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Abstract

This study tested a behavioral intervention to increase dental attendance among rural Oregonian 

low-income women and their children. It utilized a multi-site, single-blind, randomized trial 

design. Four hundred women were randomized into one of four conditions to receive prenatal or 

postpartum motivational interviewing/counseling (MI) or prenatal or postpartum health education 

(HE). Counselors also functioned as patient navigators. Primary outcomes were dental attendance 

during pregnancy for the mother and for the child by age 18 months. Attendance was obtained 

from the Oregon Division of Medical Assistance Programs and participant self-report. Statewide 

self-reported utilization data were obtained from the Oregon Pregnancy Risk Assessment 

Monitoring System (PRAMS). Maternal attendance was 92% in the prenatal MI group and 94% in 

the prenatal HE group (RR = 0.98; 95% CI = 0.93–1.04). Children’s attendance was 54% in 

postpartum MI group and 52% in the postpartum HE group (RR = 1.03; 95% CI = 0.82–1.28). 

Compared to statewide PRAMS, attendance was higher during pregnancy for study mothers (45% 

statewide; 95% CI = 40–50%) and for their children by 24 months (36% statewide; 95% CI = 27–

44%). MI did not lead to greater attendance when compared to HE alone and cost more to 

implement. High attendance may be attributable to the counselors’ patient navigator function.

Trial Registration: ClinicalTrials.gov Identifier NCT01120041
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Introduction

The perinatal period is an important time to focus on improving oral health. Maternal care 

has been shown to disrupt oral transmission of tooth decay pathogens from mother to child 

and delaying infection of the child by the mother results in improved oral health (Köhler & 

Andréen, 1994). Prevention programs in pregnant women can be effective (Gomez et al., 

2001). Nevertheless, many fail to see the importance of care during pregnancy, while others 

experience barriers (Singhal et al., 2014).

Klamath County, Oregon conducted a demonstration to promote attendance (Milgrom et al., 

2008). Women received counseling by a dental hygienist through the health department, 

who also functioned as a patient navigator. Almost 56% visited the dentist compared to less 

than 9% statewide. Interviews confirmed the centrality of the navigator function (Le et al., 

2009). There was a reduction in tooth decay among the children (Milgrom et al., 2010). 

Grembowski and colleagues (2008), in Washington, showed child utilization is higher when 

mothers have a regular source of care and mothers reported their children were healthier.
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Barriers also exist to care for children (Garg et al., 2013) and programs have been developed 

to increase attendance and impact the knowledge and attitudes of dentists (Grembowski & 

Milgrom, 2000). Investigators have attempted counseling interventions to encourage parents 

to begin care for their children by age one (Lee et al., 2004), establish a dental home 

(Brickhouse et al., 2013), and reduce childhood dental disease (Ramos-Gomez et al., 2012). 

One such counseling approach, motivational interviewing (MI), is a client-centered but 

directive counseling strategy. A brief MI approach (BMI), designed for use in primary care 

settings, has shown promise in prenatal care (Bogaerts et al., 2013) and within dental 

settings (Weinstein et al., 2006; Harrison et al., 2012; Broughton et al., 2013). Weinstein and 

others (2006) randomized 240 parents of six to18 month infants to a BMI intervention or 

HE. BMI took 45 minutes, included six follow-up calls and two postcards over a year, and 

focused on home oral hygiene and diet. After two years there was a 46% reduction in tooth 

decay in the BMI group. Although BMI resulted in reduced tooth decay, there were 

limitations; number and length of contacts differed between conditions, and MI delivery 

fidelity was not monitored. The active part of the intervention may have been the increased 

contact with the interventionist, whose role was similar to a patient navigator, rather than the 

intervention’s content. This is consistent with the observed difference in the number of 

fluoride varnish applications between the groups and no difference among any of the 

measures of oral health behaviors. In another dental MI study, caregivers of African-

American preschool children were randomized to one of two groups – MI plus oral health 

education DVD vs. DVD alone (Ismail et al., 2011). In contrast to the previous study, 

fidelity of MI interventionists was assessed and found to be weak, and the intervention had 

limited effectiveness on controlling dental disease.

To build on the successful community intervention in Oregon (Milgrom et al., 2008; 

Milgrom et al., 2010), address the aforementioned studies’ limitations (e.g., behavioral 

intervention and counselor fidelity), and examine a maternal child health approach to 

reducing tooth decay, “Baby Smiles” tested a two-phase brief motivational counseling 

intervention to increase dental attendance among rural low-income women and their 

children. Additionally, a cost minimization analysis was conducted to compare the cost-

effectiveness of the brief motivational intervention to health education to understand the cost 

implications of implementing this approach.

