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Abstract

practices.

end) to assess mediating and moderating factors.

Background: Rural, low-income pregnant women and their children are at high risk for poor oral health and have
low utilization rates of dental care. The Baby Smiles study was designed to increase low-income pregnant women's
utilization of dental care, increase young children’s dental care utilization, and improve home oral health care

Methods/design: Baby Smiles was a five-year, four-site randomized intervention trial with a 2 x 2 factorial design.
Four hundred participants were randomly assigned to one of four treatment arms in which they received either
brief Motivational Interviewing (M) or health education (HE) delivered during pregnancy and after the baby was
born. In the prenatal study phase, the interventions were designed to encourage dental utilization during
pregnancy. After childbirth, the focus was to utilize dental care for the infant by age one. The two primary outcome
measures were dental utilization during pregnancy or up to two months postpartum for the mother, and
preventive dental utilization by 18 months of age for the child. Medicaid claims data will be used to assess the
primary outcomes. Questionnaires were administered at enrollment and 3, 9 and 18 months postpartum (study

Discussion: This trial can help define the most effective way to provide one-on-one counseling to pregnant
women and new mothers regarding visits to the dentist during pregnancy and after the child is born. It supports
previous work demonstrating the potential of reducing mother-to-child transmission of Streptococcus mutans and
the initiation of dental caries prevention in early childhood.

Trial registration: ClinicalTrials.gov Identifier NCTO1120041
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Background

Dental health is an intergenerational problem in high-risk
communities. Low-income women who report being in
good dental health, and who believe in the benefit of den-
tal care for their children, are more likely to have a usual
source of dental care for themselves than are women who
report both poor oral health and more negative attitudes
toward pediatric dental care [1]. Similarly, preschool chil-
dren whose mothers had a regular source of dental care
were more likely to receive dental care [2,3]. Many
women, however, do not seek oral care during pregnancy;
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while others who do, experience barriers including lack of
dental coverage and limited access [4]. Dental providers’
lack of knowledge about the safety of dental care during
pregnancy also limits pregnant women’s access to care [5].
Women without insurance coverage are least likely to re-
ceive dental services [6-9]. Continuity of care, a term to
describe a usual source of care where children receive pre-
ventive services over time, has been found to be associated
with improved overall utilization of medical services, bet-
ter health outcomes, and increased use of preventive care
[10-14]. There is modest but still positive evidence for the
benefits of continuity of dental care [3,15].

One-to-one teaching of parents about the importance of
preventing tooth decay in children has minimally improved
children’s oral health [16]. Indeed, many people--especially
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those who have not had regular positive contacts with den-
tal health providers--have the common-sense belief that
when their teeth do not hurt them, there are no problems
that require attention [17,18]. Two studies [19-21] have
used brief Motivational interviewing (MI) to teach mothers
about the importance of oral health of children and to as-
sist them in overcoming obstacles to dental services for
their children. In a study by Weinstein and colleagues
[19,20], investigators studied 240 high-risk infants aged 6
to 18 months and their parents. Parents were randomly
assigned to MI provided by a trained local woman or trad-
itional health education. The MI intervention took 45 mi-
nutes and included six follow-up phone calls and two
postcards over a year. It focused on home oral hygiene and
dietary habits. The health education consisted of providing
a pamphlet on preventing tooth decay and showing an
educational video. There was a 46% reduction in the inci-
dence of caries in the MI group compared to the health
education group after two years. In similar study by Ismail
and colleagues [20], parents who received a MI interven-
tion reported changed behaviors but the study found no
difference in the primary dental caries outcome. A critical
review suggests that the interventions in the later study
lacked fidelity to the intended treatment model [22].

During the same period as the MI research described
above, the Klamath County, Oregon (USA) Department
of Public Health conducted a community-based inter-
vention program to promote dental visits by establishing
a dental home for pregnant women covered by Medicaid
(Oregon Health Plan), the state- administered national
program of dental health insurance for qualified, low-
income individuals [23]. Women served by Medicaid in
Oregon State are eligible for comprehensive dental care
during their pregnancy and for two months postpartum.
Pregnant women in the county program received home
visits or a one-on-one session at the Women, Infants,
and Child Center at the health department by a dental
hygienist and were assigned a dental home under an
Oregon Health Plan managed care program. Le and col-
leagues used structured telephone interviews to identify
factors that influenced women in the program to use, or
not to use, available dental services [24]. The interviews
asked specifically about stress and dental-related issues
within a Stages of Change conceptual model [25] to de-
termine factors that prevented or encouraged movement
toward the action of going to the dentist. Overall, 55.8%
of eligible women received dental care compared to less
than 9% of pregnant women statewide and stress and
dental issues were related to utilization. Follow-up
showed 85% of the infants of the mothers who used care
were caries free at 2 years old. In a similar cohort drawn
from neighboring counties that did not participate in the
program, only 58.9% of 2-year olds were found to be car-
ies free [26].
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The evaluation of the Klamath County Oregon pro-
gram and the two earlier trials of MI counseling about
Early Childhood Caries raised unanswered questions
about whether MI is more effective than traditional
health education in promoting dental visits and, if MI is
superior to health education, at what stage of pregnancy
or early childhood would it be most effective. This study
should help fill these gaps.

