 without an outcome measurement and 2,659 who did not have full covariate data.
The total missing data from the subset is 3,046 participants (33% of the subset). Following the complete-case
analysis approach, the final analytic sample was 6,186 participants (40% of the original sample). Sample
characteristics for included vs. excluded are shown in the table in the Appendix. On average, the excluded
sample was similar to those who were included in most characteristics.

 Statistical method
The statistical package used for the analysis was SAS 9.4 (SAS Institute Inc., Cary, NC). Unadjusted
descriptive statistics (percentages and means) examined participants' characteristics relative to the
exposure (seeking urgent dental care) and outcome (root caries). Multivariable adjusted logistic regression
was used to model the relative odds of having root caries. Confounders were selected a priori based on our
literature review and directed acyclic graphs (see Methods section). Model 1 was the unadjusted model.
Model 2 adjusted for age and gender. Model 3 added race and education to age and gender, and Model 4
added socioeconomic status, alcohol, and marital status. A p-value of 0.05 and 95% CI was used to test for
statistically significant associations.

Results
Descriptive results
Demographics and other characteristics of the participants are reported in Table 1. The total number of
participants who were included in the analysis was 6,186. Among these 52% (N=3194) were females and 48%
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(N=2992) were males. The mean age of the participants was 49.7 years. Some 28% (N=1739) of participants
sought urgent dental care due to pain and 14% (N=849) had root caries. The majority of the participants
(37%) were Non-Hispanic White and 26% were Non-Hispanic Black. Some 61% of participants had a greater
than high school education, 23% had a high school education, and 15% had less than a high school
education. Some 18% of participants were poor [had a poverty income ratio (PIR) less than 1], 26% were near
poor, and 57% were not poor. Some 59% of participants were married, 21% were divorced, and 20% had
never married. Some 92% of participants had alcohol at least once in their life and 8% had never had
alcohol. 

Characteristics N %

Mean age (SD) 49.7 (17.2) -

Gender -

Male 2992 48%

Female 3194 52%

Race/Ethnicity -

Multi-race 308 5%

White 2275 37%

Black 1599 26%

Mexican 700 11%

Other 606 10%

Asian 698 11%

Education -

Less than High School 943 15%

High School 1446 23%

Greater than High School 3794 61%

Marital Status -

Married 3653 59%

Divorced 1312 21%

Never Married 1219 20%

Poverty -

Poor 1084 18%

Near poor 1602 26%

Not poor 3500 57%

Alcohol -

Has had at least one drink 5675 92%

Never drank 511 8%

TABLE 1: Descriptive characteristics of total participants (N=6,186).
N, number of participants; SD, standard deviation

There were 849 (14%) participants who had root caries and 5337 (86%) did not have root caries. There were
1739 (28%) participants who sought urgent dental care and 4447 (72%) were not seeking urgent dental care.
These results are shown in Table 2.
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 Yes (%) No (%) Total (%)

Root caries 849 (14%) 5337 (86%)
6186 (100%)

Seeking urgent dental care 1739 (28%) 4447 (72%)

TABLE 2: Distribution of participants who sought urgent dental care and root caries.

Among those who had root caries, 54% (N=457) were seeking urgent dental care due to pain. The mean age of
these participants was 54.1 years; 56% (N=474) were males and 44% (N=375) were females. Some 36% of
participants were Non-Hispanic Whites and 37% were Non-Hispanic Blacks. Among participants who had
root caries, 46% had a greater than high school education, 30% had a high school education, and 23% had
less than a high school education. Some 30% of participants had a PIR of less than 1, 38% were near poor,
and 32% were not poor. Some 48% of the participants who had root caries were married, 31% were divorced,
and 20% were never married. Some 92% of participants with root caries had alcohol at least once. Among
those participants who were seeking urgent dental care (N=1739), 26% had root caries and 74% did not have
root caries. The mean age of these participants who were seeking urgent dental care was 51.1 years. Some
52% of these participants were males and 48% were females. Some 35% of these participants were Non-
Hispanic Whites and 32% were Non-Hispanic Blacks. Among participants who were seeking urgent dental
care, 46% had a greater than high school education, 31% had a high school education, and 22% had less than
a high school education. Some 39% of these participants were not poor, 34% were near poor, and 27% were
poor. Some 55% of the participants were married, 25% were divorced, and 20% were never married. Among
participants who were seeking urgent dental care, 92% have had alcohol at least once in their life. These
results are shown in Table 3.
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Characteristics (N=6,186)  Root caries (N, Column %) Seeking urgent dental care (N, Column %)