Study Hypotheses

The study had three primary hypotheses: (1) women in prenatal MI would have a greater 

frequency of utilization than women in prenatal HE, (2) children of women in postpartum 

MI would have a greater frequency of preventive care by 18 months than children of women 

in postpartum HE, and (3) children of women in prenatal-postpartum MI would have greater 

preventive utilization than children of women in prenatal HE-postpartum MI. In this last 

comparison, we examined if providing mothers with MI for utilizing care for themselves 

would have a carryover effect and strengthen motivation to utilize care for their children. 

Eighteen months was chosen as the cut-off to evaluate if mothers met the recommendation 

to establish care for their child.
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The study had secondary hypotheses; (1) as baseline readiness to change increases, the 

effects of MI on prenatal attendance and children’s attendance for preventive care during 

their first 18 months of life will increase [Note: readiness baseline for prenatal attendance 

assessed prior to prenatal intervention and readiness baseline for children’s attendance 

assessed prior to postpartum intervention], and (2) number of preventive home practices 

taken by mothers to prevent tooth decay in their children at 18 months postpartum will be 

greater among women in postpartum MI compared to HE. Exploration of the effects of other 

moderators (e.g., maternal depression, dental anxiety, oral health impact, and perceived 

stress) was assessed without a priori hypotheses.

Methods

Four hundred pregnant women living in four rural Oregon counties and eligible for 

Medicaid (Oregon Health Plan; OHP) were randomly allocated to one of four groups: (1) 

prenatal MI followed by postnatal MI, (2) prenatal MI followed by postnatal HE, (3) 

prenatal HE followed by postnatal MI, and (4) prenatal HE followed by postnatal HE. 

Descriptions of the design and intervention’s fidelity monitoring have been published 

(Milgrom et al., 2013; Weinstein et al., 2014).

Participants and Setting

Participation was limited to English-speaking women ≥15 years old in their first or second 

trimester who were eligible for Medicaid, and who planned to reside with their infants for 

the entire study. Study sites were four rural counties in Oregon (Douglas, Jefferson, 

Josephine, and Lincoln). Participants were clients at public health departments and were 

recruited by department staff and enrolled by Baby Smiles counselors. There was one 

counselor per county with the exception of Lincoln, which had a counselor at each of two 

sites.

University of Washington and Oregon State Public Health Division/Multnomah County 

Public Health IRBs approved the study. Participants gave informed consent.

Efforts were made to increase awareness and knowledge of community dentists and 

physicians. Materials were distributed and visits were made to local dental and medical 

groups. Managed dental care programs centralized appointments and trained personnel to 

prioritize pregnant women and young children. Community involvement resulted in 

incorporation of a patient navigator function in the counselors’ roles. As part of the 

navigator role, counselors, after getting an affirmative response from participants about their 

desire to visit the dentist, assisted the women with making appointments. Navigator 

assistance was available for all study conditions. Oregon provided insurance coverage for 

pregnant women with family incomes below 185% of the Federal Poverty Level. The period 

of coverage was the duration of pregnancy plus two months. Coverage was available for 

children from birth.

Interventions

Intervention protocols were scripted to ensure consistency. At the end of the intervention 

session, counselors assisted both MI and HE participants who wanted a dental appointment.
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MI Interventions—Both the prenatal and postpartum MI interventions included written 

protocols and video-recorded “real life” examples to guide discussion and assure fidelity. MI 

interventions also included a fillable written plan for participants to take home after the 

session. As part of the intervention, follow-up phone calls were made to check-in on 

participants’ plans, report unanticipated problems, and inquire about readiness to make a 

dental appointment if not previously made.

Prenatal phase: The intervention was delivered in-person by the counselor immediately 

after enrollment and baseline measures assessment. Counselors focused on barriers to care 

during pregnancy and identified participants’ dental needs, dental risks, reinforced needs, 

and navigated barriers to care. Written prenatal educational materials from the National 

Maternal Child Oral Health Resource Center (NMCOHRC) included Two Healthy Smiles: 

Tips to Keep You and Your Baby Healthy. Women also received information about dental 

coverage, guidelines to being a successful patient, and a “prescription” for oral health. 

Counselors made follow-up phone calls four and six weeks following the intervention.

