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Abstract

Objectives—The authors examined whether low-income mothers, who have a regular source of 

dental care (RSDC), rate the dental health of their young children higher than mothers without a 

RSDC.

Methods—From a population of 108,151 children enrolled in Medicaid aged 3 to 6 and their 

low-income mothers in Washington state, a disproportionate stratified random sample of 11,305 

children aged 3 to 6 was selected from enrollment records in four racial/ethnic groups: 3,791 

Black; 2,806 Hispanic 1,902 White; and 2,806 other racial/ethnic groups. A mixed-mode survey 

was conducted to measure mother RSDC and mother ratings of child’s dental health and pain. The 

unadjusted response rate was 44%, yielding the following eligible mothers: 816 Black, 1,309 

Hispanic, 1,379 White, 237 Asian, and 133 American Indian. Separate regression models for 

Black, Hispanic and White mothers estimated associations between the mothers having a RSDC 

and ratings of child dental health.

Results—Across racial/ethnic groups, mothers with a RSDC consistently rated their children’s 

dental health 0.15 higher on a 1-to-5 scale (where 1 means ‘poor’ and 5 means ‘excellent’) than 

mothers without a RSDC, controlling for child and mother characteristics and the mothers’ 

propensity to have a RSDC. This difference can be interpreted as a net movement of one level up 

the scale by 15% of the population.

Conclusions—Across racial/ethnic groups, low-income mothers who have a regular source of 

dental care rate the dental health of their young children higher than mothers without a RSDC.
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Tooth decay is a growing, severe problem among low-income and minority preschool 

children that is compounded by limited access to dental care (1–4). Simply increasing 

children’s access to dental care through universal dental insurance may not reduce the 

inequalities in oral health (5). An additional approach to solving this public health problem 

may exist through the connection between mother and child oral health and the mother’s 

access to dental care (6). Mothers are the primary source of the dental caries bacteria 

infection in their children. Caries-preventive technologies delivered to mothers effectively 

reduce their cariogenic bacteria and the caries experiences of their infants (6–18). Through 

regular dental care, mothers build positive dental knowledge, attitudes and self-care 

practices, (19, 20) which may increase the child’s dental utilization and oral health (21, 22). 

If low-income mothers have a regular source of dental care (RSDC) and receive preventive 

services, oral health benefits may accrue to both mother and child through biological and 

dental care mechanisms.

To the best of our knowledge, no study has examined whether young children of mothers 

with a RSDC have better oral health than children of mothers without a RSDC, particularly 

in a racial/ethnically diverse and low-income population. In a Washington state study of low-

income children, having a mother with a RSDC at baseline was associated with greater odds 

of receiving any dental care in the following year (odds ratios 1.69 and 1.84 for young 

children of Black or Hispanic mothers, respectively; for White mothers the relationship was 

positive but not significant) (23). This suggests that child dental utilization is one of 

potentially several mechanisms linking mother RSDC to a child’s oral health.

In a population-based sample of young children in low-income families with Medicaid 

dental insurance in Washington state, we examine, by racial/ethnic group, whether mothers, 

who have a regular source of dental care (RSDC), rate the dental health of their young 

children higher than mothers without a RSDC. Caregiver reports of the child oral health are 

correlated highly with clinical findings. In a national sample of children aged 2–5, 11 

percent of parents rated their children’s oral health as fair or poor (versus good, very good, 

excellent), and of all the parents, those in low-income and minority families gave lower 

ratings of their children’s oral health (24). Parents’ ratings of their children’s oral health 

were correlated strongly with the number of children’s carious tooth surfaces. In a 

representative sample of 885 low-income African American families with children aged 1–5 

in Detroit, caregivers’ perceptions of their children’s oral health were significantly 

associated with children’s dental caries and perceived limitations of oral functions/activities 

(25).

METHODS

POPULATION, SAMPLE AND STUDY DESIGN

The population consisted of 108,151 children enrolled in Medicaid (the U.S. public dental 

insurance program for low-income persons) aged 3 to 6 and their mothers in Washington 

state (children’s household income eligibility for Medicaid in Washington state is 250% of 

Federal poverty level). We chose children aged 3–6 because the study’s main objective was 

estimating whether mother RSDC was related to child dental utilization, and dental 

utilization for children below age 3 was less than 30%, which would have decreased the 
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likelihood of detecting an association between mothers’ RSDC and their children’s dental 

utilization (26).