Methods/design

Baby Smiles is a five-year, four-site randomized interven-
tion trial with a 2 x 2 factorial design in which partici-
pants were randomly assigned to one of four treatment
arms: brief Motivational Interviewing (MI) or health
education (HE) during pregnancy (prenatal) or postpar-
tum. The National Institute of Dental and Craniofacial
Research has sponsored the trial. The trial’s two primary
objectives are to increase utilization of dental care by
low-income women during pregnancy and up to two
months postpartum and increase the use of preventive
dental care by their young children by 18 months of age.
The study rationale is that dental treatment during preg-
nancy, and preventive visits during early childhood, con-
tribute to improved oral health during pregnancy and
lower incidence of Early Childhood Caries [27]. The trial
takes place in four rural counties in Oregon State (Douglas,
Lincoln, Jefferson, and Josephine) USA and the interven-
tions were delivered in the Women, Infants, and Children
Center (WIC) or county public health department. WIC is
a federal government program to ensure proper nutrition
for poor mothers and their children. We chose to base the
trial in public health settings because the agencies and lo-
cations are familiar to pregnant women. Also, this choice
of setting allowed us to reach low-income women who are
unlikely to have a usual source of dental care.

The Baby Smiles study advisory team consisted of a col-
laborative of county public health departments, commu-
nity task forces, and dental care organizations that worked
with the investigators to develop and conduct the study.
The Data Coordinating Center is at the Northwest Center
to Reduce Oral Health Disparities at the University of
Washington in Seattle, Washington. The Institutional Re-
view Board of the University of Washington and Public
Health Institutional Review Board of Oregon state ap-
proved the study. An overview of participant flow through
the study is shown in Figure 1.

Study population

To be eligible, the woman had to be at least 15 years
old, in her first or second trimester of pregnancy, be eli-
gible for coverage by Oregon Health Plan Plus (the state
administered Medicaid program which provides medical
and dental services to adults and children), and speak
English.
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Figure 1 Overview of participant flow through the Baby Smiles study.

Study treatments

The interventions utilize either MI or HE. We chose HE as
the active control intervention because we did not feel it
was ethical to have an untreated group and such an ap-
proach was unacceptable to the communities. Five college-
educated social or health service professionals were chosen
by the county health departments to be trained and deliver
both interventions. One county required two counselors be-
cause there were two different enrollment locations. The
counselors were employees of the county health depart-
ments. In the MI condition, counselors utilize standard MI
techniques including open-ended questions, reflective listen-
ing, and affirmations [24]. In the HE condition, the coun-
selors provide written and visual information about oral
health but do not engage in active problem solving with the
woman. The HE condition uses educational materials from
the National Maternal Child Oral Health Resource Center
at Georgetown University (http://www.mchoralhealth.org)
and a locally-prepared slide presentation (prenatal) and
video (postpartum). All participants receive information
about using their dental care coverage, guidelines to being a
successful dental patient, and tips for good oral health. Both
the MI and HE interventions were scripted to assure fidelity
among the counselors who were from varied backgrounds
and expertise [22]. All the materials and the full study proto-
col are available on the website of the Northwest Center to
Reduce Oral Health Disparities (URL: http://depts.washing-
ton.edu/nacrohd/babysmiles).

MI: prenatal

Participants assigned to this condition receive one-to-one
in-person counseling during pregnancy. The counselor at-
tempts to establish a therapeutic alliance, identify and
reinforce the women’s dental needs, their dental risks, and
identify and help navigate barriers to care. During the first
in-person MI session, the counselor utilizes both a written

and computer-driven protocol to deliver the intervention.
The protocol includes showing a maximum of five very
brief (1 to 2 minutes) videos to reinforce key points (e.g.,
“Baby teeth are important because if there is an infection
in the baby teeth, there will be an infection in the perman-
ent teeth...”) to assure fidelity to the MI protocol. Within
six weeks of this in-person session, the counselor makes
two follow-up telephone calls to provide support, to iden-
tify problems, and problem solve. Additionally, partici-
pants receive a phone call one month prior to the expected
date of birth. Its purpose is to inquire about the pregnancy
and continue discussing the woman’s dental concerns.