Postpartum phase: The postpartum intervention was delivered in-person, approximately 

nine months after the birth except for 33 cases (10.6%) where the postpartum intervention 

was by phone. Counselors identified participants’ needs for their child’s dental health, the 

dental risks for their children, reinforced their needs, and navigated barriers to professional 

care and personal oral hygiene. They presented a menu of preventive strategies such as oral 

hygiene and dietary practices and the age 1 dental visit from which the mother could choose 

and showed a brief video on parenting behaviors and professional services for preventing 

tooth decay. Written postpartum health education materials included NMCOHRC materials 

(Two Healthy Smiles: Tips to Keep You and Your Baby Healthy; A Healthy Smile for Your 

Child: Tips to Keep Your Child Healthy; Topical Fluoride Recommendations for High Risk 

Children Under Age 6 Years), “prescription” for oral health, and a ‘first dental visit’ card. 

Counselors made a follow-up call six weeks after intervention delivery.

HE Interventions—Educational materials provided in the prenatal and postpartum HE 

conditions were the same as the MI interventions. Intervention delivery mode and timing 

were the same for HE groups as MI groups. In contrast to MI, HE protocols were short with 

simple instructions to provide automated educational information followed by asking 

participants about their readiness to make a dental appointment. In the prenatal HE group, a 

computerized slide show presenting the NMCOHRC messages was played. In the 

postpartum HE group, participants were shown the same video as the postpartum MI group, 

but without any discussion of the information. In contrast to MI interventions, HE 

interventions’ follow-up phone calls only asked about participants’ reports of unanticipated 

problems and their readiness to make a dental appointment if not previously made.

Schedule and Study Measures

Figure 1 depicts study events and measures. Baseline measures were collected prior to 

delivery of the intervention. The prenatal and postpartum interventions’ follow-up 

assessments, three months post-baseline and approximately 15–18 month postpartum also 

included a debriefing survey about the MI and HE conditions. Participants received 
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incentives throughout the study in the form of gift cards (up to $80), a baby gift, and 

toothpaste/toothbrushes for mothers/children. Study measures included mother’s readiness 

to visit the dentist (scoring range 0–10, where higher scores indicate greater readiness; 

Coolidge et al., 2011), prenatal depression (Center for Epidemiologic Studies Depression 

Scale [CES-D]; scoring range 0–60, where higher scores indicate more depressive 

symptoms; Radloff, 1977), maternal perceived stress (Perceived Stress Scale [PSS]: scoring 

range 0–40, where higher scores indicate greater stress; Cohen & Williamson, 1988), 

maternal oral health impact (Oral Health Impact Profile short form [OHIP]: scoring range 0–

56, where higher scores indicate lower oral health quality of life; de Oliveira & Nadanovsky, 

2006), and maternal dental anxiety questions [M-DAS]: scoring range 5–25, where higher 

scores indicate greater dental anxiety; Humphris et al., 1995). Post-partum: readiness to take 

child to the dentist, maternal dental anxiety, maternal depression, maternal perceived stress, 

maternal self-efficacy, maternal oral health knowledge, and fatalism (Adair et al., 2004; 

Finlayson et al., 2005).

Primary Outcome Measure – Dental Attendance

Primary outcome measures were dental attendance during pregnancy and up to two months 

postpartum, and preventive dental attendance by 18 months of age for the child. These 

outcomes were ascertained using Medicaid claims obtained from the Oregon Division of 

Medical Assistance Programs (DMAP). Data included all claims from May 1, 2010 to 

October 31, 2013 for the primary outcome measures (any dental service by pregnant/

postpartum women and preventive dental services by children) defined by Current Dental 

Terminology codes (CDT codes - 100s, 1000s; routine and problem-based dental exams, 

cleanings, and fluoride treatments). This range allowed us to have a record of utilization for 

most children by 18 months of age. DMAP merged the list of participants and their ID 

numbers with their Medicaid Claims. Data were de-identified. Because some women had 

coverage in addition to Medicaid or could have paid out of pocket, we included self-reports 

in the study questionnaires. Based on the responses, we added 12 visits made during 

pregnancy (by women in MI). We added 30 child visits (18 - postpartum MI; 12 - 

postpartum HE). Visits were confirmed by counselors. Moderators for the intervention effect 

on the primary outcomes were also assessed by questionnaire. Potential moderators of 

maternal utilization were measured at baseline: readiness to visit the dentist, prenatal 

depression, perceived stress, oral health impact, and dental anxiety. Moderators of children’s 

utilization were measured at three months (dental anxiety and oral health impact) and nine 

months (readiness to take child to the dentist, postnatal depression, perceived stress, self-

efficacy, oral health knowledge, and fatalism).

