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Abstract

Objective: To examine the relationship between health literacy (HL) and parental oral health 

knowledge, beliefs, behavior, and self-reported oral health status (OHS) among parents of 

American Indian (AI) children.

Methods: This analysis used baseline data from a randomized controlled trial that tested an oral 

health intervention with parents of AI newborns. Participants were recruited in parent-child dyads 

(N=579). Parents completed items assessing sociodemographic characteristics, HL, and parental 

oral health knowledge, beliefs, behavior, and self-reported OHS. We examined the correlation of 

HL with each oral health construct, controlling for parent age and income.

Results: On average, parents felt quite confident in their HL skills, performed well on questions 

assessing parental oral health knowledge, and endorsed beliefs likely to encourage positive 

parental oral health behaviors (e.g., confidence that one can successfully engage in such 

behaviors). Parents with more limited HL had significantly less knowledge, perceived cavities to 
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be less severe, perceived more barriers and fewer benefits to recommended oral health behaviors, 

were less confident they could engage in these behaviors, and were more likely to believe their 

children’s oral health was under the control of the dentist or a matter of chance (Ps<0.001). 

Limited HL was not associated with behavior (P>0.05) but was linked to worse self-reported OHS 

(P=0.040).

Conclusions: HL was associated with parental oral health knowledge, beliefs, and self-reported 

OHS. Oral health education interventions targeting AI families should facilitate development of 

knowledge and positive oral health beliefs among parents with more limited HL skills.
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Introduction

Early Childhood Caries (ECC) is dental decay in children <72 months of age [1]. It is the 

most common chronic disease among children in the USA [2]. American Indian and Alaska 

Native (AI/AN) children develop ECC at a higher rate than other children [3–7]. Seventy-

one percent of AI/AN children age 3–5 have ECC, a rate nearly three times that of 3–5 year 

old non-Hispanic White children nationally [7]. Compared to their counterparts in the 

general population, Native children also have decay that is more severe and more likely to 

go untreated [3, 5–7].

To reduce the chances that children will develop ECC, parents must engage in recommended 

parental oral health behaviors, such as brushing children’s teeth with fluoride toothpaste, 

taking children to the dentist for preventive care, and limiting sugar consumption [8, 9]. 

Active parental management may be especially crucial in AI/AN communities, where dental 

services are limited [3, 6]. Although the US government has a trust responsibility that 

includes provision of health care services to members of federally recognized tribes, care 

provided through the Indian Health Service (IHS) is limited as a result of funding and 

staffing shortages. Despite vast oral health needs [4–6], expenditures on oral health in Fiscal 

Year 2011 were $99 per capita for IHS versus $272 nationally [6]. In 2010, 15–20% of IHS 

dentist positions were unfilled, resulting in a poor dentist-to-patient ratio in Native 

communities (1:2,800 vs. 1:1,500 nationally) [6]. These data provide a valuable glimpse into 

the limitations of the dental care system available to Native families in 2011, when 

enrollment and baseline data collection began for the clinical trial that is the source of the 

data used in this secondary analysis.

Given high rates of ECC and limited access to dental care, parents play a crucial role in 

promoting the oral health of Native children. Yet, limitations in health literacy (HL) may 

compromise the ability of some parents to manage their children’s oral health. HL is defined 

as “the capacity to obtain, process, and understand basic health information and services 

needed to make appropriate health decisions” [10]. It comprises specific skills, including the 

ability to read and write, understand and use numbers, and participate effectively in verbal 

exchanges related to health [11]. Limited educational and economic opportunities in many 

Native communities [12] increase the risk for poor HL skills [13]. Indeed, 48% of AI/AN 
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adults are estimated to experience significant HL limitations [13]. Although there is a 

separate definition of oral HL, we use the general definition here, as the HL measure used in 

the reported analysis assesses the capacity to understand and use general health information, 

not oral health information, specifically.

HL is associated with oral health. Adults with limited HL have lower levels of oral health 

knowledge [14–26], have less confidence they can engage in recommended oral health 

behaviors (i.e., self-efficacy) [27–29], engage in suboptimal oral health behaviors (e.g., 

limited use of preventive care) [21, 30, 17, 19, 31–33, 20, 34, 18, 35–38], and experience 

negative oral health outcomes [39, 40, 33, 41, 17, 42, 43, 29, 15, 21, 20, 44, 31, 45–48].

Although there is evidence that the HL skills of parents are linked to children’s health 

outcomes [49–53], few studies have examined the relationship of parental HL with pediatric 

oral health. Available data suggest that low-literate parents have poor parental oral health 

knowledge [19, 54, 55], lack confidence in their ability to manage their children’s oral health 

[54], hold oral health beliefs that are not conducive to healthy behavior (e.g., heightened 

perceptions of barriers to recommended oral health practices) [54], are less adherent to 

recommended behaviors [54, 19, 55], and have children with poor oral health outcomes [54, 

56, 16, 19, 57–59]. Data on Native populations, which are at high risk for HL limitations and 

poor oral health, are scarce [54].

The objective of this analysis was to clarify whether limitations in parental HL may put 

Native children at risk for poor oral health outcomes. Using baseline data from a randomized 

controlled trial aimed at reducing ECC among AI children [60, 61], we assessed the 

relationship of HL with parental oral health knowledge, beliefs, behavior, and self-reported 

oral health status (OHS). This analysis provides a broad assessment of the association of 

parental HL with constructs likely to influence pediatric oral health and represents the first 

step in a comprehensive research program designed to clarify the mechanisms through 

which parental HL may influence children’s oral health over time.

Methods

Participants and Procedures.

Secondary analyses were conducted using baseline data from the randomized controlled trial 

entitled “Promoting Behavioral Change for Oral Health in American Indian Mothers and 

Children” (PBC). As previously reported [60, 61], the PBC study was designed to test an 

oral health intervention using motivational interviewing (MI) to reduce ECC among Native 

children age 0–3 living on or near a specific reservation in the Northern Plains. One of the 

largest reservations in the USA, the reservation on which the PBC study was conducted is 

home to ≈32,000 people, most of whom are members of a single Northern Plains tribe [62]. 

Recent assessments of pediatric oral health on reservations in the Northern Plains show 

substantial oral health problems among children. In one study, 84% of children had caries, 

with 40% having a moderate or urgent need for dental care [63]. Two reports of oral health 

among 3-year-old Native children from the Northern Plains reported that 55–80% of 

children had caries, having, on average, 10 tooth surfaces that were decayed, missing, or 

filled [60, 64].
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For the PBC study, parent-child dyads were recruited at the IHS hospital on the reservation, 

through social service agencies in a city just off the reservation, and at community events 

(e.g., powwows) [60, 61]. Children were eligible if they were AI, lived on or near the 

reservation, were 0–3 months of age, and were without medical conditions affecting 

development of the primary teeth. The participating adult – referred to as the “parent” 

throughout – was required to be the child’s mother or primary caregiver, 15–65 years of age, 

able to understand and sign the consent form, and willing and able to follow the study 

protocol.

Between July 2011 and March 2014, 579 parent-child dyads were enrolled. As previously 

reported [60, 61], dyads were randomly assigned to one of two treatment arms: (1) MI 

intervention plus enhanced community services (n=290) or (2) enhanced community 

services alone (n=289). MI is a behavioral method that focuses on identifying and resolving 

barriers to behavior change [65, 66]. Enhanced community services included dissemination 

of public service announcements throughout the reservation via billboards and tribal radio. 