MiI: postpartum

The first postpartum session occurs at 9 months postpar-
tum and follows the same approach as the prenatal MI
intervention but with a focus on the child. An Early Child-
hood Caries prevention menu is used information about
oral hygiene and dietary practices and the age one dental
visit. Mothers are asked to identify menu items that inter-
est them and barriers to implementing these items are
identified and discussed. This session is followed by one
telephone call about six weeks afterwards to identify prob-
lems with the achievement of the mother’s stated goals.

HE: prenatal

Participants assigned to the prenatal HE condition receive
a health education intervention. The materials include a
15-minute video created for the study and the pamphlet
“Two Healthy Smiles” available from the National Mater-
nal Child Oral Health Resource Center at Georgetown
University (URL: http://depts.washington.edu/nacrohd/
babysmiles). The in-person HE session is followed by up
to two phone calls within six weeks to assess whether or
not the participant went to the dentist, and offer assistance
with scheduling if needed.
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HE: postpartum

In the postpartum HE condition, a ten minute video is
shown on preventing Early Childhood Caries and mothers
are given two National Maternal Child Oral Health Re-
source Center pamphlets: “Your Young Child” and “Top-
ical Fluoride Recommendations For High Risk Children.”
(URL:  http://depts.washington.edu/nacrohd/babysmiles).
Within six weeks of the HE postpartum visit, the counselor
called the participant, asked about whether or not the par-
ticipant’s child went to the dentist, and offered to help get
an appointment scheduled if necessary.

Study schedule

Figure 1 summarizes the flow of study procedures from a
participant’s perspective. The prenatal intervention in-
person session was delivered at baseline when the partici-
pant was recruited, and the postpartum intervention was
delivered, in person, when the participants child was nine
months old. Counselors debriefed about the prenatal inter-
vention when the participant’s child was three months old.
The postpartum debrief was conducted at the study end
visit.

Recruitment and enrollment

Recruitment began May 1, 2010 and ended August 2,
2011. The primary recruitment methods were written ma-
terials, posted flyers and leave-behind flyers in the four
intervention counties” health departments, WIC settings, at
prenatal care providers in the community, and at other
community agencies whose clientele are pregnant women.
Recruitment was also done in-person by WIC staff mem-
bers. Each county’s public health department has employed
a counselor (referred to as a County Counselor) to enroll
study subjects and to perform the study procedures.

Randomization and treatment contacts

Participants were randomly assigned to one of the four
intervention groups using computer-generated permuted
blocks of varying block sizes to ensure that the study groups
would be proportionally balanced across study period and
within each county and counselor. The randomization pro-
cedure was stratified on county and counselor. Study group
proportions are listed in Table 1. We chose an unequal allo-
cation to the four intervention groups, to end up with more
participants with experience in the postpartum MI condi-
tion, in order to have adequate power to a test hypothesis
about the combination of prenatal and postpartum MI ver-
sus postpartum-only ML Overall, statistical power is ad-
equate to detect MI versus HE differences in the primary
outcomes. After participants gave consent and were en-
rolled, the County Counselor told the participant her pre-
natal study group assignment. The postpartum study group
assignment was given at the 9-month postpartum visit.
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Table 1 Four-group design for the Baby Smiles study
Child (Postpartum) Mi

Pregnancy Yes No

(Prenatal) MI

Group 1 Group 2

Yes Prenatal MI-Postpartum  Prenatal MI-Postpartum

MI HE
N =148 N=52
Group 3 Group 4
No Prenatal HE-Postpartum  Prenatal HE-Postpartum
M HE
N=148 N=52

Abbreviation: MI, Motivational Interviewing; HE, Health Education.

Study outcomes

Primary study outcome variable

The primary outcome measures for the study will be dental
utilization during the prenatal period and up to two
months postpartum for the mother, and preventive dental
utilization by 18 months for the child. These data are part
of the Medicaid claims database and will be obtained from
the Oregon Division of Medical Assistance Programs,
which is the section of the Department of Health and Hu-
man Services that administers the Oregon Medicaid claims
database. The data will include all claims related to dental
procedures covered under the Oregon Health Plan by
Current Dental Terminology (CDT) codes. For example
the OHP-defined category “Preventive Dental Services”
(CDT codes - 100 s, 1000 s) includes routine and problem-
based dental exams, cleanings, and fluoride treatments.