Secondary Outcome Measures – Oral Health Practices

The secondary outcome measures, number of home oral health practices taken by mothers to 

prevent tooth decay in their children, were assessed at study end (15–18 months after child’s 

birth) by questionnaire. These practices included checking teeth for stains/white spots, twice 

daily tooth brushing, using fluoride toothpaste, not sharing oral bacteria (cleaning pacifiers 

with mouth or sharing utensils), bottle weaning by 12 months, limiting sweetened drinks and 

sugary foods to less than twice a day, and not using a bottle during nap time unless filled 

with water.
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Sample Size Determination

Sample sizes were determined to provide adequate power to test three a priori hypotheses. 

Sample sizes were calculated based on chi-square test using a two-sided significance level of 

0.016 to account for the three primary comparisons. Given the primary outcome, dental 

utilization, would be obtained from Medicaid on all subjects except those that explicitly 

refused participation, we assumed a 10% rate of attrition by study end. Unequal group sizes 

were used because a greater number of subjects were required for the two intervention 

groups receiving postpartum MI to test the third hypothesis. Milgrom et al (2008) found 

only 8.8% of pregnant women served by Medicaid in Oregon received dental care. To 

account for a potential effect of HE, we assumed a higher rate of dental utilization during 

pregnancy, 15 to 25%, in the HE prenatal groups. Based on a sample size of 180 women in 

the prenatal MI and HE conditions, power was ≥85% to demonstrate a twofold or greater 

increase in utilization for the prenatal MI (Hypothesis 1). In a National Survey of Children’s 

Health (Hale, 2003) the use of preventive dental care by children during the first 18 months 

was 10%. In a study of the Washington’s State Access to Baby and Child Dentistry program 

only 12% of Medicaid-enrolled children had any utilization during 24 and 48 months of age 

and only 2.4% of children had utilization during 12 to 24 months of age (Milgrom et al., 

1997; Grembowski & Milgrom, 2000). To account for a potential effect of HE, we assumed 

a higher rate of preventive dental utilization, 10 to 20%, during the first 18 months of life for 

children of mothers in the postpartum HE condition. Based on sample size of 266 in the 

postpartum MI condition and 94 in the HE condition, power was determined be ≥95% to 

demonstrate a 2.5 to three-fold increase in preventive utilization for children of mothers in 

postpartum MI (Hypothesis 2). For the third comparison, based on a sample size of 133 in 

each of the postpartum groups (HE-MI and MI-MI), power was ≥80% to demonstrate a 1.5–

2 fold increase in preventive utilization for children of mothers who receive the prenatal and 

postpartum MI as compared to children of mothers who only received postpartum MI, 

assuming rates of 20% to 40% (Hypothesis 3).

Randomization

Participants were randomly assigned at the prenatal baseline visit to one of four intervention 

groups. Randomization was stratified on counselor/county health department to ensure the 

study groups would be balanced within each counselor. Blocking, with block sizes of four or 

eight were used to ensure the groups would be balanced across the study period. To prevent 

determination of the intervention assignment, which could be possible with fixed block 

sizes, computer-generated permuted blocks of size four or eight, were randomly chosen with 

¾ and ¼ probability (Efird, 2011). The randomization list was prepared using the “sample” 

function of the R statistical software (R Foundation for Statistical Computing, Vienna, 

Austria, V. 2.5.1).

Allocation and Blinding

After consent, the counselor opened the sealed and sequentially numbered study packet 

containing the assigned prenatal intervention, and then prior to the nine month postpartum 

intervention the study data manager emailed the counselor the intervention. Participants 

were not informed of intervention assignments.
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Statistical Methods

For the analysis of the primary outcomes all women and children were included in their 

assigned group regardless of how many of the MI or HE activities completed. Exceptions 

were that children’s receipt of preventive care was limited to only live-born and resident 

children (Figure 2). Sixteen subjects were excluded because of withdrawal, moving, or 

missing Medicaid ID (Figure 2). Primary outcomes were compared according to the three a 

priori hypotheses (prenatal MI versus HE for mother utilization, and for child preventive 

utilization postpartum MI versus HE, and prenatal-postpartum MI-MI versus HE-MI). In 

addition, child preventive utilization was compared for prenatal-postpartum MI-MI, HE-MI, 

and MI-HE versus HE-HE. Log-linear regression analyses were used for these group 

comparisons (Spiegelman & Hertzmark, 2005), and all regression models adjusted for 

potential counselor/county health department differences by inclusion of indicator variables 

for counselor in the regression model. Log-linear regression analysis was used to assess for 

the a priori (readiness) and other exploratory moderation effects on mother utilization and 

child preventive utilization by assessing for an interaction between the hypothesized 

moderators and intervention group. The same group comparisons used for the primary 

outcomes were used to compare the intervention group on the secondary outcomes at 15 to 

18 months postpartum. Analyses were based only on mothers with questionnaire data at 15 

to 18 months postpartum (280/349).