Culturally appropriate educational brochures that highlighted behavioral risk factors for 

ECC were developed with extensive community input and distributed at local events (e.g., 

powwows). On six occasions, participating parents received toothpaste and toothbrushes for 

all family members.

Approval for this secondary analysis as well as the original PBC study was obtained from 

the research review board of the participating tribe and the Colorado Multiple Institutional 

Review Board of the University of Colorado Anschutz Medical Campus. Parents provided 

written informed consent and Health Insurance Portability and Accountability Act 

authorization prior to study participation. For parents under 18 years of age, consent also 

was obtained from their parents/legal guardians. All research activities were conducted in 

accordance with accepted ethical standards governing human subjects research.

Measures.

At baseline and annually for three years, parents completed the Basic Research Factors 

Questionnaire (BRFQ) [67]. The BRFQ included questions assessing HL; parental oral 

health knowledge, beliefs, and behavior; and self-reported oral health status of the parent. 

The survey also collected sociodemographic information for parents (e.g., age, sex, race, 

tribal affiliation, ethnicity, highest grade completed, household income for prior year, 

employment status) and children (e.g., age, sex, race, ethnicity). The survey was 

administered via computer. Questions and response options were presented on the screen 

and were accompanied by audio narration, which was recorded by a member of the tribe.

HL was measured as the mean of three items assessing confidence in reading or completing 

medical forms (“How often do you have a hard time understanding written information 

about your health that you get from your clinic? [This might include information from a 

doctor or nurse.];” “How confident are you in filling out medical forms by yourself?;” “How 

often do you prefer that someone [like a family member or someone else] help you read 

medical materials?”). These questions were adapted from items shown to accurately identify 

patients with inadequate HL [68–73], have been validated in AI/ANs [74], and are 
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associated with health-related knowledge, behavior, and outcomes in Native people [74, 75, 

54, 76]. The HL score ranged from 1–5, with larger numbers representing stronger HL skills.

Parental oral health knowledge was assessed using 17 items examining knowledge of 

pediatric oral health and recommended parental oral health behaviors (e.g., “Cavities are 

caused by germs in the mouth”). Responses were coded as correct or incorrect. The 

knowledge score was computed as the percentage of questions answered correctly. The 

knowledge items have been validated in Native people and are associated with oral health 

beliefs and behavior [77, 78].

The BRFQ contained items assessing several constructs related to parents’ beliefs about 

pediatric oral health and recommended parental oral health behaviors, including five 

constructs from the extended Health Belief Model (HBM) [79, 80] and three measures of 

locus of control (LOC) [81]. According to the HBM [79, 80], parents are more likely to 

engage in recommended parental oral health behaviors if they believe their children are 

susceptible to caries, that caries is a severe outcome, that there are few barriers and many 

benefits to recommended parental oral health behaviors, and that they are capable of 

engaging in these behaviors (i.e., self-efficacy). Three items each measured perceived 

susceptibility and severity; five items each measured perceived benefits and perceived 

barriers. Although three items measured perceived susceptibility, one item was poorly 

correlated with the others (rs=0.035 and 0.054) and was excluded from the susceptibility 

score. The average of the items associated with each construct was computed. The overall 

scores used a 1–5 scale, with larger numbers reflecting a greater level of the construct. The 

HBM items have been validated and are significantly associated with parental oral health 

knowledge, behavior, and outcomes in Native people [77, 78].

Fourteen items measured self-efficacy. Because a large percentage of participants selected 

the highest score for many items (i.e., 5 on the 1–5 scale), we did not compute the overall 

self-efficacy score as the mean of these ratings. Instead, we dichotomized each item (i.e., 

rating was 1–4 vs. 5) and computed the number of items for which the response was 5. As 

the distribution of this score was less skewed than the mean, we used the sum of the 14 

dichotomized items as the overall self-efficacy score, which had a possible range from 0–14.

Social learning theory suggests that individuals have expectations about the source of control 

over specific outcomes and that these expectations influence behavior [81]. For instance, 

parents may believe they have control over their children’s oral health or that control rests 

with outside forces, such as the dentist or sheer luck. Parents who feel greater control over 

their children’s oral health are likely to engage in behaviors that lead to better pediatric 

outcomes [82]. Oral health LOC was assessed using nine items adapted from existing 

measures [83, 84] and reflected the extent to which parents agreed with statements 

indicating that they themselves were in control of their children’s oral health (internal LOC), 

the dentist was in control (powerful others LOC), or their children’s oral health was a matter 

of chance (chance LOC). Parents responded to items on a scale of 1–5, with larger numbers 

indicating greater endorsement. For each type of LOC, the average of the three items 

assessing that domain was computed. The LOC measures have been shown to be associated 

with parental oral health knowledge among Native parents [78].
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Although the BRFQ contained 13 items related to parental oral health behavior, we limited 

the behavior score to the six items appropriate for parents of newborn babies. We excluded 

items targeting behaviors unlikely to be relevant to parents of newborns (e.g., “How often 

does your child eat sweet or sugary foods [for example, candy, cookies, donuts, ice 

cream]?”). For each item, responses were coded as adherent or non-adherent with the 

recommended behavior [8, 9]. The behavioral adherence score was computed as the 

percentage of behaviors for which a parent was adherent. The full set of BRFQ behavior 

items has been validated in Native people, showing an association with parental oral health 

knowledge, beliefs, and outcomes [77, 78].

Because pediatric oral health outcomes were not available at baseline, when participating 

children were newborns, we examined the association of HL with self-reported parental 

OHS. The BRFQ included one item, adapted from the National Survey of Children’s Health 

[85], asking parents to rate their own OHS as excellent (1), very good (2), good (3), fair (4) 

or poor (5). This item – which was analyzed as a continuous variable – has been shown to be 

associated with HL, parental oral health beliefs, behavior, and pediatric outcomes in Native 

communities [86, 87, 54, 78, 88].

Data Analysis.

Data were analyzed using SAS software, version 9.4 [89]. We computed means (standard 

deviations) for continuous variables and frequencies (percentages) for categorical variables. 

Partial Spearman’s correlations were used to examine the relationship of HL with parental 

oral health knowledge, beliefs, behavior, and OHS. Analyses were adjusted for parent age 

and income. To avoid concerns regarding over-adjustment, parental educational attainment 

was not included as a covariate [90, 91].

Results

Table 1 presents sample characteristics. The average age of parents was 25, with a range of 

15–49. Nearly all adults were women (97%) and were the mothers of participating children 

(96%). The vast majority of parents were AI (95%), with 74% self-identifying as members 

of the specific tribe to which the participating reservation is home. Only a small percentage 

of parents (5%) reported being Hispanic/Latino. Forty percent of parents reported not having 

completed high school, with only 7% having a college or more advanced degree. About half 

of parents reported being unemployed (50%) and having a household income <$10,000 for 

the prior year (51%). The average age of the children at baseline was 0.7 months (i.e., about 

three weeks old). Half of the children (51%) were female and all were AI. About 9% of the 

children were identified as Hispanic/Latino. As reported previously [60], the baseline 

characteristics of parents and children did not differ significantly between treatment arms.

Table 2 presents performance on HL and the oral health constructs. Parents had an average 

HL score of 3.9 on a scale of 1–5, indicating that most felt relatively confident in their 

ability to understand and complete medical forms. On average, parents answered 76% of 

knowledge items correctly, suggesting they had a fairly high level of baseline knowledge. 