Secondary outcome variables

The two secondary outcome measures for the study will
be 1) number of preventive home oral health practices
taken by mothers to prevent caries in their young chil-
dren, and 2) the mother’s readiness to change. The first
outcome will be assessed by a questionnaire completed by
the mother, or with assistance from the County Counselor
[28,29]; the second outcome, readiness to change, will be
assessed using a maternal-report “Readiness Ladder”
modified for this study [30].

Additionally, several variables will be tested as mediators
or moderators of the primary outcomes. These, also col-
lected by the questionnaires, include prenatal depression
[31], perceived stress [32,33], oral health impact [34], and
dental anxiety [35]; and postpartum: dental anxiety [35],
self-efficacy, oral health knowledge, fatalism [28,36], and
child oral health impact [37].

Intervention fidelity monitoring

Fidelity monitoring follows the framework developed by
Belig and colleagues [38]. The approach focuses on three
areas: (1) study design, (2) training interventionists, and
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(3) delivery, receipt and enactment of treatment skills dur-
ing the intervention. We will use a modified Yale Adher-
ence and Competence Scale (YACS) to rate adherence
and competence in providing behavioral treatments for
substance use disorders. YACS scales are reliable and have
been shown to have construct and discriminant validity
[39]. Intervention fidelity was monitored by coding 20% of
the sessions. Other details of fidelity monitoring have been
described elsewhere [22].

Sample size
The sample size is 400 women with 80 to 120 women en-
rolled within any one county.

Analysis

Three a priori group contrasts will be used to test the pri-
mary hypotheses regarding intervention effects on the use
of dental services (see Table 1 for a summary of the 4
study groups):

(1) Groups 1 and 2 (MI Prenatal) versus Groups 3 and
4 (HE Prenatal) will test the hypothesis that the MI
intervention results in a greater frequency of
utilization of dental care by the woman during
pregnancy.

(2) Groups 1 and 3 (MI Postpartum) versus Groups 2
and 4 (HE Postpartum) tests the hypothesis that the
MI intervention results in a greater frequency of
utilization of preventive dental care by the children
during the first 18 months of life.

(3) Group 1 (MI Prenatal and Postpartum) versus
Group 3 (MI Postpartum only) will test the
hypothesis combination of MI delivered during
pregnancy and postpartum will result in a greater
frequency of preventive dental care for children
during the first 18 months of life.

A significance level of 0.016 was used in the sample size
and power calculations for the primary hypotheses to take
into account the three comparisons to be performed. The
study will also provide some evidence for the effect of MI
during pregnancy, without MI postpartum, on child
utilization. However, the study is not powered to demon-
strate this effect, which will likely be modest in the ab-
sence of intervention postpartum.

Missing data

Based on efforts to reduce attrition and missing data
shown to be effective in our previous intervention work
[20], and employed in this study, we expect to have an 80%
retention rate of participation over the course of the study
period. We will have even less missing data regarding den-
tal utilization because we are able to obtain utilization data
from the Medicaid database on all subjects, except those
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who explicitly refuse further participation in the study. In
the case of non-ignorable non-response, a method based
on augmented inverse probability of censoring weighted
estimating equations will be used to perform a sensitivity
analysis that examines how the estimated intervention ef-
fect on the primary outcome measure changes over a range
of plausible values for the non-response mechanism [40].

Primary outcome analysis

The analysis strategy for the primary hypotheses will in-
volve intent-to-treat analyses, where women and their
children will be compared according to their randomly-
assigned intervention group regardless of whether, or how
much of the intervention they actually received. The only
exception to the intent-to-treat rule is in our analysis for
child utilization of preventive dental care; this will be lim-
ited to only live-born children (e.g., miscarriages and still-
born will be excluded). Information about fetal loss will be
collected by telephone interviews by the counselors with
the participants because information about miscarriages is
not on the state official birth record.

Intervention effects will be tested using the three a
priori group contrasts described previously. Separate logis-
tic regression analyses will be used to test each contrast
using a significance level of 0.016.