In April 2004, a disproportionate stratified random sample of 11,305 preschool children 

aged 3 to 6 was selected from Medicaid enrollment records in the following four racial/

ethnic groups: 3,791 Black; 2,806 Hispanic; 1,902 White; and 2,806 other racial/ethnic 

groups. If a household had more than one child in the age range, one child was selected 

randomly. The cross-sectional study design consisted of a survey of children’s mothers in 

September – December 2004. Study protocols were approved by the Washington State 

Institutional Review Board.

MEASURES

Measures were derived from Hay et al’s conceptual model of oral health and Grembowski et 

al’s conceptual model of dental care (19, 27).

Mother Rating of Child Oral Health—Mothers rated the dental health of their children 

on a 5-point scale of poor (1), fair, good, very good, excellent (5). Mothers also reported 

whether their children sometimes or frequently had any pain in his or her teeth versus no 

pain.

Mother Regular Source of Dental Care—RSDC was measured by whether a mother 

had a regular place of dental care or regular dentist based on Starfield’s (28) definition of a 

regular source of care: one place, one provider, over time for preventive and therapeutic care. 

Measures satisfying Starfield’s criteria were constructed from usual source of health care 

items in previous medical and dental surveys (29–31).

A mother had a regular place of dental care if she: a) responded ‘yes’ to “Is there a particular 

dental office, clinic, health center or other place that you usually go to for dental care?;” and 

b) the place where the mother goes was not a hospital emergency room; and c) she went to 

the place for 1 year or more; and d) the place was a source of preventive services, measured 

by having teeth cleaned in the past 2 years (32). Mothers had a regular dentist if: a) items 

(a), (b) and (d) for a regular dental place were met; and b) mothers reported seeing the same 

dentist each time they went there; and c) mothers went to that dentist for 1 year or more.

Mother, Family and Place Characteristics—Mothers’ race/ethnicity was measured by 

the question: “What race or ethnic background best describes you?,” with responses of 

Hispanic, Latino, or Spanish; White, not Hispanic; Black or African American; American 

Indian; Alaska Native; Asian (such as Vietnamese, Korean, Japanese, Filipino, Chinese, 

Asian Indian); Pacific Islander (such as Hawaiian or Samoan); or some other race/ethnicity. 

Socioeconomic status was measured by the mother’s highest educational degree, 

employment status, and family income in 2003 (categorized by less than $10,000, between 

$10,000 – $20,000, and over $20,000). Dental insurance was measured by whether the 

mother had no dental insurance, Medicaid, or private dental insurance from an employer. 

Mother characteristics also included mother’s age, single parent, race/ethnicity, current 

cigarette smoker, which mode of the survey the mother completed, dental fear, and belief 

that regular dentist visits can prevent loose teeth (33). Mothers rated their dental health on a 
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5-point scale of poor (1), fair, good, very good, excellent (5). Mental health symptoms in the 

past 4 weeks were assessed by averaging the mother’s responses to a 6-item mental health 

scale, where each item’s score ranged from 1 (best) to 6 (worst) (34, 35). Mothers reported 

whether they were born in the U.S.

Child Characteristics—Child survey measures included gender, age, whether the child 

had dental insurance other than Medicaid, and mother’s rating of the child’s dental fear (33).

The following child measures were collected from Medicaid records to compare children 

with and without completed questionnaires: whether the child had any Medicaid dental 

claims in January – April 2004 before the sample was drawn, gender, age, number of family 

members, whether the child was disabled, member of an American Indian tribe, immigrated, 

English was family’s primary language, and whether the child was enrolled in ABCD, a 

program to increase access to dental care for Medicaid preschool children in Washington 

state (30).

DATA COLLECTION

In June 2004 the Department of Social and Health Services (DSHS), which administers the 

Medicaid Program, mailed the parents of sampled children letters describing the study and 

containing instructions to notify DSHS if they did not want to participate. Three hundred 

ninety-six parents opted out of the study or had nondeliverable letters, leaving 10,909 

participants.