The oral health beliefs of parents were quite positive. On average, parents rated 9 of 14 self-

efficacy items at the maximum score (5), suggesting parents were confident in their ability to 
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engage in most recommended parental oral health behaviors. Likewise, parents typically 

perceived recommended behaviors to be beneficial in preventing cavities (mean=4.4 on a 

scale of 1–5) and perceived relatively few barriers to engaging in these behaviors (mean=2.1 

on a scale of 1–5). Although parents did not feel that their children were highly susceptible 

to cavities (mean=2.9 on a scale of 1–5), they did perceive cavities to be a severe outcome 

(mean=4.4 on a scale of 1–5). Results related to the LOC measures, all of which had a range 

of 1–5, suggested that parents largely believed their children’s oral health was under their 

own control (mean=4.1), rather than being up to the dentist (mean=2.2) or a matter of 

chance (mean=2.4).

Although parents had relatively strong knowledge and generally positive beliefs, measures 

of parental oral health behavior and self-reported OHS were not optimal (Table 2). Parents 

reported adhering to only about half (49%) of recommended behaviors. Parents typically 

rated their OHS as fair or poor (mean=3.4 on a scale of 1–5). Only 22% reported their OHS 

to be very good or excellent.

HL was associated with most oral health constructs (Table 3). After adjusting for age and 

income, parents with more limited HL had lower levels of knowledge (r=0.25, P<0.001). 

Although lower-literate parents perceived cavities to be a less severe outcome than did 

parents with higher HL levels (r=0.16, P<0.001), they believed their children were more 

susceptible to cavities (r=−0.19, P<0.001). Likewise, parents with more limited HL 

perceived fewer benefits of (r=0.17, P<0.001) and more barriers to (r=-0.26, P<0.001) 

recommended parental oral health behaviors, were less confident they could successfully 

engage in those behaviors (r=0.27, P<0.001), and were more likely to believe their children’s 

oral health was up to the dentist (r=-0.20, P<0.001) or to chance (r=−0.23, P<0.001). HL 

was not significantly associated with internal LOC. Although there was not a significant 

relationship between HL and behavioral adherence (r=0.06, P=0.174), parents with more 

limited HL rated their own OHS more negatively than did higher-literate parents (r=−0.09, 

P=0.040).

Discussion

Our results indicate that the sample of parents enrolled in the PBC project performed well on 

many of the constructs under investigation. On average, parents felt quite confident in their 

HL skills, answered the majority of parental oral health knowledge questions correctly, and 

endorsed a number of beliefs that would be expected to encourage positive parental oral 

health behavior. For instance, parents perceived themselves to have a good degree of control 

over their children’s oral health outcomes, felt confident in their ability to successfully 

engage in recommended parental oral health behaviors, and perceived few barriers and many 

benefits to these behaviors. Despite having adequate HL skills, strong knowledge, and 

positive beliefs, behavioral adherence was limited, with parents only engaging in half of 

behaviors recommended for ensuring the health of children’s teeth. Self-reported OHS was 

also poor, with less than a quarter of participating parents reporting their own oral health to 

be very good or excellent.
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Our findings suggest that parental HL is associated with oral health in important ways. 

Parents with more limited HL had lower levels of parental oral health knowledge and held 

beliefs that are unlikely to be associated with positive parental oral health behaviors. 

Although HL was not associated with adherence to these behaviors, parents with limited HL 

reported having worse OHS than did parents with stronger HL skills.

The study corroborates prior evidence that parental HL is associated with knowledge of 

pediatric oral health [19, 54, 55], a construct previously shown to predict parental oral health 

beliefs [78, 88] and behavior [78] among Native parents. What is less clear is how HL may 

influence parents’ ability to gain knowledge that can help them care for their children’s 

teeth. We know of only one study that has examined the association of HL with acquisition 

of parental oral health knowledge. Although women with limited HL had significantly lower 

knowledge scores before and after intervention, compared to higher-literate participants, 

they were able to gain knowledge as a result of an educational intervention [26]. In fact, 

when information was delivered verbally (as opposed to in writing), women with limited HL 

showed greater improvement in knowledge than did higher-literate participants. In future 

work, the overarching project for which the current analysis was conducted will seek to 

clarify the association of HL with change over time in parental oral health knowledge.

This analysis contributes important insight into the association of HL with parental oral 

health beliefs, a topic that has received minimal attention [54]. Our findings suggest that 

limited HL is associated with beliefs unlikely to lead to positive parental oral health 

behaviors. In comparison with higher-literate participants, parents with more limited HL 

perceived caries to be less severe, perceived more barriers and fewer benefits to 

recommended behaviors, had less confidence they could successfully engage in these 

behaviors, and were more likely to believe their children’s oral health was under the control 

of the dentist or a matter of chance. Although lower-literate parents had significantly higher 

scores for perceived susceptibility – which, theoretically, should enhance behavioral 

adherence – this overall pattern of beliefs would be expected to result in worse adherence to 

recommended parental oral health behaviors and, ultimately, worse pediatric outcomes. 

Indeed, more negative parental oral health beliefs such as these have been shown to be 

linked to poor adherence to recommended oral health behaviors among Native parents and 

worse oral health outcomes among Native parents and children [88].

Although more limited HL was associated with lower levels of knowledge and suboptimal 

oral health beliefs, the relationship of HL with behavior was not significant. We believe 

there are three reasons HL may not have shown an association with behavior. First, the link 

between HL and behavior may be more distal and indirect than the relationship of HL with 

knowledge and beliefs. Indeed, a number of studies provide evidence that knowledge and 

beliefs may mediate the relationship of HL with behavior [92, 75, 93, 94]. For instance, 

analyses seeking to clarify the pathways through which HL is associated with glycemic 

control among AI/ANs with diabetes showed that, when knowledge was controlled, the 

significant association of HL with self-care behavior was eliminated [75]. Other research has 

suggested a similar mediating role for self-efficacy [92]. These studies suggest that HL may 

not have a direct relationship with behavior but may be related to it through its association 

with knowledge and beliefs. As such, it may be reasonable to expect a smaller correlation of 
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HL with behavior than with knowledge and beliefs. Future analyses examining the pathways 

through which HL is associated with parental oral health knowledge, beliefs, behavior, and 

outcomes will help to clarify whether HL has a direct association with behavior, or only an 

indirect effect, through other variables.

Second, our failure to find a strong relationship between HL and behavior may suggest that 

our behavioral adherence measure may not fully capture the variation in parental behavior. 

Indeed, it may be difficult to measure parental oral health behavior for parents whose 

children are only a few weeks old. Parents may feel that taking care of their children’s 

mouths and teeth is a component of parenting that will begin after their children’s teeth erupt 

(typically beginning around 6 months of age). Hence, variables often thought to be 

predictors of behavior, such as HL or health beliefs, may not be well associated with self-

reported behavior at baseline, when enrolled children were just a few weeks old.

Finally, in Native communities, HL limitations may be one of many barriers that have 

potential to be associated with oral health behavior. In the current sample, economic and 

educational challenges were widespread. More than half of parents reported a household 

income <$10,000, half were unemployed, and 40% had not completed high school. These 

indicators of economic hardship are consistent with the reservation as a whole, where 

poverty, unemployment, and limited educational opportunities are common [62, 95]. The 

literature suggests that economic challenges such as these have a negative effect on 

adherence to recommended parental oral health behaviors and are strongly associated with a 

heightened risk of ECC [96].

Access to dental providers and services also is limited [7]. On the reservation – which is 

nearly the size of Connecticut – there are only three dental clinics and a dentist to population 

ratio of 1:4000 [60]. Lack of transportation is a common barrier complicating access to the 

few sites offering dental care [63]. Under these circumstances, even parents with adequate 

HL skills as well as strong oral health knowledge and positive beliefs may have difficulty 

accessing the resources and services needed to promote their children’s oral health.