 Yes (N=849, 14%) No (N=5337, 86%) Yes (N=1739, 28%) No (N=4447, 72%)

Mean Age (SD) 54 (15.8) 49 (17.4) 51.1 (16.3) 49.1 (17.6)

Gender -

Male 474 (56%) 2518 (47%) 905 (52%) 2087 (47%)

Female 375 (44%) 2819 (53%) 834 (48%) 2360 (53%)

Race/Ethnicity -

Multi-race 53 (6%) 255 (5%) 92 (5%) 216 (5%)

White 309 (36%) 1966 (37%) 608 (35%) 1667 (37%)

Black 317 (37%) 1282 (24%) 565 (32%) 1034 (23%)

Mexican 71 (8%) 629 (12%) 204 (12%) 496 (11%)

Other 47 (6%) 559 (10%) 158 (9%) 448 (10%)

Asian 52 (6%) 646 (12%) 112 (6%) 586 (13%)

Education -

Less than High School 197 (23%) 746 (14%) 389 (22%) 554 (13%)

High School 258 (30%) 1188 (22%) 545 (31%) 901 (20%)

Greater than High School 393 (46%) 3401 (64%) 805 (46%) 2989 (67%)

Marital Status -

Married 411 (48%) 3242 (60%) 950 (55%) 2703 (60%)

Divorced 265 (32%) 1047 (20%) 437 (25%) 875 (20%)

Never married 173 (20%) 1046 (20%) 352 (20%) 867 (20%)

Poverty -

Poor 251 (30%) 833 (16%) 470 (27%) 614 (14%)

Near poor 323 (38%) 1279 (24%) 591 (34%) 1011 (23%)

Not poor 275 (32%) 3225 (60%) 678 (39%) 2822 (63%)

Alcohol -

Has had at least one drink 69 (8%) 442 (8%) 133 (8%) 378 (8%)

Never drank 780 (92%) 4895 (92%) 1606 (92%) 4069 (92%)

TABLE 3: Distribution of sample characteristics for total participants (N=6186), stratified by root
caries and seeking urgent dental care.
N, number of participants; SD, standard deviation

Primary adjusted analysis
Table 4 displays the progressive adjustment for the covariates in each of the three models. Results of the
final model indicate a positive association between seeking urgent dental care and root caries. That is, after
controlling for all confounders such as age, gender, race, education, marital status, poverty, and alcohol, the
odds of having root caries are 2.72 times the odds in people seeking urgent dental care due to pain compared
to people not seeking urgent dental care (OR = 2.72, 95% CI = 2.32-3.18). A strong positive association was
found between root caries and seeking urgent dental care alone (OR = 3.69, 95% CI = 3.18-4.28). After
adjusting for age and gender, root caries and seeking urgent dental care had a somewhat weaker association
(OR = 3.59, 95% CI = 3.09-4.18) and after adjusting for age gender, race, and education, root caries and
seeking urgent dental care had a weaker association (OR = 3.09, 95% CI = 2.65-3.61).
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                                                                                                                                                                                      Root caries = yes

-       95% CI  

- OR Low High p-Value

Model 1: Unadjusted Model 3.69 3.18 4.28 <0.0001*

Model 2: Adjusted for Age and Gender 3.59 3.09 4.18 <0.0001*  

Model 3: Adjusted for Age, Gender, Race, and Education 3.09 2.65 3.61 <0.0001*

Model 4: Adjusted for Age, Gender, Race, Education, Socioeconomic status, Marital Status, and Alcohol 2.68 2.29 3.14 <0.0001*