The Social and Economic Science Research Center (SESRC) at Washington State University 

performed a mixed-mode, web-mail-telephone survey of mothers using methods developed 

by Dillman (36). Mothers who did not complete the Web questionnaire were sent a mail 

questionnaire with letters in English and Spanish to everyone with a $2 bill incentive in the 

first mailing and follow-ups to nonrespondents. Mothers who did not respond to the Web or 

mail questionnaires were invited to complete a telephone interview in English, Spanish, 

Russian or Vietnamese, with interviews ending on December 31, 2004.

DATA ANALYSIS

Bivariate tests compared the characteristics of children with and without completed 

questionnaires, excluding children whose mothers refused study participation. Pearson Chi-

square test and ANOVA were performed to determine whether child and mother 

characteristics differed for Blacks, Hispanics and Whites.

We used linear models to estimate whether mothers’ RSDC was associated with the 

outcome, mothers’ ratings of their children’s oral health. We chose a linear regression model 

due to the ease of interpretation of results and use in prior studies of self-rated oral health 

(24, 37–39). Though the Likert-scale outcomes were not strictly continuous in nature, it has 

been shown that in large samples linear regression produced valid estimates (39).

Separate models were estimated for Black, Hispanic and White mothers. Models were 

estimated in three steps, initially entering child covariates, adding mother and family 

covariates, and finally entering propensity scores to attempt to correct for potential 
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endogeneity between RSDC and child dental use (40–44). A RSDC is not a randomly 

assigned attribute, and mothers having a RSDC may differ from those who do not in 

observed and unobserved ways that also contribute to differences in their children’s oral 

health. We estimated the propensity of mothers having a RSDC as a function of age, race/

ethnicity, income, education, employment status, dental insurance, marital status, mental 

health, preventive dental beliefs, dental fear, smoking status, immigrant status, survey mode, 

years in current residence and county, rural or urban residence, and county dentist-

population ratio, and quintile RSDC propensity scores were added to the final model (45–

47). Similar models were estimated using logistic regression for the dichotomous outcome 

of whether the child experienced tooth pain and whether dental health was rated fair or poor. 

Models were estimated using R version 2.2.1© 2005 statistical software.

Analyses were repeated for two racial/ethnic groups, American Indian and Asian mothers, in 

the fourth racial/ethnic group of the study’s disproportionate stratified sample. Because 

sample sizes are small, these analyses are exploratory.

RESULTS

Survey and Eligibility—In total, 4,762 parents completed either the Web (n=306), mail 

(n=3,329) or telephone (n=1,127) instruments. Of the remaining 6,147 parents (10,909 – 

4,762= 6,147), 695 parents refused to participate, 86% of those when contacted by telephone 

after the Web and mail surveys. Another 4,387 households had non-deliverable addresses, 

non-working telephone numbers, or ineligible individuals; and 1,065 parents were 

unreachable, unable to interview (due to hearing difficulty, language barrier or disability), or 

deceased. The unadjusted response rate is 44% (4,762/10,909), and excluding the 4,387 

households with ineligible individuals or inaccurate contact information, the adjusted 

response rate is 73% (4,762/6,522).

Compared to children without questionnaires (n=5,444), children with completed 

questionnaires (n=4,749) had similar characteristics but were more likely to have a Medicaid 

dental claim in January–April 2004 (43% versus 36%, p<.001) and be enrolled in ABCD 

(18% versus 13%, p<.001), and less likely to be from an American Indian tribe (3.6% versus 

5.1%, p<.001).

After excluding respondents who were not mothers, 4,373 mothers remained. From those, 

we excluded nine whose children were Medicaid ineligible. We excluded from analyses 140 

mothers who declined to specify their race, 114 who specified “other” race, and 160 who 

specified more than one race/ethnicity. Analyses were based on the remaining 3,874 mothers 

in the following racial/ethnic groups: Black (n=816), Hispanic (n=1309), White (n=1379), 

Asian (n=237), and American Indian (n=133).

Characteristics of Mothers and Children by Racial/Ethnic Group—Table 1 

compares the personal characteristics of mothers and children by racial/ethnic group. 