Although HL was not associated with behavior, it was significantly linked to self-reported 

parental OHS. Parents with lower levels of HL reported their own OHS to be worse than did 

higher-literate parents. This result is consistent with prior work indicating that limitations in 

HL are linked to poor oral health in adults [43, 47, 33, 15, 45, 44, 17, 46, 54]. The clear 

association between HL and OHS in this sample might lead one to hypothesize that HL 

could be a major contributor to oral health disparities in Native communities. The strong 

level of HL in this sample suggests otherwise, however. Indeed, participating parents felt 

quite confident in their ability to understand and use health information. Therefore, although 

limited HL may serve to weaken the outcomes of affected adults, it may not play a major 

role in producing the vast disparities that impact AI/ANs nationally.

Because the current analysis was conducted using data collected when the pediatric 

participants were just a few weeks old (when the vast majority of children have no teeth), we 

were not able to examine the association of parental HL with the pediatric outcomes. Prior 

work suggests that oral health is worse among children of lower-literate parents [54, 57, 56, 
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16, 19]. Given that these prior investigations have used cross-sectional data, however, it is 

unclear whether there may a causal link between parental HL and pediatric outcomes and 

what mechanisms might explain that association. Future work should examine the 

longitudinal association of parental HL with pediatric oral health.

The work reported here has several strengths. First, our analysis, which examined the 

association of HL with a wide array of oral health constructs, was guided by accepted health 

behavior theories [79–81] and prior HL research. Second, this work utilized a large sample, 

ensuring adequate power to examine the relationships under investigation. Third, this 

analysis provides insight regarding two topics about which minimal research has been done: 

(1) the association of HL with parental oral health beliefs and (2) the link between HL and 

oral health constructs among parents of Native children.

This work also has limitations. First, this analysis was based on cross-sectional data, limiting 

our ability to determine whether HL influences the development of parental oral health 

knowledge, beliefs, behavior, and OHS. However, this work represents the first step in a 

planned series of analyses that will examine the association of HL with change over time in 

these constructs. The present analysis, thus, provides a critical foundation for the next steps 

in our inquiry. Second, the HL items included in the BRFQ are not specific to oral health, 

but instead capture general HL skills. These items were included in the BRFQ for three 

reasons. First, few oral health-specific measures of HL existed at the time the PBC study 

began [40, 41, 97] and these measures did not show strong correlations with accepted HL 

measures [40] and/or with oral health status [40, 41, 97]. Second, most research uses HL 

measures that are not condition specific [98, 90]. Use of such measures is well accepted and 

may enhance the ability to compare results across conditions. Finally, the HL items selected 

for use in the PBC study were adapted from items that are well tested [68, 70, 69, 71, 72] 

and have shown validity in Native people [75, 54, 76, 74].

Our findings have important implications for development of oral health education 

interventions aimed at improving the outcomes of Native children. Although parents felt 

quite confident in their HL skills, on average, those with more limited HL were at risk for 

poor oral health knowledge. As such, it is likely to be crucial for programs designed to 

enhance parents’ knowledge of how to care for their children’s teeth to consider parental HL 

in intervention design. Health care providers and public health professionals seeking to 

improve the oral health of Native children should ensure that their educational interventions 

are delivered in a manner that is sensitive to the needs to parents of all HL levels (e.g., 

written materials are easy to read and avoid medical jargon). A number of resources have 

been developed to guide development of HL-sensitive educational programs [99–101].

Our results also highlight the strong association of HL with health-related beliefs that are 

hypothesized to influence behavior. Although adults participating in the PBC sample felt 

quite confident in their HL skills, on average, parents reporting more limited HL endorsed 

beliefs likely to be less conducive to recommended parental oral health behaviors. In 

developing oral health education programs, it may be important to directly target these 

beliefs. Specifically, it may be crucial to ensure that parents understand the severity of oral 

health problems for children and the benefits that recommended oral health behaviors can 
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have. Likewise, working with families to find solutions to the barriers they face and to help 

them develop self-efficacy could help lower-literate parents successfully care for their 

children’s teeth.

Although the findings reported here can provide valuable guidance for development of oral 

health education interventions, such efforts cannot solve the vast oral health disparities that 

Native people face. Indeed, that participating parents expressed substantial confidence in 

their HL skills suggests that this construct is unlikely to be a major driver of disparities in 

Native communities. Eliminating disparities in oral health outcomes is likely to require 

significant investment in Native communities and their dental care systems. Efforts to 

address poverty, transportation barriers, and to increase the number of available clinics and 

providers are likely to improve oral health outcomes for Native adults and children. In the 

face of ongoing limitations in the funding for IHS health care services [102], innovative 

efforts, such as the use of mid-level providers to conduct common dental procedures, have 

the potential to create greater access to care [103, 104].

Acknowledgements

The research reported in this publication was supported by the National Institute of Dental and Craniofacial 
Research (NIDCR) of the National Institutes of Health under Award Number R01DE027077 (AGB). The secondary 
data analyzed in this report were originally collected as part of a randomized controlled trial funded by NIDCR 
(U54DE019259). The Basic Research Factors Questionnaire (BRFQ) was developed with support from NIDCR 
(U54DE019285, U54DE019275, and U54DE019259). The content of this report is solely the responsibility of the 
authors and does not necessarily represent the official views of the National Institutes of Health. We would like to 
express our gratitude to the participants in the research study entitled “Promoting Behavioral Change for Oral 
Health in American Indian Mothers and Children,” which was the source of the data used for this secondary 
analysis.

References

1. American Academy of Pediatric Dentistry. Definition of Early Childhood Caries (ECC). Accessible 
at: https://www.aapd.org/assets/1/7/D_ECC.pdf. 2008 Accessed April 16, 2019.

2. Hill BJ, Meyer BD, Baker SD, Meeske J, Lee JY, Cashion S et al. State of Little Teeth Report. 2nd 
ed. Chicago, IL: Pediatric Oral Health Research and Policy Center, American Academy of Pediatric 
Dentistry; 2019.

3. Phipps KR, Ricks TL, Manz MC, Blahut P. Prevalence and severity of dental caries among 
American Indian and Alaska Native preschool children. Journal of Public Health Dentistry. 
2012;72(3):208–15. [PubMed: 22515656] 

4. Indian Health Service. The 1999 Oral Health Survey of American Indian and Alaska Native Dental 
Patients: Findings, Regional Differences and National Comparisons. Rockville, MD: United States 
Department of Health and Human Services2001.

5. Phipps KR, Ricks TL. Indian Health Service Data Brief: The Oral Health of American Indian and 
Alaska Native Children Aged 1–5 Years: Results of the 2014 IHS Oral Health Survey. Washington, 
DC: United States Department of Health and Human ServicesApril 2015.

6. Indian Health Service. The 2010 Indian Health Service Oral Health Survey of American Indian and 
Alaska Native Preschool Children. Rockville, MD: United States Department of Health and Human 
Services2013.

7. Phipps KR, Ricks TL, Mork NP, Lozon TL. Indian Health Service Data Brief: The Oral Health of 
American Indian and Alaska Native Children Aged 1–5 Years: Results of the 2018–19 IHS Oral 
Health Survey. Washington, DC: United States Department of Health and Human ServicesApril 
2019.