Comparison of Study Outcomes with Statewide Data

Statewide self-report data were obtained from PRAMS surveys (PRAMS for 2010 births; 

PRAMS for 2007 births; and PRAMS-2 for 2007 births) to compare dental attendance trends 

to Baby Smiles participants and their children to pregnant women and their children in the 

four counties. These data were also sought to compare dental attendance of our study 

participants with that of low-income Oregon mothers generally. To create this comparison, 

we included any PRAMS respondent who reported “Oregon Health Plan or Medicaid” as 

their prenatal care insurance in response to the question “Did any of these insurance plans 

help you pay for prenatal care? (Check all that apply).” Mother’s use of dental services was 

coded as “yes” if she answered “Yes, I went to a dentist or dental clinic” in response to the 

PRAMS question, “This question is about the care of your teeth during your most recent 

pregnancy.” Children’s utilization was coded as “yes” if the mother answered yes to the 

PRAMS-2 question: “Has your two-year old ever been to a dentist or dental clinic?” Rates 

of dental utilization for pregnant women and their children were computed along with 95% 

confidence intervals (CI). No hypothesis tests were performed given PRAMS subjects were 

recruited using different methods (i.e., randomly sampled subjects rather than study 

volunteers) and the outcomes were assessed differently. Rates and confidence intervals were 

computed using methods that accounted for the complex sampling design of the PRAMS 

data [Proc Surveyfreq and Surveylogistic; SAS software (Version 9.3; SAS Institute, Cary, 

NC)].

Cost Minimization Analysis

Costs were estimated using the local public health agency and societal perspectives because 

this research is relevant to public health agencies and practitioners wishing to understand the 
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cost implications of an MI vs. HE intervention to increase dental attendance at the county 

level (Weinstein et al., 1996; Van Keulen et al., 2010). The societal perspective, a standard 

in cost effectiveness analysis, includes all the resources used in the intervention whereas the 

public health agency perspective includes only the costs attributed to the public health 

agency. Resources were grouped into set-up (fixed) costs and variable costs (Ruger et al., 

2009). Research-driven costs, such as gathering data as part of the clinical trial, were 

excluded. Data sources were clinical trial and contract records for the intervention counties.

Total set-up costs include training costs and community outreach. The trainer was assumed 

to be a local health education specialist and the community involvement champion would be 

a local dentist. The salary and benefits for these personnel were estimated using Bureau of 

Labor Occupational Employment Statistics and previous research (Bureau of Labor 

Statistics. Occupational Employment Statistics. 2014. Available at: http://www.bls.gov/oes/

home.htm; Ruger et al., 2009). Training-related travel costs for the trainer and counselors 

were estimated using the federal per diem and reimbursement rates published by the US 

General Services Administration for that year.

Variable costs, from an agency perspective, included counselor and supervisor time costs 

and intervention resources. From a societal perspective, variable costs also included 

counselor, supervisor, and participant time costs and intervention resources. Participant 

salaries and benefits were estimated using Oregon hourly minimum wage rates for each year 

(US Department of Labor: Wage and Hour Divison. Minimum Wage Laws in the States. 

2014. Available at: http://www.dol.gov/whd/minwage/america.htm). Amount of time spent 

on the intervention was collected prospectively in participants’ sessions, which recorded 

start and end times for each participant across intervention conditions. The loaded hourly 

pay of counselors and supervisors was obtained as noted earlier. Because of participants’ 

random assignment to the conditions, we assumed there were no differences in average 

patient costs (i.e., lost wage and leisure time, travel time, appointment waiting time) 

between groups.

Discounting was applied such that costs were represented in 2012 dollars because 2012 was 

the final project year. Discounted costs were estimated by multiplying the total costs each 

year by the percent inflation between that year and 2012. Inflation percentages were based 

on the current US inflation rates established by the Consumer Price Index.