Statistically significant differences exist for almost all of the characteristics across the Black, 

Hispanic and White racial/ethnic groups.
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Overall, mothers rated their own dental health slightly less than good (avg 2.8, SD 1.2) on 

the 1-to-5 scale (1=poor, 2=fair, 3=good, 4=very good, 5 = excellent). Hispanic mothers 

rated their dental health lower than Black and White mothers (p<.001), and the percentages 

of mothers rating their dental health as fair or poor had a similar pattern: 41% for Black 

mothers; 52% for Hispanic mothers; and 42% for White mothers (p < 0.001).

Overall, mothers’ ratings of their children’s dental health were higher and averaged 3.5 (SD 

1.1). Hispanic mothers rated their children’s dental health significantly poorer than White or 

Black mothers, and the percentage of mothers rating their children’s dental health as fair or 

poor was higher for Hispanic mothers:15% for children of Black mothers; 13% for children 

of White mothers; and 26% for children of Hispanic mothers (p<.0001; see Figure 1). 

Mothers’ ratings of their children’s dental health are correlated modestly with self-ratings of 

their own dental health (r = .29; p < 0.001).

Mothers’ reports of child dental pain were similar across racial/ethnic groups, with children 

of American Indian mothers having the highest reports of dental pain (17%). Mothers’ 

reports of child dental pain have a modest, inverse correlation (r = −0.11; p< 0.001) with 

self-ratings of their own dental health.

MOTHER RSDC AND CHILD DENTAL HEALTH

The percentage of mothers with a regular place of dental care is similar across racial/ethnic 

groups (Black, 39%; Hispanic, 40%; White, 39%; p = .59). About 39% of Asian mothers 

and 47% of American Indian mothers have a regular place.

Table 2 indicates the relationship between a mother’s regular source of care and her child’s 

dental health. Adjusting for mother and child characteristics, Black, Hispanic and White 

mothers with a RSDC rated their children’s dental health significantly higher than mothers 

without a RSDC, with estimates ranging between 0.15–0.20 across racial/ethnic groups in 

Models 1 and 2. After adding the propensity scores to the regression model, the sizes of the 

estimates attenuated slightly and were highly consistent, a uniform 0.15 across groups. The 

association observed among Black mothers was no longer significant at conventional levels 

(p=.09). There were no relationships between mother’s RSDC and the report of whether the 

child had dental pain, and between mother’s RSDC and whether mothers’ rating of the 

child’s dental health was fair or poor.

Consistent with the more robust findings for Blacks, Hispanics, and Whites, the Asian 

mothers with a RSDC, on average, rated their children’s dental health higher than mothers 

without a RSDC by 0.14 (p=0.35). The average rating of child’s dental health by American 

Indian mothers with a RSDC was also higher by 0.14 (p= 0.46).

DISCUSSION

For young children in low-income families and covered by Medicaid, we found that low-

income mothers who have a regular source of dental care rate the dental health of their 

young children higher than mothers without a RSDC, controlling for child and mother 

characteristics and the mothers’ propensity to have a regular source of dental care. A regular 
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source of dental care is associated with a modest increase (0.15) in dental health on a 1–5 

scale, where 1 means ‘poor’ and 5 means ‘excellent’ dental health. This difference can be 

interpreted as a net movement of one level up this health scale by 15% of the population. For 

a clinical comparison, in a national study of children aged 2–5 the presence of a carious 

tooth surface was associated significantly with 0.51 lower parental ratings of their children’s 

oral health, controlling for child and family characteristics, parent perceptions of the child’s 

need for dental care and other factors (24).

This relationship was found for children with Hispanic and White mothers, and for children 

with Black mothers the relationship was almost statistically significant. Pilot findings show 

the same relationship for American Indian and Asian families. These benefits are 

population-based and reaching large numbers of families would help improve the oral health 

of low-income children.