TABLE 4: Adjusted OR and 95% CI of the association between root caries and seeking urgent
dental care.
*Statistically significant result (p-value < 0.05)

OR, odds ratio; CI, confidence interval 

Discussion
The present study aimed to investigate the association between seeking urgent dental care and the
prevalence of root caries among patients in the United States. By analyzing data from the National Health
and Examination Survey (NHANES) conducted between 2017 and 2020, we sought to identify potential links
between urgent dental care utilization and the occurrence of root caries while considering relevant
confounding factors. Our findings revealed a significant association between seeking urgent dental care and
the prevalence of root caries (p < 0.0001). Patients who reported seeking urgent dental care exhibited a
higher prevalence of root caries compared to those who did not seek urgent care. This suggests that
individuals who seek urgent dental care may be at a greater risk of developing root caries, indicating a need
for targeted preventive interventions and improved access to regular dental services. Furthermore, the odds
of root caries in males who were seeking urgent dental care were 26% higher than in females. This was a
statistically significant association (p < 0.0001). A study by Su et al. confirmed that males were more likely to
visit the dentist seeking urgent care due to pain and hence have more advanced dental decay including root
caries [32].

A study conducted by Du et al. examined the oral health status of individuals seeking urgent dental care in
the United States [33]. The researchers found that patients presenting with urgent dental conditions had a
higher prevalence of untreated root caries compared to individuals seeking routine dental care. This aligns
with our findings, suggesting that delayed or inadequate dental care among those seeking urgent treatment
may contribute to the higher incidence of root caries.

Another study by Mamai-Homata et al. explored the association between risk indicators and the occurrence
of root caries among older adults [34]. The results indicated that individuals who primarily sought dental
care for urgent needs had a significantly higher risk of developing root caries. These findings corroborate our
study's findings and emphasize the importance of regular dental visits in preventing root caries.

In a population-based study conducted by Hariyani et al., the researchers investigated the impact of
socioeconomic factors on dental care utilization and oral health outcomes [35]. The study found that
individuals from lower socio-economic backgrounds were more likely to seek urgent dental care due to
financial constraints and limited access to routine dental services. This aligns with our discussion of the
potential role of socio-economic factors and limited access to dental care in the association between urgent
care seeking and root caries prevalence.

Furthermore, a systematic review by Hayes et al. examined the risk indicators associated with root
caries [26]. The review highlighted the importance of oral health education, regular dental visits, and early
interventions to prevent root caries. Implementing targeted oral health education programs and improving
access to preventive dental care aligns with the recommendations proposed in our Discussion section.

Moreover, in our study, the participants who reported having an education greater than high school had a
decrease in the odds of root caries by 45% compared to participants who had less than a high school
education. A study done by Islas-Granillo et al. found that people who had higher education were more likely
to utilize dental care services and hence, had fewer oral health problems, including root caries [36].

A study by Sen et al. found that individuals who reported seeking urgent dental care had a higher likelihood
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of having untreated root caries compared to those who sought regular dental care [37]. This observation
supports the notion that delayed or inadequate dental care can contribute to the occurrence of root caries.
Furthermore, Sen et al. emphasized the importance of early preventive interventions and regular dental
visits to prevent the progression of dental caries and reduce the burden of root caries among high-risk
populations.

The strengths of this study are that the study utilized data from the Nutritional Health and Examination
Survey (NHANES), which is a nationally representative survey. This ensures that the findings can be
generalized to the larger population in the United States. The NHANES survey includes comprehensive oral
health assessments conducted by licensed dentists, ensuring standardized and reliable measurements of
root caries prevalence. The use of trained dental examiners enhances the validity and accuracy of the
collected data. The study analyzed data from the NHANES survey conducted between 2017 and 2020. The
extended duration allows for a more robust examination of the association between seeking urgent dental
care and the prevalence of root caries, potentially capturing variations over time. The study accounted for
relevant confounding variables such as age, gender, SES, race, education, marital status, and alcohol. By
controlling for these factors, the study aimed to isolate the specific association between seeking urgent
dental care and root caries prevalence. The study's findings have direct implications for oral health
professionals and policymakers. By identifying the association between urgent care seeking and root caries
prevalence, the study highlights the need for preventive strategies, oral health education, and improved
access to regular dental care, potentially leading to improved oral health outcomes for patients.