Results

Recruitment and enrollment occurred between May 6, 2010 and August 2, 2011. The first 

prenatal follow-up began June 15, 2010. The first study end follow-up call was January 10, 

2012 and the last study end follow-up occurred May 20, 2013. Figure 2 shows the flow and 

final disposition of participants. Fifty-one (12.7%) participants were excluded from the data 

analysis; most of the exclusions were due to discontinuations due to loss of the fetus/child 

either through miscarriage (n = 17), child death (n = 5) and loss of custody (n = 13), and 

other exclusions were due to requesting to be withdrawn from the study (n = 3), moving out 

of state (n = 12) and missing the child’s Medicaid ID (n = 1). Baseline data provided by 

mothers excluded from the analysis of study outcomes, compared to mothers included in the 
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analysis, reported higher levels of perceived stress (mean ± SD = 17 ± 7 vs. 14 ± 7; p=0.01), 

more symptoms of depression (18 ± 11 vs. 14 ± 9; p=0.04), higher oral health impact scores 

(13 ± 14 vs. 10 ± 10; p=0.11), and were more likely to have two or more children (30% vs. 

19%; p=0.11).

Table 1 shows baseline characteristics for Baby Smiles participants. The mean age was 24 

years of age (range = 15–41). Most participants were White (79%), not Hispanic (91%), and 

married or living with a partner (60%). Almost half of the participants (49%) were first-time 

mothers, and nearly 40% had some college or vocational training beyond high school. With 

regard to previous dental attendance, at baseline, one-third had not visited a dentist within 

the last two years and 23% had done so for a dental emergency. Over 90% of the women 

were either in the preparation (36%) or action (56%) phase of the readiness ladder for 

obtaining dental care. Baby Smiles participants appeared to have low dental anxiety (only 

14% with an anxiety score ≥19), low perceived stress (mean score = 14), and relatively high 

oral health quality of life (mean score = 10). For perceived stress, participants had a lower 

mean score compared to a US national sample of female respondents (mean score = 20.2; 

Cohen & Williamson, 1988). Furthermore, Baby Smiles participants had few symptoms of 

prenatal depression: One-third (35%) scored 16 points or higher on the CES-D, where scores 

of 16 to 26 indicate mild depression (Zich et al., 1990). Groups were comparable across 

baseline characteristics, except prenatal HE groups had a greater proportion of mothers with 

a CES-D score >16 (40 to 42% vs. 28 to 30%; p=0.04) and prenatal MI groups had on 

average higher scores on the M-DAS (12.6 to 13.2 vs. 11.6 to 11.9; p=0.05).

Maternal and Child Dental Attendance – Primary Outcomes

Table 2 shows the results for the Baby Smiles’ study primary outcome measures on dental 

attendance from both DMAP and questionnaire self-report data for three primary 

comparisons; (1) maternal dental attendance between the prenatal MI and HE groups, and 

(2) children’s dental attendance between the postpartum MI and HE groups and (3) 

children’s dental attendance between the MI-MI and the HE-MI groups. There were no 

significant differences between the MI and HE groups for the mothers’ prenatal attendance 

(RR=0.98; 95% CI = 0.93–1.04) nor for children’s attendance in the remaining two 

comparisons: postpartum MI vs. HE (RR=1.03; 95% CI = 0.82–1.28) or MI-MI vs. HE-MI 

groups (RR=1.05; 95% CI = 0.80–1.36). Mothers’ dental attendance in the prenatal period 

was very high (prenatal MI vs. HE: 92% vs. 94%) while children’s dental attendance was 

almost half that of maternal attendance for both comparisons (postpartum MI vs. HE: 54% 

vs. 52%; MI-MI vs. HE-MI: 52% vs. 55%). Neither maternal prenatal attendance nor 

children’s attendance between the MI and HE varied by counselor (p>0.20). Adjusting for 

baseline differences did not change results (e.g., MI vs. HE for maternal prenatal attendance 

[adjusted RR = 0.98; 95% CI = 0.92–1.03] and children’s attendance [adjusted RR = 0.97; 

95% CI = 0.80–1.17]).

Additional results (median [interquartile range, IQR]) based on DMAP data (excluding self-

report information) included a similar number of maternal dental visits for the prenatal MI 

and HE groups (number of visits = 2 [2–4] vs. 2 [2–3]; Mann-Whitney, p=0.08), dental 

attendance by children at 12 months of age (28% vs. 23%, p=0.36), and the age of the child 
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at their first dental visit between 6 to 18 months (12.6 [12–14]). Moreover, for the women 

who had a maternal dental visit, 86.6% received diagnostic, 83.1% imaging, and 80.6% 

preventive services, while 52.5% had routine restoration, 24.5% extractions, 11.1% complex 

restoration, 7.6% periodontal procedures, or 6.7% endodontic procedures.