Mother’s RSDC may be linked to her young children’s oral health through several 

mechanisms, particularly the influence that a mother’s RSDC has on the child’s access to 

dental care, oral hygiene habits, and direct exposure to cariogenic bacteria. In prior analyses 

we found that having a mother with a RSDC at baseline is associated with greater odds of 

the child receiving dental care in the following year. For children receiving dental care, 

mothers’ RSDC was associated with a greater likelihood of the child receiving preventive 

services, (23) which may have reduced caries and produced the favorable ratings of their 

children’s dental health. In addition, Black, Hispanic and White mothers having a RSDC 

was associated consistently with better ratings of their own oral health, greater likelihood of 

a dental cleaning and less likelihood of tooth extraction, suggesting that a RSDC has oral 

health benefits for the mother that may extend to her young children (48). However, 

measuring RSDC when the child is older because of the way the study was designed 

potentially reduces the chances of seeing the particular benefits of caries reduction through 

reduction of vertical transmission. Our findings imply that population-based interventions to 

increase the percentage of low-income mothers with a RSDC may result in a modest 

increase in children’s oral health.

It is unclear from our study design whether mother RSDC causes better ratings of child 

dental health or clinical dental health. Because low-income mothers are not randomly 

assigned to a RSDC, associations between mother RSDC and child dental health may be due 

to factors that influence both the mother’s dental habits and the child’s, but statistical 

adjustment for the propensity of mothers to have a RSDC did not change the results and may 

dampen those concerns. However, propensity scores are not a perfect substitute for 

randomization because the scores are based only on observed variables in the data set to 

adjust for differences between mothers with and without a RSDC. Unobserved confounders 

may still exist that explain the RSDC-child dental health relationship (49). Second, the 

cross-sectional study design limits causal inference, but the possibility of reverse causation 

of child dental health affecting mother RSDC seems unlikely. Third, we lacked clinical 

measures of children’s dental health, but given evidence that parent ratings of their preschool 

children’s dental health are correlated with clinical measures, this may be less of a concern 

(24, 25). To address these issues, we recommend future studies with prospective designs and 
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clinical measures, ideally randomizing low-income mothers without a RSDC to a RSDC 

intervention or usual care groups, and expanding the age range to include children under 3.

Due to survey nonresponse, it is unclear whether these findings are generalizable to the 

population of Medicaid children aged 3–6 in Washington state. Data do not exist to 

determine whether mothers who responded to the survey were different than mothers who 

did not respond, and we lack data about the perceived or clinical oral health of children 

without a completed questionnaire. Using Medicaid records, we compared the 

characteristics of children with versus without completed questionnaires, and most were not 

significantly different. However, compared to children with questionnaires, children without 

questionnaires were somewhat less likely to have Medicaid dental claims prior to the 

sampling date. If we assume that mother RSDC-child dental health effects are mediated 

partly by preventive dental visits, the RSDC effects on ratings of child dental health in the 

total population may be slightly smaller than in our sample. However, this assumption may 

not be accurate if children without questionnaires were more likely to have private dental 

insurance, which would reduce their likelihood of having Medicaid dental claims.

Black, Hispanic and White mothers also reported that 13–16% of their young children 

sometimes or frequently had dental pain, and 13–26% rated their children’s dental health as 

fair or poor. In contrast, mother RSDC was not associated with mother reports of child 

dental pain or fair-poor dental health.

We found that mothers’ dental health was much worse than children’s dental health. Over 

41–58% of mothers in the three racial/ethnic groups rated the condition of their teeth as fair 

or poor across racial/ethnic groups, while 13–26% of mothers rated their children’s dental 

health as fair or poor – which is worse than the 11% found in a national survey of children 

aged 2–5 (24). Mothers also were dissatisfied with the dental care they received (50).

We also found that mother ratings of her own dental health are correlated with her rating of 

the child’s dental health. This association is not surprising because household income, 

mother education and other characteristics influence all family members in a similar way. 

These patterns suggest that if low-income, young children have good-to-excellent oral 

health, their oral health may be at risk to erode over the life course and ultimately resemble 

the 41–58% levels of fair or poor oral health in their mothers. Public health interventions are 

warranted to prevent higher levels of child oral health from declining as they age into 

adulthood.

We conclude that in our sample, low-income mothers who have a regular source of dental 

care rate the dental health of their young children higher than mothers without a RSDC, and 

this relationship is consistent across racial/ethnic groups. These findings suggest that 

increasing access to dental care for mothers during this critical period of child development 

may have oral health benefits for the child.
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Figure 1. 
Mother’s Rating of Child’s Oral Health by Mother’s Race/ethnicity
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