It is important to acknowledge the limitations of our study. The cross-sectional nature of the NHANES data
limits our ability to establish causality or determine the temporal relationship between urgent dental care
seeking and root caries development. Longitudinal studies with a prospective design would provide stronger
evidence for understanding the impact of urgent dental care utilization on root caries prevalence.
Furthermore, sampling bias was an issue in our study since only 30% of our sample was 40 years of age or
below. The over-40 age group has a higher prevalence of root caries than the under-40 group. The issue led
to an increased number of observations with the outcome but did not have an effect on the relationship
between it and the exposure, leading to the conclusion that it was sampling bias, as it was only related to the
outcome. Furthermore, residual confounding might have been present. Sugar intake might have confounded
the relationship between seeking urgent dental care and root caries. Since sugar intake has a positive
association with root caries and urgent dental care, the measure of association would be biased away from
the null. Furthermore, some participants might have had non-odontogenic orofacial pain, due to which they
would have needed urgent dental care. This might have added a non-differential misclassification error of
the exposure (seeking urgent dental care due to pain) hence, biasing the association towards the null. The
study relied on self-reported data for variables such as seeking urgent dental care. Self-reporting is subject
to recall bias and may be influenced by social desirability bias, potentially impacting the accuracy of the
reported information. Objective measures of dental care utilization would enhance the reliability of the
findings.

Conclusions
The present study investigated the association between seeking urgent dental care and the prevalence of
root caries among patients in the United States using data from the NHANES survey conducted between 2017
and 2020. The results of our analysis revealed a significant association between root caries and the
likelihood of seeking urgent dental care, even after controlling for confounders. Our study's findings suggest
that individuals with root caries are more likely to seek urgent dental care compared to those without this
condition. This association highlights the importance of prompt dental care-seeking behavior in individuals
affected by root caries, as it may be indicative of their recognition of the severity and urgency of the
condition. By identifying this significant relationship, our study contributes to the existing body of
knowledge regarding the impact of root caries on healthcare-seeking behaviors. These findings may have
important implications for oral health professionals, policymakers, and public health organizations in terms
of developing targeted interventions and strategies aimed at promoting early detection and timely
management of root caries. Further research is warranted to investigate the underlying mechanisms and
factors driving the association between root caries and urgent dental care-seeking behavior.

Appendices

2023 Mobin et al. Cureus 15(7): e41797. DOI 10.7759/cureus.41797 8 of 11

javascript:void(0)


      Characteristic Total with missing (%) Included (%) Excluded (%)

Root Caries

No 6520 (71%) 5337 (86%) 1183 (84%)

Yes 1079 (12%) 849 (14%) 230 (16%)

Missing 1633 (18%)  1633

Seeking Urgent Dental Care

No 6398 (69%) 4447 (72%) 1951 (68%)

Yes 2663 (29%) 1739 (28%) 924 (32%)

Missing 171 (2%)  171

Age Mean (SD) 51.1 (17.7) 49.7 (17.2) 54.1 (18.2)

Gender

Male 4479 (49%) 2992 (48%) 1487 (49%)

Female 4753 (51%) 3194 (52%) 1559 (51%)

Missing 0 (0%)  0

Race/Ethnicity

Multi-race 439 (5%) 308 (5%) 131 (4%)

White 3217 (35%) 2275 (37%) 942 (31%)

Black 2459 (27%) 1599 (26%) 860 (28%)

Mexican 1057 (11%) 700 (11%) 357 (12%)

Other 940 (10%) 606 (10%) 334 (11%)

Asian 1120 (12%) 698 (11%) 422 (14%)