A preliminary step in the analysis will be to check if
the women in the four intervention groups are compar-
able on baseline values of prior dental utilization and
important predictors of dental utilization (e.g. Readiness
Ladder status, oral health quality of life). If an imbal-
ance is found between the groups, additional covariates
will be included in the logistic regression analyses to ad-
just for baseline differences. The primary independent
variable in the regression analyses will be an indicator
variable for intervention group. In addition, indicator
variables for county and counselor will be included in
all regression models to account for the stratification of
the randomization by county and counselor.

Descriptive summaries will be produced for all the pri-
mary outcomes (mother and child dental utilization) by
intervention group averaged over the four study counties,
as well as by county, to assess the similarity of the ob-
served intervention effects across the different counties.
Formal testing for differences in the intervention effect
among counties is possible by testing for interactions be-
tween county and intervention group in the regression
analyses described below. However, we do not expect the
intervention effects to differ vastly among the counties,
and the sample size has not been selected to test for such
county differences.

The logistic regression models testing the primary
hypotheses will be similar. They will differ in terms of
the study groups to be compared and the correspond-
ing dependent variable (i.e., mother’s or child’s receipt
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of dental services). In each model, the dependent variable is
utilization of dental services and the primary independent
variable is the study group. In addition, indicator variables
for county and counselor will be included in the logistic re-
gression to account for the stratified randomization by
county and counselor. Additional analyses will also com-
pare the intervention groups for other types (non-prevent-
ive) of dental care utilization.

Secondary aims

Data from the baseline questionnaire during pregnancy
and the questionnaires at 3, 9 and 18 months postpartum
will be used to describe and assess how the mother’s
readiness to change and other factors, including depres-
sion, oral health knowledge, oral health quality of life, oral
hygiene and dietary practices, and dental anxiety, a well as
changes in these variables over the study period, mediate
or moderate the effect of the ML For example, it is hy-
pothesized that MI, as compared to the HE materials, will
result in a greater number of home oral health practices
adopted by the mother to prevent dental caries in her
young children during the first 18 months of life. To test
this, the total number of home oral health practices by the
mother as reported on the questionnaire at 18 months
postpartum will be compared between mothers in the
postpartum MI intervention (Groups 1 & 3) and mothers
in the postpartum HE intervention (Groups 2 & 4) using
linear regression analysis. Similarly, it is hypothesized that
MI as compared to the HE will result in a greater percent-
age of mothers classified by the Readiness Ladder as in
the action stage (versus pre-contemplation and contem-
plation stages), a greater increase in oral health knowledge
and self-efficacy, and lower level of oral health fatalism.
Logistic and linear regression analysis, similar to the ana-
lytical approach used to test the primary hypotheses, will
be used to test the secondary hypotheses.

Additionally, it is hypothesized that outcomes will be
mediated by a women’s readiness to change. We will test
whether changes in readiness to change over the course of
the intervention mediates the effects of MI on the outcome
measures for the mother at three months post-partum and
for the child by 18 months of age. First, the analyses for
the primary hypotheses will be used to examine whether
there is an effect of the MI intervention on mother’s out-
comes at three months post-partum and child outcomes
by 18 months of age. Second, to demonstrate the associ-
ation between the intervention and readiness to change,
we will construct regression models with readiness to
change as the dependent variable (e.g., change between
baseline and three months post-partum for the mother’s
outcomes, and change between and/or three months post-
partum and 9 or 18 postpartum for the child’s outcome)
and intervention and the baseline value of readiness to
change as independent variables. Third, to demonstrate
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the association between readiness to change and the out-
come after adjusting for the intervention and to demon-
strate the reduction of the intervention effect on the
outcome after adjusting for readiness to change, we will
construct regression models with both treatment and
readiness to change as independent variables and the out-
come measure as the dependent variable.

To formally test the mediation effect as described in the
third step above, we will use a version of the Sobel test [41],
which tests whether the indirect effect of intervention on
the outcome through the mediator (defined as the product
of the intervention to mediator path and the mediator to
outcome path) is significantly different from zero. The me-
diation effect is referred to as the indirect effect of interven-
tion because it reflects the intervention effect on the
outcome through the mediating variable [42]. We will use
the bootstrap method of Preacher and Hayes [43] to esti-
mate the indirect effect and bias-corrected 95% confidence
interval (CI) for each individual mediator and for all the
mediators as a group, based on 1,000 bootstrap samples
using a Statistical Package for the Social Sciences (SPSS;
SPSS Inc., Chicago, Illinois) macro (http://www.athayes.
com/spss-sas-and-mplus-macros-and-code.html).