Brega et al. Page 11

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.aapd.org/assets/1/7/D_ECC.pdf


8. American Academy of Pediatric Dentistry, Council on Clinical Affairs. Perinatal and Infant Oral 
Health Care. Reference Manual, 40(6),216–220. Accessible at: www.aapd.org/media/
Policies_Guidelines/G_InfantOralHealthCare.pdf. 2016. Accessed October 25, 2019.

9. American Academy of Pediatric Dentistry, Council on Clinical Affairs. Policy on Early Childhood 
Caries (ECC): Classifications, Consequences, and Preventive Strategies. Accessible at: https://
www.aapd.org/globalassets/media/policies_guidelines/p_eccclassifications.pdf. 2016. Accessed 
April 16, 2019.

10. Ratzan SC, Parker RM. Introduction. In: Selden CR, Zorn M, Ratzan SC, Parker RM, editors. 
National Library of Medicine Current Bibliographies in Medicine: Health Literacy. NLM Pub. No. 
CBM 2000–1. Bethesda, MD: National Institutes of Health, United States Department of Health 
and Human Services; 2000.

11. Institute of Medicine Committee on Health Literacy. Health Literacy: A Prescription to End 
Confusion. Washington, DC: The National Academies Press; 2004.

12. United States Census Bureau. American FactFinder Advanced Search. Selected Population Profile 
in the United States: 2017 American Community Survey 1-Year Estimates. Accessible at: https://
factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?
pid=ACS_17_1YR_S0201&prodType=table. Accessed April 1, 2019. n.d.

13. Kutner M, Greenberg E, Jin Y, Paulsen C. The Health Literacy of America’s Adults: Results from 
the 2003 National Assessment of Adult Literacy (NCES 2006–483). United States Department of 
Education. Washington, DC: National Center for Education Statistics; 2006.

14. Hom JM, Lee JY, Divaris K, Baker AD, Vann WF Jr. Oral health literacy and knowledge among 
patients who are pregnant for the first time. J Am Dent Assoc. 2012;143(9):972–80. [PubMed: 
22942142] 

15. Jones M, Lee JY, Rozier RG. Oral health literacy among adult patients seeking dental care. J Am 
Dent Assoc. 2007;138(9):1199–208. [PubMed: 17785385] 

16. Miller E, Lee JY, DeWalt DA, Vann WF Jr. Impact of caregiver literacy on children’s oral health 
outcomes. Pediatrics. 2010;126(1):107–14. doi:10.1542/peds.2009-2887. [PubMed: 20547644] 

17. Parker EJ, Jamieson LM. Associations between Indigenous Australian oral health literacy and self-
reported oral health outcomes. BMC Oral Health. 2010;10:3. doi:10.1186/1472-6831-10-3. 
[PubMed: 20346124] 

18. Sabbahi DA, Lawrence HP, Limeback H, Rootman I. Development and evaluation of an oral health 
literacy instrument for adults. Community Dent Oral Epidemiol. 2009;37(5):451–62. doi:10.1111/
j.1600-0528.2009.00490.x. [PubMed: 19740249] 

19. Vann WF Jr., Lee JY, Baker D, Divaris K. Oral health literacy among female caregivers: Impact on 
oral health outcomes in early childhood. J Dent Res. 2010;89(12):1395–400. 
doi:10.1177/0022034510379601. [PubMed: 20924067] 

20. Jones K, Brennan D, Parker E, Jamieson L. Development of a short-form Health Literacy Dental 
Scale (HeLD-14). Community Dent Oral Epidemiol. 2015;43(2):143–51. doi:10.1111/cdoe.12133. 
[PubMed: 25388410] 

21. Jones K, Parker E, Mills H, Brennan D, Jamieson LM. Development and psychometric validation 
of a Health Literacy in Dentistry scale (HeLD). Community Dent Health. 2014;31(1):37–43. 
[PubMed: 24741892] 

22. Khan K, Ruby B, Goldblatt RS, Schensul JJ, Reisine S. A pilot study to assess oral health literacy 
by comparing a word recognition and comprehension tool. BMC Oral Health. 2014;14:135. 
doi:10.1186/1472-6831-14-135. [PubMed: 25406963] 

23. Tam A, Yue O, Atchison KA, Richards JK, Holtzman JS. The association of patients’ oral health 
literacy and dental school communication tools: A pilot study. J Dent Educ. 2015;79(5):530–8. 
[PubMed: 25941146] 

24. Macek MD, Atchison KA, Chen H, Wells W, Haynes D, Parker RM et al. Oral health conceptual 
knowledge and its relationships with oral health outcomes: Findings from a Multi-site Health 
Literacy Study. Community Dent Oral Epidemiol. 2017;45(4):323–9. doi:10.1111/cdoe.12294. 
[PubMed: 28271537] 

25. Macek MD, Atchison KA, Wells W, Haynes D, Parker RM, Chen H. Did you know Medicare does 
not usually include a dental benefit? Findings from a multisite investigation of oral health literacy. 

Brega et al. Page 12

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.aapd.org/media/Policies_Guidelines/G_InfantOralHealthCare.pdf
http://www.aapd.org/media/Policies_Guidelines/G_InfantOralHealthCare.pdf
https://www.aapd.org/globalassets/media/policies_guidelines/p_eccclassifications.pdf
https://www.aapd.org/globalassets/media/policies_guidelines/p_eccclassifications.pdf
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_1YR_S0201&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_1YR_S0201&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_1YR_S0201&prodType=table


Journal of Public Health Dentistry. 2017;77(2):95–8. doi:10.1111/jphd.12199. [PubMed: 
28079917] 

26. Vilella KD, Fraiz FC, Benelli EM, Assuncao LR. Oral health literacy and retention of health 
information among pregnant women: A randomised controlled trial. Oral health prev. 
2017;15(1):41–8. doi:10.3290/j.ohpd.a37712.

27. Aldoory L, Macek MD, Atchison KA, Chen H. Comparing well-tested health literacy measures for 
oral health: A pilot assessment. Journal of Health Communication. 2016;21(11):1161–9. [PubMed: 
27726518] 

28. Jones K, Brennan DS, Parker EJ, Mills H, Jamieson L. Does self-efficacy mediate the effect of oral 
health literacy on self-rated oral health in an Indigenous population? Journal of Public Health 
Dentistry. 2016;76(4):350–5. doi:10.1111/jphd.12162. [PubMed: 27222211] 

29. Macek MD, Atchison KA, Watson MR, Holtzman J, Wells W, Braun B et al. Assessing health 
literacy and oral health: Preliminary results of a multi-site investigation. Journal of Public Health 
Dentistry. 2016;76(4):303–13. doi:10.1111/jphd.12156. [PubMed: 27126734] 

30. Naghibi Sistani MM, Montazeri A, Yazdani R, Murtomaa H. New oral health literacy instrument 
for public health: Development and pilot testing. J Investig Clin Dent. 2014;5(4):313–21. 
doi:10.1111/jicd.12042.