Missing 0 (0%)  0

Marital Status

Married 5279 (57%) 3653 (59%) 1626 (54%)

Divorced 2148 (23%) 1312 (21%) 836 (28%)

Never married 1795 (19%) 1219 (20%) 576 (19%)

Missing 0 (0%)  0

Education

Less than High School 1760 (19%) 943 (15%) 817 (27%)

High School 2225 (24%) 1446 (23%) 779 (26%)

Greater than High School 5232 (57%) 3794 (61%) 1438 (47%)

Missing 0 (0%)  0

Poverty

Poor 1496 (16%) 1084 (18%) 412 (25%)

Near poor 2114 (23%) 1602 (26%) 512 (31%)

Not poor 4218 (46%) 3500 (57%) 718 (44%)

Missing 1404 (15%)  1404

Alcohol

Never drank 742 (8%) 511 (8%) 231 (13%)

Drank at least once 7235 (78%) 5675 (92%) 1560 (87%)

Missing 1255 (14%)  1255

TABLE 5: Sample characteristics for total and included vs. excluded participants, showing
patterns in missingness.
SD, standard deviation

Additional Information

2023 Mobin et al. Cureus 15(7): e41797. DOI 10.7759/cureus.41797 9 of 11



Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. N/A issued approval N/A.
The data used for this paper was publicly available and de-identified and therefore IRB approval is not
required. Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Sumney DL, Jordan HV, Englander HR: The prevalence of root surface caries in selected populations . J

Periodontol. 1973, 44:500-504. 10.1902/jop.1973.44.8.500
2. Hazen SP, Chilton NW, Mumma RD Jr: The problem of root caries. I. Literature review and clinical

description. J Am Dent Assoc. 1973, 86:137-144. 10.14219/jada.archive.1973.0037
3. Banting DW, Ellen RP, Fillery ED: Prevalence of root surface caries among institutionalized older persons.

Commun Dent Oral Epidemiol. 1980, 8:84-88. 10.1111/j.1600-0528.1980.tb01262.x
4. Stamm JW, Banting DW, Imrey PB: Adult root caries survey of two similar communities with contrasting

natural water fluoride levels. J Am Dent Assoc. 1990, 120:143-149. 10.14219/jada.archive.1990.0031
5. Ravald N, Hamp SE, Birkhed D: Long-term evaluation of root surface caries in periodontally treated

patients. J Clin Periodontol. 1986, 13:758-767. 10.1111/j.1600-051x.1986.tb00879.x
6. Katz RV, Hazen SP, Chilton NW, et al.: Prevalence and intraoral distribution of root caries in an adult

population. Caries Res. 1982, 16:265-271. 10.1159/000260607
7. Katz RV: Assessing root caries in populations: the evolution of the root caries index . J Public Health Dent.

1980, 40:7-16. 10.1111/j.1752-7325.1980.tb01844.x
8. Beck JD, Hunt RJ, Hand JS, et al.: Prevalence of root and coronal caries in a noninstitutionalized older

population. J Am Dent Assoc. 1985, 111:964-967. 10.14219/jada.archive.1985.0242
9. Nyvad B, Fejerskov O: Root surface caries: clinical, histopathological and microbiological features and

clinical implications. Int Dent J. 1982, 32:311-326.
10. Schaeken MJ, Keltjens HM, Van Der Hoeven JS: Effects of fluoride and chlorhexidine on the microflora of

dental root surfaces and progression of root-surface caries. J Dent Res. 1991, 70:150-153.
10.1177/00220345910700021101

11. Hix JO, O'Leary TJ: The relationship between cemental caries, oral hygiene status and fermentable
carbohydrate intake. J Periodontol. 1976, 47:398-404. 10.1902/jop.1976.47.7.398

12. DePaola PF, Soparkar PM, Kent RL Jr: Methodological issues relative to the quantification of root surface
caries. Gerodontology. 1989, 8:3-8. 10.1111/j.1741-2358.1989.tb00395.x