Moderators of intervention outcomes are typically base-
line characteristics that interact with the intervention to
affect outcomes. Logistic and linear regression analyses
will be performed to identify if baseline variables, such as
depression, oral health knowledge, and dental anxiety,
health fatalism, predict mother or child outcomes, and
whether any of these variables moderate the intervention
effect. The independent variable in these analyses will in-
clude an indicator for the intervention group contrast of
interest, the baseline variable, and an interaction between
the baseline variable and intervention group.

Discussion

The prevalence of Early Childhood Caries among disadvan-
taged North American populations ranges from 17-61%
[44-47] and is as high as 87% among preschoolers living in
rural communities [48-51]. Marked regional disparities in
the prevalence of Early Childhood Caries have been docu-
mented with up to 73% of children in rural regions experi-
encing dental caries, compared with 51% in urban areas
[52]. Early Childhood Caries has major impacts on quality
of life, causing pain, eating and sleeping problems [53-56].
Understanding how health disparities are created, exacer-
bated or mitigated, and reproduced across generations is
essential to eliminating differences [57].

Clinicians’ attempts to educate parents about the import-
ance of children’s oral health have had mixed success and
the two studies using Motivational Interviewing [16,20,21]
obtained different results. The results of this trial should
provide guidance for implementing brief cognitive interven-
tions that may be more effective. In designing this trial, we
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purposely chose a community setting. We did this to in-
crease buy-in and increase generalizability. We also used a
carefully-scripted approach to both the MI and HE inter-
ventions. We did this because the interventionists had lit-
tle or no previous training or experience with oral health
of pregnant women or young children.

This trial is unique in that the primary outcome is drawn
from Medicaid insurance claims rather than self-report or
a clinical examination. The choice to utilize administrative
data should minimize missing outcome data due to the loss
to follow-up that often plagues longitudinal studies in low-
income populations.
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MI: Motivational interviewing; HE: Health education.

Competing interests
The authors declare they have no competing interests.

Authors’ contributions

PM helped conceive study and was the primary author of this paper. CAR
was an author of the formal study protocol and contributed to the paper.
PW was a co-author of the formal study protocol and contributed to the
paper. LAM is the study biostatistician and author of the statistical methods.
GG is the study manager for the trial and contributed to the paper. CEH was
a co-author of the formal study protocol and contributed to the paper. DS
helped organize the community aspects of the trial design and contributed
to the manuscript. MS coordinated work with the participating counties and
contributed to the paper. All of the authors reviewed and approved the final
version of the paper.

Acknowledgements

The research is supported by Award Number U54DE019346 from the
National Institute of Dental & Craniofacial Research, National Institutes of
Health, Bethesda, MD USA. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the National
Institute of Dental & Craniofacial Research or the National Institutes of
Health. The authors acknowledge the cooperation of Advantage Dental Plan,
Inc., Capitol Dental Care, Inc,, Willamette Dental Group, and the Department
of Medical Assistance Programs, State of Oregon USA.

Author details

'Northwest Center to Reduce Oral Health Disparities, Department of Oral
Health Sciences, University of Washington, Box 357475, 98195-7475 Seattle,
WA, USA. *Northwest Center to Reduce Oral Health Disparities, Department
of Health Services, University of Washington, Box 357230, 98195-7230 Seattle,
WA, USA. 3Klamath County Public Health, 403 Pine Street, Klamath Falls, OR,
USA.

Received: 26 July 2013 Accepted: 2 August 2013
Published: 6 August 2013

References

1. Skaret E, Milgrom P, Raadal M, Grembowski D: Factors influencing whether
low-income mothers have a usual source of dental care. ASDC Dent Child
2001, 68(2):136-139.

2. Kinirons M, McCabe M: Familial and maternal factors affecting the dental
health and dental attendance of preschool children. Community Dent
Health 1995, 12(4):226-229.

3. Grembowski D, Spiekerman C, Milgrom P: Linking mother and child access
to dental care. Pediatrics 2008, 122(4):e805-e814.

. Breedlove G: Prioritizing oral health in pregnancy. Kans Nurse 2004, 79(10):4-6.

5. Huebner CE, Milgrom P, Conrad D, Lee SYL: Providing dental care to
pregnant patients: a survey of Oregon general dentists. J Am Dent Assoc
2009, 140:211-222.

6. Mangskau KA, Arrindell B: Pregnancy and oral health: utilization of the
oral health care system by pregnant women in North Dakota. Northwest
Dent 1996, 75(6):23-28.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Page 7 of 8

Gaffield ML, Gilbert BJ, Malvitz DM, Romaguera R: Oral health during
pregnancy: an analysis of information collected by the pregnancy risk
assessment monitoring system. J Am Dent Assoc 2001, 132(7):1009-1016.
Al Habashneh R, Guthmiller JM, Levy S, Johnson GK, Squier C, Dawson DV,
Fang Q: Factors related to utilization of dental services during
pregnancy. J Clin Periodontol 2005, 32:815-821.