31. Ju X, Brennan DS, Parker E, Chrisopoulos S, Jamieson L. Confirmatory factor analysis of the 
Health Literacy in Dentistry Scale (HeLD) in the Australian population. Community Dent Health. 
2018;35(3):140–7. doi:10.1922/CDH_4325Ju08. [PubMed: 30130002] 

32. Bennett IM, Chen J, Soroui JS, White S. The contribution of health literacy to disparities in self-
rated health status and preventive health behaviors in older adults. Ann Fam Med. 2009;7(3):204–
11. doi:10.1370/afm.940. [PubMed: 19433837] 

33. Jamieson LM, Divaris K, Parker EJ, Lee JY. Oral health literacy comparisons between Indigenous 
Australians and American Indians. Community Dent Health. 2013;30(1):52–7. [PubMed: 
23550508] 

34. Mejia GC, Weintraub JA, Cheng NF, Grossman W, Han PZ, Phipps KR et al. Language and 
literacy relate to lack of children’s dental sealant use. Community Dent Oral Epidemiol. 
2011;39(4):318–24. doi:10.1111/j.1600-0528.2010.00599.x. [PubMed: 21198761] 

35. White S, Chen J, Atchison R. Relationship of preventive health practices and health literacy: A 
national study. American Journal of Health Behavior. 2008;32(3):227–42. [PubMed: 18067463] 

36. Calvasina P, Lawrence HP, Hoffman-Goetz L, Norman CD. Brazilian immigrants’ oral health 
literacy and participation in oral health care in Canada. BMC Oral Health. 2016;16:18. 
doi:10.1186/s12903-016-0176-1. [PubMed: 26875752] 

37. Henderson E, Dalawari P, Fitzgerald J, Hinyard L. Association of oral health literacy and dental 
visitation in an inner-city emergency department population. Int J Environ Res Public Health. 
2018;15(8):15. doi:10.3390/ijerph15081748.

38. Holtzman JS, Atchison KA, Gironda MW, Radbod R, Gornbein J. The association between oral 
health literacy and failed appointments in adults attending a university-based general dental clinic. 
Community Dent Oral Epidemiol. 2014;42(3):263–70. doi:10.1111/cdoe.12089. [PubMed: 
24372282] 

39. Divaris K, Lee JY, Baker AD, Vann WF Jr. The relationship of oral health literacy with oral health-
related quality of life in a multi-racial sample of low-income female caregivers. Health Qual Life 
Outcomes. 2011;9:108. doi:10.1186/1477-7525-9-108. [PubMed: 22132898] 

40. Gong DA, Lee JY, Rozier RG, Pahel BT, Richman JA, Vann WF Jr. Development and testing of the 
Test of Functional Health Literacy in Dentistry (TOFHLiD). Journal of Public Health Dentistry. 
2007;67(2):105–12. [PubMed: 17557682] 

41. Lee JY, Rozier RG, Lee S-YD, Bender D, Ruiz RE. Development of a word recognition instrument 
to test health literacy in dentistry: The REALD-30--a brief communication. Journal of Public 
Health Dentistry. 2007;67(2):94–8. [PubMed: 17557680] 

42. Stucky BD, Lee JY, Lee S-YD, Rozier RG. Development of the two-stage Rapid Estimate of Adult 
Literacy in Dentistry. Community Dent Oral Epidemiol. 2011;39(5):474–80. doi:10.1111/
j.1600-0528.2011.00619.x. [PubMed: 21592170] 

Brega et al. Page 13

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



43. Batista MJ, Lawrence HP, Sousa M. Oral health literacy and oral health outcomes in an adult 
population in Brazil. BMC Public Health. 2017;18(1):60. doi:10.1186/s12889-017-4443-0. 
[PubMed: 28747157] 

44. Lee JY, Divaris K, Baker AD, Rozier RG, Vann WF Jr. The relationship of oral health literacy and 
self-efficacy with oral health status and dental neglect. Am J Public Health. 2012;102(5):923–9. 
doi:10.2105/AJPH.2011.300291. [PubMed: 22021320] 

45. Kanupuru KK, Fareed N, Sudhir KM. Relationship between oral health literacy and oral health 
status among college students. Oral health prev. 2015;13(4):323–30. doi:10.3290/j.ohpd.a33444.

46. Wehmeyer MM, Corwin CL, Guthmiller JM, Lee JY. The impact of oral health literacy on 
periodontal health status. Journal of Public Health Dentistry. 2014;74(1):80–7. doi:10.1111/
j.1752-7325.2012.00375.x. [PubMed: 23121152] 

47. Blizniuk A, Ueno M, Zaitsu T, Kawaguchi Y. Association of oral health literacy with oral health 
behaviour and oral health status in Belarus. Community Dent Health. 2015;32(3):148–52. 
[PubMed: 26513849] 

48. Holtzman JS, Atchison KA, Macek MD, Markovic D. Oral health literacy and measures of 
periodontal disease. J Periodontol. 2017;88(1):78–88. [PubMed: 27523517] 

49. DeWalt DA, Hink A. Health literacy and child health outcomes: A systematic review of the 
literature. Pediatrics. 2009;124 Suppl 3:S265–74. [PubMed: 19861480] 

50. Yin HS, Johnson M, Mendelsohn AL, Abrams MA, Sanders LM, Dreyer BP et al. The health 
literacy of parents in the United States: A nationally representative study. Pediatrics. 2009;124 
Suppl 3:S289–98. [PubMed: 19861483] 

51. Freedman RB, Jones SK, Lin A, Robin AL, Muir KW. Influence of parental health literacy and 
dosing responsibility on pediatric glaucoma medication adherence. Arch Ophthalmol. 
2012;130(3):306–11. doi:10.1001/archopthalmol.2011.1788. [PubMed: 22411659] 

52. Morrison AK, Schapira MM, Gorelick MH, Hoffmann RG, Brousseau DC. Low caregiver health 
literacy is associated with higher pediatric emergency department use and nonurgent visits. 
Academic pediatrics. 2014;14(3):309–14. doi:10.1016/j.acap.2014.01.004. [PubMed: 24767784] 

53. Paschal AM, Mitchell QP, Wilroy JD, Hawley SR, Mitchell JB. Parent health literacy and 
adherence-related outcomes in children with epilepsy. Epilepsy Behav. 2016;56:73–82. 
doi:10.1016/j.yebeh.2015.12.036. [PubMed: 26851644] 

54. Brega AG, Thomas JF, Henderson WG, Batliner TS, Quissell DO, Braun PA et al. Association of 
parental health literacy with oral health of Navajo Nation preschoolers. Health Educ Res. 
2016;31(1):70–81. [PubMed: 26612050] 

55. Vilella KD, Alves SG, de Souza JF, Fraiz FC, Assuncao LR. The association of oral health literacy 
and oral health knowledge with social determinants in pregnant Brazilian women. J Community 
Health. 2016;41(5):1027–32. doi:10.1007/s10900-016-0186-6. [PubMed: 27013224] 

56. Garrett GM, Citi AM, Gansky SA. Parental functional health literacy relates to skip pattern 
questionnaire error and to child oral health. J Calif Dent Assoc. 2012;40(5):423–30. [PubMed: 
22685950] 

57. Bridges SM, Parthasarathy DS, Wong HM, Yiu CK, Au TK, McGrath CP. The relationship 
between caregiver functional oral health literacy and child oral health status. Patient Educ Couns. 
2014;94(3):411–6. doi:10.1016/j.pec.2013.10.018. [PubMed: 24308901] 

58. Vann WF Jr., Divaris K, Gizlice Z, Baker AD, Lee JY. Caregivers’ health literacy and their young 
children’s oral-health-related expenditures. J Dent Res. 2013;92(7 Suppl):55S–62S. 
doi:10.1177/0022034513484335. [PubMed: 23690350] 

59. Firmino RT, Ferreira FM, Paiva SM, Granville-Garcia AF, Fraiz FC, Martins CC. Oral health 
literacy and associated oral conditions: A systematic review. J Am Dent Assoc. 2017;148(8):604–
13. doi:10.1016/j.adaj.2017.04.012. [PubMed: 28477838] 

60. Batliner TS, Tiwari T, Henderson WG, Wilson AR, Gregorich SE, Fehringer KA et al. Randomized 
trial of motivational interviewing to prevent early childhood caries in American Indian children. 
JDR clinical and translational research. 2018;3(4):366–75. doi:10.1177/2380084418787785. 
[PubMed: 30238061] 

61. Batliner T, Fehringer KA, Tiwari T, Henderson WG, Wilson A, Brega AG et al. Motivational 
interviewing with American Indian mothers to prevent early childhood caries: Study design and 

Brega et al. Page 14

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



methodology of a randomized control trial. Trials. 2014;15(1):125. 
doi:10.1186/1745-6215-15-125. [PubMed: 24735707] 

62. United States Department of the Interior. 2013 American Indian Population and Labor Force 
Report. Accessible at https://www.bia.gov/sites/bia.gov/files/assets/public/pdf/idc1-024782.pdf. 
Washington, DC: Office of the Secretary, Office of the Assistant Secretary – Indian Affairs; 1 16, 
2014.