13. Lawrence HP, Hunt RJ, Beck JD, et al.: Five-year incidence rates and intraoral distribution of root caries
among community-dwelling older adults. Caries Res. 1996, 30:169-179. 10.1159/000262156

14. Ekstrand K, Martignon S, Holm-Pedersen P: Development and evaluation of two root caries controlling
programmes for home-based frail people older than 75 years. Gerodontology. 2008, 25:67-75.
10.1111/j.1741-2358.2007.00200.x

15. Hellyer PH, Beighton D, Heath MR, et al.: Root caries in older people attending a general dental practice in
East Sussex. Br Dent J. 1990, 169:201-206. 10.1038/sj.bdj.4807326

16. Rosén B, Birkhed D, Nilsson K, et al.: Reproducibility of clinical caries diagnoses on coronal and root
surfaces. Caries Res. 1996, 30:1-7. 10.1159/000262129

17. Banting DW : The diagnosis of root caries. J Dent Educ. 2001, 65:991-996. 10.1002/j.0022-
0337.2001.65.10.tb03475.x

18. Eggmann F, Haschemi AA, Doukoudis D, et al.: Impact of the COVID-19 pandemic on urgent dental care
delivery in a Swiss university center for dental medicine. Clin Oral Investig. 2021, 25:5711-5721.
10.1007/s00784-021-03872-1

19. Luzzi L, Jones K, Spencer AJ, et al.: Association of urgent dental care with subjective oral health indicators
and psychosocial impact. Commun Dental Health. 2009, 26:77-83. 10.1922/CDH_2253Spencer07

20. Meisha DE, Alsolami AM, Alharbi GM: Social determinants of seeking emergency and routine dental care in
Saudi Arabia during the COVID-19 pandemic. BMC Oral Health. 2021, 21:212. 10.1186/s12903-021-01577-1

21. 2017-March 2020 Pre-Pandemic Demographics Data - Continuous NHANES . (2020). Accessed: July 8, 2023:
https://wwwn.cdc.gov/nchs/nhanes/Search/DataPage.aspx?Component=Examination&Cycle=2017-2020.

22. Vehkalahti MM, Vrbic VL, Peric LM, et al.: Oral hygiene and root caries occurrence in Slovenian adults . Int
Dent J. 1997, 47:26-31. 10.1111/j.1875-595x.1997.tb00674.x

23. Kim JK, Baker LA, Davarian S, et al.: Oral health problems and mortality . J Dent Sci. 2013, 8:115-120.
10.1016/j.jds.2012.12.011

24. Su S, Lipsky MS, Licari FW, et al.: Comparing oral health behaviours of men and women in the United States .
J Dent. 2022, 122:104157. 10.1016/j.jdent.2022.104157

25. Archer HR, Li NH, Kennedy E, et al.: Associations between utilization of dental care and oral health
outcomes in the U.S using the National Health and Nutrition Examination Survey (2017-2020). Res Square.
2023, 10.21203/rs.3.rs-2938509/v1

26. Hayes M, Da Mata C, Cole M, et al.: Risk indicators associated with root caries in independently living older
adults. J Dentistry. 2016, 51:8-14. 10.1016/j.jdent.2016.05.006

27. Molarius A, Engström S, Flink H, et al.: Socioeconomic differences in self-rated oral health and dental care
utilisation after the dental care reform in 2008 in Sweden. BMC Oral Health. 2014, 14:134. 10.1186/1472-
6831-14-134