Lydon-Rochelle MT, Krakowiak P, Hujoel PP, Peters RM: Dental care use and
self-reported dental problems in relation to pregnancy. Am J Public
Health 2004, 94:765-771.

Alpert JJ, Robertson LS, Kosa J, Heagarty MC, Haggerty RJ: Delivery of health
care for children: report of an experiment. Pediatrics 1976, 57:917-930.
Mainous AG 3rd, Gill JM: The importance of continuity of care in the
likelihood of future hospitalization: is site of care equivalent to a primary
clinician? Am J Public Health 1998, 88(10):1539-1541.

Christakis DA, Mell L, Wright JA, Davis R, Connell FA: The association
between greater continuity of care and timely measles-mumps-rubella
vaccination. Am J Public Health 2000, 90(6):962-965.

Christakis DA, Feudtner C, Pihoker C, Connell FA: Continuity and quality of
care for children with diabetes who are covered by Medicaid. Ambul
Pediatr 2001, 1(2):99-103.

Christakis DA, Kazak AE, Wright JA, Zimmerman FJ, Bassett AL, Connell FA:
What factors are associated with achieving high continuity of care? fam
Med 2004, 36(1):55-60.

Holve S: An observational study of the association of fluoride varnish applied
during well child visits and the prevention of early childhood caries in
American Indian Children. Matern Child Health J 2008, 12(Suppl 1):64-67.
Berkowitz RJ, Moss M, Billings RJ, Weinstein P: Clinical outcomes for nursing
caries treated using general anesthesia. ASDC J Dent Child 1997, 64(3)210-211.
Varenne B, Petersen PE, Fournet F, Msellati P, Gary J, Ouattara S, Harang M,
Salem G: lliness-related behaviour and utilization of oral health services
among adult city-dwellers in Burkina Faso: evidence from a household
survey. BMC Health Serv Res 2006, 27:164.

Bedos C, Brodeur JM, Levine A, Richard L, Boucheron L, Mereus W:
Perception of dental illness among persons receiving public assistance
in Montreal. Am J Public Health 2005, 95(8):1340-1344.

Weinstein P, Harrison R, Benton T: Motivating parents to prevent caries in
their young children. J Am Dent Assoc 2004, 135(6):731-738.

Weinstein P, Harrison R, Benton T:. Motivating mothers to prevent caries:
confirming the beneficial effect of counseling. J Am Dent Assoc 2006,
137(6):789-793.

Ismail Al, Ondersma S, Jedele JM, Little RJ, Lepkowski JM: Evaluation of a
brief tailored motivational intervention to prevent early childhood
caries. Community Dent Oral Epidemiol 2011, 39:443-448.

Weinstein P, Milgrom P, Riedy CA, Mancl LA, Garson G, Huebner CE, Smolen
D, Sutherland M, Nykamp A: Treatment fidelity of brief Motivational
Interviewing and health education in a randomized clinical trial to
promote dental attendance of low-income mothers and children:
Community-Based Intergenerational Oral Health Study “Baby Smiles”.
BMC Oral Health. in press.

Milgrom P, Ludwig S, Shirtcliff RM, Smolen D, Sutherland M, Gates PA,
Weinstein P: Providing a dental home for pregnant women: a
community program to address dental care access-a brief
communication. J Public Health Dent 2008, 68(3):170-173.

Le M, Riedy C, Weinstein P, Milgrom P: Barriers to utilization of dental
services during pregnancy: a qualitative analysis. J Dent Child (Chic) 2009,
76(1):46-52.

Di Clemente CC: Motivational interviewing and the stages of change. In
Motivational Interviewing: Preparing People to Change Addictive Behavior.
Edited by Miller WR, Rollnick S. New York: Guilford Press; 1991:191-202.
Milgrom P, Sutherland M, Shirtcliff RM, Ludwig S, Smolen D: Children’s
tooth decay in a public health program to encourage low-income
pregnant women to utilize dental care. BMC Publ Health 2010, 10:76.
Kohler B, Andréen I: Mutans streptococci and caries prevalence in
children after early maternal caries prevention: a follow-up at eleven
and fifteen years of age. Caries Res 2010, 44(5):453-458.