63. Batliner T, Tiwari T, Wilson A, Janis M, Brinton JT, Daniels DM et al. An Assessment of Oral 
Health on the Pine Ridge Indian Reservation: Forth World Journal2013.

64. Warren JJ, Blanchette D, Dawson DV, Marshall TA, Phipps KR, Starr D et al. Factors associated 
with dental caries in a group of American Indian children at age 36 months. Community Dent Oral 
Epidemiol. 2016;44(2):154–61. doi:10.1111/cdoe.12200. [PubMed: 26544674] 

65. Miller WR, Rose GS. Toward a theory of motivational interviewing. Am Psychol. 2009;64(6):527–
37. [PubMed: 19739882] 

66. Borrelli B, Tooley EM, Scott-Sheldon LA. Motivational interviewing for parent-child health 
interventions: A systematic review and meta-analysis. Pediatr Dent. 2015;37(3):254–65. [PubMed: 
26063554] 

67. Albino J, Tiwari T, Gansky SA, Henshaw MM, Barker JC, Brega AG et al. The Basic Research 
Factors Questionnaire for studying early childhood caries. BMC Oral Health. 2017;17(83). 
doi:10.1186/s12903-017-0374-5.

68. Wallace LS, Rogers ES, Roskos SE, Holiday DB, Weiss BD. Brief report: Screening items to 
identify patients with limited health literacy skills. J Gen Intern Med. 2006;21(8):874–7. [PubMed: 
16881950] 

69. Chew LD, Griffin JM, Partin MR, Noorbaloochi S, Grill JP, Snyder A et al. Validation of screening 
questions for limited health literacy in a large VA outpatient population. J Gen Intern Med. 
2008;23(5):561–6. [PubMed: 18335281] 

70. Chew LD, Bradley KA, Boyko EJ. Brief questions to identify patients with inadequate health 
literacy. Fam Med. 2004;36(8):588–94. [PubMed: 15343421] 

71. Wallace LS, Cassada DC, Rogers ES, Freeman MB, Grandas OH, Stevens SL et al. Can screening 
items identify surgery patients at risk of limited health literacy? J Surg Res. 2007;140(2):208–13. 
[PubMed: 17509266] 

72. Sarkar U, Schillinger D, Lopez A, Sudore R. Validation of self-reported health literacy questions 
among diverse English and Spanish-speaking populations. J Gen Intern Med. 2011;26(3):265–71. 
doi:10.1007/s11606-010-1552-1. [PubMed: 21057882] 

73. Powers BJ, Trinh JV, Bosworth HB. Can this patient read and understand written health 
information? JAMA. 2010;304(1):76–84. [PubMed: 20606152] 

74. Brega AG, Jiang L, Beals J, Manson SM, Acton KJ, Roubideaux Y et al. Special Diabetes Program 
for Indians: Reliability and validity of brief measures of print literacy and numeracy. Ethn Dis. 
2012;22(2):207–14. [PubMed: 22764644] 

75. Brega AG, Ang A, Vega W, Jiang L, Beals J, Mitchell CM et al. Mechanisms underlying the 
relationship between health literacy and glycemic control in American Indians and Alaska Natives. 
Patient Educ Couns. 2012;88(1):61–8. doi:10.1016/j.pec.2012.03.008. [PubMed: 22497973] 

76. Brega AG, Pratte KA, Jiang L, Mitchell C, Stotz S, LoudHawk-Hedgepeth C et al. Impact of 
targeted health promotion on cardiovascular knowledge among American Indians and Alaska 
Natives. Health Educ Res. 2013;28:437–49. [PubMed: 23660462] 

77. Wilson A, Brega AG, Batliner TS, Henderson W, Campagna EJ, Fehringer K et al. Assessment of 
parental oral health knowledge and behaviors among American Indians of a Northern Plains tribe. 
Journal of Public Health Dentistry. 2014;74(2):159–67. [PubMed: 24117628] 

78. Wilson AR, Brega AG, Campagna E, Braun PA, Henderson WG, Bryant LL et al. Validation and 
impact of caregivers’ oral health knowledge and behavior on children’s oral health status. Pediatr 
Dent. 2016;38:47–54.

79. Rosenstock IM. The Health Belief Model and preventive health behavior. Health Educ Monogr. 
1974;2(4):354–86.

80. Janz NK, Becker MH. The Health Belief Model: A decade later. Health Educ Behav. 
1984;11(1):1–47.

Brega et al. Page 15

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.bia.gov/sites/bia.gov/files/assets/public/pdf/idc1-024782.pdf


81. Rotter JB. Generalized expectancies for internal versus external control of reinforcement. 
Psychological Monographs: General and Applied. 1966;80(1):1–28.

82. Reisine S, Litt M. Social and psychological theories and their use for dental practice. Int Dent J. 
1993;43(3 Suppl 1):279–87. [PubMed: 8406958] 

83. Lencova E, Pikhart H, Broukal Z, Tsakos G. Relationship between parental locus of control and 
caries experience in preschool children - cross-sectional survey. BMC Public Health. 2008;8:208. 
doi:10.1186/1471-2458-8-208. [PubMed: 18547444] 

84. Carnahan TM. The development and validation of the Multidimensional Dental Locus of Control 
Scales. Buffalo, NY: State University of New York1980.

85. National Survey of Children’s Health. Child and Adolescent Health Measurement Initiative, Data 
Resource Center on Child and Adolescent Health. 2007. http://childhealthdata.org/learn/
topics_questions/2007-nsch?itemid=K2Q01_D. Accessed February 21, 2013.

86. Braun PA, Lind KE, Batliner T, Brega AG, Henderson WG, Nadeau K et al. Caregiver reported 
oral health-related quality of life in young American Indian children. J Immigr Minor Health. 
2014;16(5):951–8. doi:10.1007/s10903-013-9870-0. [PubMed: 23857123] 

87. Braun PA, Lind KE, Henderson WG, Brega AG, Quissell DO, Albino J. Validation of a pediatric 
oral health-related quality of life scale in Navajo children. Qual Life Res. 2015;24(1):231–9. 
doi:10.1007/s11136-014-0751-3. [PubMed: 25005885] 

88. Wilson AR, Brega AG, Thomas JF, Henderson WG, Lind KE, Braun PA et al. Validity of measures 
assessing oral health beliefs of American Indian parents. Journal of racial and ethnic health 
disparities. 2018;5(6):1254–63. doi:10.1007/s40615-018-0472-3. [PubMed: 29508373] 

89. SAS Institute, Inc. Cary, North Carolina.

90. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health literacy and health 
outcomes: An updated systematic review. Ann Intern Med. 2011;155(2):97–107. [PubMed: 
21768583] 