Preventive Oral Health Practices – Secondary Outcomes

Preventive practices for children were assessed at the study end (15–18 month postpartum, 

N=280) and included: checking for white spot lesions by lifting the lip, tooth brushing 

frequency, use of fluoridated toothpaste, transmission of cavity-causing bacteria through 

sharing utensils, pacifiers and pre-chewing food, limiting sweet snacks and foods to less 

than two times per day, not using a bottle at naptime, and weaning from the bottle at 12 

months. Log-linear regression analyses revealed that there were no differences in preventive 

oral health practices of mothers in the MI and HE groups and no difference between the MI-

MI and HE-MI groups. The majority (>85%) of mothers checked their children’s teeth for 

stains or white spot lesions regardless of study group. Overall, 62% of mothers reported 

brushing their children’s teeth two or more times per day and 25% reported brushing once 

per day. In addition, more than half engaged in preventive activities for their children, with 

the exception of bottle weaning by 12 months, and for most groups, less than 50% of 

mothers weaned by one year.

Moderators of Utilization

Moderation analyses were conducted for readiness at baseline for mothers’ utilization and at 

nine months for children’s utilization. Exploratory moderation analyses were conducted for 

depression, dental anxiety, oral health impact and perceived stress measured at baseline for 

mothers’ utilization. For children’s utilization, exploratory moderation analyses were 

conducted for depression, perceived stress, oral health fatalism, oral health self-efficacy, 

bottle use knowledge and child oral hygiene (measured at nine months postpartum), and 

dental anxiety and oral health impact (measured three months postpartum). There were no 

significant effects of the a priori or exploratory moderating variables tested.

Cost Minimization Analysis

Table 3 shows total costs and costs per participant for each condition and for Baby Smiles 

overall. Variable costs comprised a higher proportion of total project costs. The MI-MI 

group had the highest costs, and HE-HE had the lowest costs. The difference in costs to a 

public health agency to implement a similar brief MI intervention versus a HE intervention 

was $170.58 per participant ($2012 dollars). Table 3 also shows the total costs and 

participant costs using a societal perspective. The difference in costs between MI-MI and 

HE-HE using the societal perspective was $172.29.

Visiting the dentist– Comparison with PRAMS

Attendance during pregnancy and early childhood was assessed within PRAMS to determine 

if Baby Smiles participants had greater attendance. Attendance data revealed 45.1% (95% 

CI = 40.2–50.0) of pregnant women on OHP visited the dentist statewide and 60.5% (95% 

CI = 42.6–78.3) for the four study counties. Attendance data for children on Medicaid 
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showed 35.6% (95% CI = 27.3–43.9%) visited the dentist statewide. Medicaid children’s 

utilization among the four study counties was much lower (8.1%; 95% CI = 1.5–14.8%), but 

the number of survey respondents from the four counties was small.

Discussion

This study was conducted in a setting with community workers as interventionists and 

standardized protocols. Outcomes were drawn from publicly available claims data. Thus, 

confidence is increased that the results are valid and potentially generalizable to other 

communities in which low-income women and children have insurance and access to care.

“Baby Smiles” asked whether women who received a brief MI intervention during the 

prenatal and/or postpartum periods would be more likely to seek services for themselves or 

their children compared to women who received health education without interpersonal 

support. We found no difference between the intervention conditions in terms of mothers’ or 

children’s dental attendance. However, baseline assessments showed that the majority of 

participants were ready to visit the dentist. Additionally, explanation of the findings may lay 

in the patient navigator function in all conditions. Mostly, Baby Smiles participants were an 

educated and highly functioning group of women motivated to seek care. Characteristics 

expected in a low-income population–dental anxiety, perceived stress, poor oral health 

quality of life–were low. Thus with guidance in making and keeping dental appointments 

rates of attendance were high. This is consistent with findings of Le and colleagues (2009).