28. Ritter AV, Shugars DA, Bader JD: Root caries risk indicators: a systematic review of risk models . Commun

2023 Mobin et al. Cureus 15(7): e41797. DOI 10.7759/cureus.41797 10 of 11

https://dx.doi.org/10.1902/jop.1973.44.8.500
https://dx.doi.org/10.1902/jop.1973.44.8.500
https://dx.doi.org/10.14219/jada.archive.1973.0037
https://dx.doi.org/10.14219/jada.archive.1973.0037
https://dx.doi.org/10.1111/j.1600-0528.1980.tb01262.x
https://dx.doi.org/10.1111/j.1600-0528.1980.tb01262.x
https://dx.doi.org/10.14219/jada.archive.1990.0031
https://dx.doi.org/10.14219/jada.archive.1990.0031
https://dx.doi.org/10.1111/j.1600-051x.1986.tb00879.x
https://dx.doi.org/10.1111/j.1600-051x.1986.tb00879.x
https://dx.doi.org/10.1159/000260607
https://dx.doi.org/10.1159/000260607
https://dx.doi.org/10.1111/j.1752-7325.1980.tb01844.x
https://dx.doi.org/10.1111/j.1752-7325.1980.tb01844.x
https://dx.doi.org/10.14219/jada.archive.1985.0242
https://dx.doi.org/10.14219/jada.archive.1985.0242
https://pubmed.ncbi.nlm.nih.gov/6761270/
https://dx.doi.org/10.1177/00220345910700021101
https://dx.doi.org/10.1177/00220345910700021101
https://dx.doi.org/10.1902/jop.1976.47.7.398
https://dx.doi.org/10.1902/jop.1976.47.7.398
https://dx.doi.org/10.1111/j.1741-2358.1989.tb00395.x
https://dx.doi.org/10.1111/j.1741-2358.1989.tb00395.x
https://dx.doi.org/10.1159/000262156
https://dx.doi.org/10.1159/000262156
https://dx.doi.org/10.1111/j.1741-2358.2007.00200.x
https://dx.doi.org/10.1111/j.1741-2358.2007.00200.x
https://dx.doi.org/10.1038/sj.bdj.4807326
https://dx.doi.org/10.1038/sj.bdj.4807326
https://dx.doi.org/10.1159/000262129
https://dx.doi.org/10.1159/000262129
https://dx.doi.org/10.1002/j.0022-0337.2001.65.10.tb03475.x
https://dx.doi.org/10.1002/j.0022-0337.2001.65.10.tb03475.x
https://dx.doi.org/10.1007/s00784-021-03872-1
https://dx.doi.org/10.1007/s00784-021-03872-1
https://dx.doi.org/10.1922/CDH_2253Spencer07
https://dx.doi.org/10.1922/CDH_2253Spencer07
https://dx.doi.org/10.1186/s12903-021-01577-1
https://dx.doi.org/10.1186/s12903-021-01577-1
https://wwwn.cdc.gov/nchs/nhanes/Search/DataPage.aspx?Component=Examination&Cycle=2017-2020
https://wwwn.cdc.gov/nchs/nhanes/Search/DataPage.aspx?Component=Examination&Cycle=2017-2020
https://dx.doi.org/10.1111/j.1875-595x.1997.tb00674.x
https://dx.doi.org/10.1111/j.1875-595x.1997.tb00674.x
https://dx.doi.org/10.1016/j.jds.2012.12.011
https://dx.doi.org/10.1016/j.jds.2012.12.011
https://dx.doi.org/10.1016/j.jdent.2022.104157
https://dx.doi.org/10.1016/j.jdent.2022.104157
https://dx.doi.org/10.21203/rs.3.rs-2938509/v1
https://dx.doi.org/10.21203/rs.3.rs-2938509/v1
https://dx.doi.org/10.1016/j.jdent.2016.05.006
https://dx.doi.org/10.1016/j.jdent.2016.05.006
https://dx.doi.org/10.1186/1472-6831-14-134
https://dx.doi.org/10.1186/1472-6831-14-134
https://dx.doi.org/10.1111/j.1600-0528.2010.00551.x


Dent Oral Epidemiol. 2010, 38:383-397. 10.1111/j.1600-0528.2010.00551.x
29. Rezaei S, Woldemichael A, Zandian H, et al.: Dental health-care service utilisation and its determinants in

West Iran: a cross-sectional study. Int Dent J. 2018, 68:176-182. 10.1111/idj.12346
30. Vehkalahti MM, Paunio IK: Occurrence of root caries in relation to dental health behavior . J Dent Res. 1988,

67:911-914. 10.1177/00220345880670060401
31. Ringelberg ML, Gilbert GH, Antonson DE, et al.: Root caries and root defects in urban and rural adults: the

Florida Dental Care Study. J Am Dent Assoc. 1996, 127:885-891. 10.14219/jada.archive.1996.0388
32. Batista MJ, Rando-Meirelles MP, Sousa ML: Prevalence of root caries among adults and the elderly in

southeast Brazil. Rev Panam Salud Publica. 2014, 25:23-29.
33. Du M, Jiang H, Tai B, et al.: Root caries patterns and risk factors of middle-aged and elderly people in China .