91. DeWalt DA, Pignone MP. Reading is fundamental: The relationship between literacy and health. 
Arch Intern Med. 2005;165(17):1943–4. [PubMed: 16186462] 

92. Wolf MS, Davis TC, Osborn CY, Skripkauskas S, Bennett CL, Makoul G. Literacy, self-efficacy, 
and HIV medication adherence. Patient Educ Couns. 2007;65(2):253–60. [PubMed: 17118617] 

93. Lee YJ, Shin SJ, Wang RH, Lin KD, Lee YL, Wang YH. Pathways of empowerment perceptions, 
health literacy, self-efficacy, and self-care behaviors to glycemic control in patients with type 2 
diabetes mellitus. Patient Educ Couns. 2016;99(2):287–94. doi:10.1016/j.pec.2015.08.021. 
[PubMed: 26341940] 

94. Lee EH, Lee YW, Moon SH. A structural equation model linking health literacy to self-efficacy, 
self-care activities, and health-related quality of life in patients with type 2 diabetes. Asian Nurs 
Res (Korean Soc Nurs Sci). 2016;10(1):82–7. doi:10.1016/j.anr.2016.01.005. [PubMed: 
27021840] 

95. United States Census Bureau. My Tribal Area: 2013–2017 American Community Survey 5-Year 
Estimates. Accessible at: https://www.census.gov/tribal/. United States Department of Commerce. 
n.d. Accessed April 29, 2019.

96. da Fonseca MA, Avenetti D. Social determinants of pediatric oral health. Dent Clin North Am. 
2017;61(3):519–32. doi:10.1016/j.cden.2017.02.002. [PubMed: 28577634] 

97. Richman JA, Lee JY, Rozier RG, Gong DA, Pahel BT, Vann WF, Jr. Evaluation of a word 
recognition instrument to test health literacy in dentistry: the REALD-99. Journal of Public Health 
Dentistry. 2007;67(2):99–104. [PubMed: 17557681] 

98. DeWalt DA, Berkman ND, Sheridan S, Lohr KN, Pignone MP. Literacy and health outcomes: A 
systematic review of the literature. J Gen Intern Med. 2004;19(12):1228–39. [PubMed: 15610334] 

99. Shoemaker SJ, Wolf MS, Brach C. The Patient Education Materials Assessment Tool (PEMAT) 
and User’s Guide (Version 1.0). Prepared by Abt Associates, Inc. under Contract No. 
HHSA290200900012I, TO 4. Rockville, MD: Agency for Healthcare Research and Quality; 2014.

100. Doak CC, Doak LG, Root JH. Teaching Patients with Low Literacy Skills. 2nd Edition ed. 
Philadelphia: J. B. Lippincott Company; 1996.

Brega et al. Page 16

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://childhealthdata.org/learn/topics_questions/2007-nsch?itemid=K2Q01_D
http://childhealthdata.org/learn/topics_questions/2007-nsch?itemid=K2Q01_D
https://www.census.gov/tribal/


101. Baur C, Prue C. The CDC Clear Communication Index is a new evidence-based tool to prepare 
and review health information. Health Promot Pract. 2014;15(5):629–37. 
doi:10.1177/1524839914538969. [PubMed: 24951489] 

102. National Council of American Indians. Health Care. NCAI FY 2017 Indian Country Budget 
Request. Accessible at: http://www.ncai.org/resources/ncai_publications/ncai-fy-2017-indian-
country-budget-request. Accessed April 17, 2019. Washington, DC: NCAI; 2016.

103. National Indian Health Board’s Tribal Oral Health Initiative. Dental Therapy Start Up Guide for 
Tribal Leaders. Washington, DC: National Indian Health Board.n.d.

104. Batliner TS. American Indian and Alaska Native Access to Oral Health Care: A Potential 
Solution. J Health Care Poor Underserved. 2016;27(1 Suppl):1–10. doi:10.1353/hpu.2016.0041.

Brega et al. Page 17

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ncai.org/resources/ncai_publications/ncai-fy-2017-indian-country-budget-request
http://www.ncai.org/resources/ncai_publications/ncai-fy-2017-indian-country-budget-request


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Brega et al. Page 18

Table 1:

Sample Characteristics (N=579)

Mean (SD) or N (%)

Parent Characteristics

Age (years) 25.0 (5.5)

Gender: Female 563 (97.2%)

Race and Ethnicity

 American Indian 551 (95.2%)

 Hispanic or Latino 31 (5.4%)

 Member of the Participating Tribe 427 (73.9%)

Highest Grade Completed

 <High school graduate 232 (40.1%)

 High school grad or GED 143 (24.7%)

 Some college or vocational 163 (28.2%)

 College degree or more 41 (7.1%)

Income

 <$10K 296 (51.1%)

 $10–<$20K 57 (9.8%)

 $20–<$30K 47 (8.1%)

 $30–<$40K 17 (2.9%)

 >=$40K 22 (3.8%)

 Income Missing 140 (24.2%)

Employment Status

 Full- or part-time employment 105 (18.1%)

 Full- or part-time student 48 (8.3%)

 Homemaker 69 (11.9%)

 Unemployed 291 (50.3%)

 Other (retired, disabled, medical leave) 39 (6.7%)

Relationship to Child

 Mother 555 (95.9%)

 Father 14 (2.4%)

 Other 7 (1.2%)

Child Characteristics

Age (months) 0.7 (0.9)

Gender: Female 296 (51.1%)

Race and Ethnicity

 American Indian 579 (100.0%)

 Hispanic or Latino 51 (8.8%)
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Table 2:

Baseline Performance on Oral Health Constructs (N=579)
a

Mean (SD)

Health Literacy 3.9 (0.8)

Oral Health Knowledge 75.7 (12.9)

Oral Health Beliefs

 Extended Health Belief Model

  Perceived Susceptibility 2.9 (1.0)

  Perceived Severity 4.4 (0.8)

  Perceived Barriers 2.1 (0.9)

  Perceived Benefits 4.4 (0.8)

  Self-Efficacy 9.1 (4.1)

 Locus of Control

  Internal Locus of Control 4.1 (0.9)

  External Locus of Control – Powerful Others 2.2 (1.1)

  External Locus of Control – Chance 2.4 (1.1)

Behavioral Adherence 49.2 (23.3)

Oral Health Status 3.4 (1.1)

a
The range for each variable is as follows: the health literacy score as well as perceived susceptibility, severity, barriers, benefits, and the locus of 

control measures ranged from 1–5, with higher numbers reflecting a higher level of the construct; Self-efficacy had a potential range of 0–14, with 
larger numbers reflecting stronger self-efficacy; knowledge and behavior represented the % of items answered correctly or % of behaviors 
endorsed, respectively, and ranged from 0–100%; oral health status ranged from 1–5, with lower numbers reflecting better outcomes.
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Table 3:

Association of Health Literacy with Oral Health Constructs (N = 548)
a

Adjusted Correlation P value

Oral Health Knowledge 0.25 <0.001

Oral Health Beliefs

 Extended Health Belief Model

  Perceived Susceptibility −0.19 <0.001

  Perceived Severity 0.16 <0.001

  Perceived Barriers −0.26 <0.001

  Perceived Benefits 0.17 <0.001

  Self-Efficacy 0.27 <0.001

 Locus of Control

  Internal Locus of Control 0.06 0.154

  External Locus of Control – Powerful Others −0.20 <0.001

  External Locus of Control – Chance −0.23 <0.001

Behavioral Adherence 0.06 0.174

Oral Health Status −0.09 0.040

a
Models controlled for parent age and income.
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