Given lack of group differences in prenatal attendance, we examined whether study 

participation itself led to increased attendance by comparing the state-specific PRAMS 

variables related to visiting a dentist during pregnancy and childhood. PRAMS results for 

2010 births revealed almost half of low-income women in Oregon and over 60% of low-

income women within the four study counties visited the dentist during pregnancy or soon 

after. While these percentages are higher than reported from a previous study, they are less 

than those of the Baby Smiles groups. Since the earlier work, there have been efforts (Oral 

Health Care During Pregnancy Expert Workgroup, 2012) focused on oral health care during 

pregnancy. Also, as part of the community involvement aspects of this study, extensive 

efforts were made to reduce barriers to care among providers. It is likely these efforts 

resulted in more attention to pregnant women’s oral health needs and created “ready” 

dentists. Furthermore, it is possible that with most of the participants being so close to the 

top of the ‘readiness ladder’, the effect of brief MI was indistinguishable from HE.

Overall, the percentage of children who visited the dentist was lower than that for mothers. 

While the first year dental visit is promoted by national groups, there is still work to do to 

ensure that low-income children are seen.

Similar to the results of the analysis of the primary outcome measures, we found no 

differences between groups in secondary outcomes. More than half of the mothers, 

regardless of group, performed most preventive activities. Over 85% reported checking for 

white spot lesions or staining. Over 60% reported using fluoridated toothpaste when 

brushing their children’s teeth. Given the cautious “directions for use” of fluoride toothpaste 
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on the toothpaste tubes, it was interesting that mothers complied with recommendations 

within the health education materials and MI sessions to use fluoridated toothpaste. In 

addition, mothers appeared to be open to or complied with information on reducing the 

transmission of cavity-causing bacteria. In examining the questions that made up the 

transmission of germs construct (pacifier use, sharing utensils, pre-chewing foods), less than 

10% reported cleaning the pacifier with their mouths, approximately 80% did not share 

utensils, and only 1% reported pre-chewing children’s food.

Costs reflect anticipated costs to public health agencies to administer this intervention to 

increase use of care among rural, low-income women and young children. Ongoing project 

costs (i.e., variable costs), including personnel, contributed to a greater share of total costs 

than setup. This suggests that agencies may need to plan for ongoing funding. The MI-MI 

intervention was most costly; the second most costly was prenatal MI followed by postnatal 

HE. The cost difference between prenatal MI/postnatal HE and prenatal HE/postnatal MI 

stems from differences in training. The prenatal MI training was longer than the training 

provided to administer the post-natal MI although this time was inflated because of the need 

to document intervention fidelity and hiring counselors with no previous MI experience. 

Despite need to allocate limited resources, agencies may see the benefit in hiring a counselor 

to provide HE not solely for providing education but to assist in patient navigation. 

Participant time valued at minimum hourly wage was the only addition to societal costs 

making the difference in costs between the agency and societal perspectives very small.

Limitations

This study found no differences between MI and HE for promoting attendance in low-

income mothers and their children. MI, although promising in oral health has had varied 

success. In the current RCT, participants benefited from counselors functioning as patient 

navigators. Inclusion of the navigator role likely had an impact on participants’ behavior and 

lessened differences between treatments. Nevertheless, a decision was made that not 

providing the navigation was neither ethical nor practical in a community trial. Moreover, 

selection bias is likely present. Women enrolled in this study were volunteers. Study 

volunteers tend to have various reasons for engaging in research including obtaining 

ancillary health services. This was evident in the number of women who scored high in 

readiness to visit the dentist across the groups, likely obfuscating the outcome. And finally, 

although we believe that our results are generalizable to rural-dwelling, low-income women 

who have access to dental insurance and services, it is possible that the comparative effects 

of MI and HE differ in low readiness communities and/or communities where health care 

providers and dentists have little integration.

In summary, in this community RCT an MI approach did not lead to greater dental 

attendance among low-income, pregnant women and their children when compared to HE 

alone. High levels of attendance are likely attributable to their high level of readiness and/or 

the counselor’s patient navigator function. Compared to the statewide PRAMS, attendance 

was higher for Baby Smiles study mothers and their children in both MI and HE groups.
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Research Highlights

• Dental attendance was similar between the motivational interviewing counseling 

and health education groups.

• Baby Smiles participants’ dental attendance was higher than other Oregon 

women.

• Counselors’ patient navigator role may have impacted dental attendance.

• Higher costs were incurred for counseling compared to health education only.
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Figure 1. 
Overview of the Baby Smiles study design and measures.
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Figure 2. 
Flow diagram of the Baby Smiles participant recruitment, randomization, study design and 

final disposition (e.g., completion of study questionnaires and/or debrief at specific study 

events) of participating mothers.
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