Commun Dent Oral Epidemiol. 2009, 37:260-266. 10.1111/j.1600-0528.2009.00461.x
34. Mamai-Homata E, Topitsoglou V, Oulis C, et al.: Risk indicators of coronal and root caries in Greek middle

aged adults and senior citizens. BMC Public Health. 2012, 12:484. 10.1186/1471-2458-12-484
35. Hariyani N, Spencer AJ, Luzzi L, et al.: Root caries experience among Australian adults. Gerodontology.

2017, 34:365-376. 10.1111/ger.12275
36. Islas-Granillo H, Borges-Yañez SA, Medina-Solís CE, et al.: Socioeconomic, sociodemographic, and clinical

variables associated with root caries in a group of persons age 60 years and older in Mexico. Geriatr Gerontol
Int. 2012, 12:271-276. 10.1111/j.1447-0594.2011.00764.x

37. Sen S, Kumar S, Chakraborty R, et al.: Prevalence and risk factors of root caries in the geriatric population in
the rural sector. J Family Med Prim Care. 2020, 9:771-776. 10.4103/jfmpc.jfmpc_1053_19

2023 Mobin et al. Cureus 15(7): e41797. DOI 10.7759/cureus.41797 11 of 11

https://dx.doi.org/10.1111/j.1600-0528.2010.00551.x
https://dx.doi.org/10.1111/idj.12346
https://dx.doi.org/10.1111/idj.12346
https://dx.doi.org/10.1177/00220345880670060401
https://dx.doi.org/10.1177/00220345880670060401
https://dx.doi.org/10.14219/jada.archive.1996.0388
https://dx.doi.org/10.14219/jada.archive.1996.0388
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S1020-49892014000100004 https://iris.paho.org/handle/10665.2/8565
https://dx.doi.org/10.1111/j.1600-0528.2009.00461.x
https://dx.doi.org/10.1111/j.1600-0528.2009.00461.x
https://dx.doi.org/10.1186/1471-2458-12-484
https://dx.doi.org/10.1186/1471-2458-12-484
https://dx.doi.org/10.1111/ger.12275
https://dx.doi.org/10.1111/ger.12275
https://dx.doi.org/10.1111/j.1447-0594.2011.00764.x
https://dx.doi.org/10.1111/j.1447-0594.2011.00764.x
https://dx.doi.org/10.4103/jfmpc.jfmpc_1053_19
https://dx.doi.org/10.4103/jfmpc.jfmpc_1053_19

	The Association Between Seeking Urgent Dental Care and the Prevalence of Root Caries Among Patients in the United States, National Health And Nutrition Examination Survey 2017-2020: A Cross-Sectional Study
	Abstract
	Introduction
	Materials And Methods
	Study design and subjects
	Outcome
	Exposure
	Confounders
	Analytic sample and missing data
	Statistical method

	Results
	Descriptive results
	TABLE 1: Descriptive characteristics of total participants (N=6,186).
	TABLE 2: Distribution of participants who sought urgent dental care and root caries.
	TABLE 3: Distribution of sample characteristics for total participants (N=6186), stratified by root caries and seeking urgent dental care.

	Primary adjusted analysis
	TABLE 4: Adjusted OR and 95% CI of the association between root caries and seeking urgent dental care.


	Discussion
	Conclusions
	Appendices
	TABLE 5: Sample characteristics for total and included vs. excluded participants, showing patterns in missingness.

	Additional Information
	Disclosures

	References