Finlayson TL, Siefert K, Ismail Al, Delva J, Sohn W: Reliability and validity of
brief measures of oral health-related knowledge, fatalism, and self-efficacy
in mothers of African American children. Pediatr Dent 2005, 27(5):422-428.
Evens CC: Snacking patterns as a risk factor for early childhood caries.
University of Washington, ProQuest, UMI Dissertations Publishing;
1997:9736267.



Milgrom et al. BMC Oral Health 2013, 13:38
http://www.biomedcentral.com/1472-6831/13/38

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

Coolidge T, Skaret E, Heima M, Johnson EK, Hillstead MB, Fario N, Asmyhr O,
Weinstein P: Thinking about going to the dentist: a Contemplation
Ladder to asses dentally-avoidant individuals’ readiness to go to a
dentist. BMC Oral Health 2011, 11:4.

Radloff LS: The CES-D scale: A self report depression scale for research in
the general population. App! Psychological Meas 1977(1):385-401.

Cohen S, Kamarak T, Mermelstein R: A global measure of perceived stress.
J Health Soc Behav 1983, 24:385-396.

Cohen S, Williamson G: Perceived stress in a probability sample of the U.
S. In The Social Psychology of Health. Edited by Spacapam S, Oskamp S.
Newbury Park, CA: Sage; 1988:31-67.

De Oliveira BH, Nadanovsky P: The impact of oral pain on quality of life
during pregnancy in low-income Brazilian women. J Orofac Pain 2006,
20(4):297-305.

Humphris GM, Morrison T, Lindsay SJ: The Modified Dental Anxiety Scale:
validation and United Kingdom norms. Community Dent Health 1995,
12(3):143-150.

Adair PM, Pine CM, Burnside G, Nicoll AD, Gillett A, Anwar S, Broukal Z,
Chestnutt IG, Declerck D, Ping FX, Ferro R, Freeman R, Grant-Mills D,
Gugushe T, Hunsrisakhun J, Irigoyen-Camacho M, Lo EC, Moola MH, Naidoo
S, Nyandindi U, Poulsen VJ, Ramos-Gomez F, Razanamihaja N, Shahid S,
Skeie MS, Skur OP, Splieth C, Soo TC, Whelton H, Young DW: Familial and
cultural perceptions and beliefs of oral hygiene and dietary practices
among ethnically and socio-economically diverse groups. Community
Dent Health 2004, 21(1 Suppl):102-111.

Pahel BT, Rozier RG, Slade GD: Parental perceptions of children’s oral
health: the Early Childhood Oral Health Impact Scale (ECOHIS). Health
Qual Life Outcomes 2007, 5:6.

Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci DS, Ory M, Ogedegbe
G, Orwig D, Ernst D, Czajkowski S: Treatment Fidelity Workgroup of
the NIH Behavior Change Consortium: Enhancing treatment fidelity
in health behavior change studies: best practices and
recommendations from the NIH Behavior Change Consortium. Health
Psychol 2004, 23(5):443-451.

Carroll KM, Farentinos C, Ball SA, Crits-Christoph P, Libby B, Morgenstern J,
Obert JL, Polcin D, Woody GE: MET meets the world: design issues and
clinical strategies in the Clinical Trials Network. J Substance Abuse Treat
2002, 23:73-80.

Rotnitzky A, Scharfstein D, Su TL, Robins J: Methods for conducting
sensitivity analysis of trials with potentially nonignorable competing
causes of censoring. Biometrics 2001, 57(1):103-113.

Sobel ME: Asymptotic confidence intervals for indirect effects in
structural equation models. In Sociological Methodology. Edited by
Leinhardt S. San Francisco: Jossey-Bass; 1982:290-312.

MacKinnon DP: Contrasts in multiple mediator models. In Multivariate
Applications In Substance Use Research: New Methods For New Questions.
Edited by Rose JS, Chassin L, Presson CC, Sherman SJ. Mahwah, New Jersey:
Lawrence Erlbaum Associates; 2000:141-160.

Preacher KJ, Hayes AF: SPSS and SAS procedures for estimating indirect
effects in simple mediation models. Behav Res Methods, Instrum, and
Comput 2004, 36:717-731.

Ismail Al, Lim S, Sohn W, Willem JM: Determinants of early childhood
caries in low income African American young children. Pediatr Dent 2008,
30(4):289-296.

Nunn ME, Dietrich T, Singh HK, Henshaw MM, Kressin NR: Prevalence
of early childhood caries among very young urban Boston children
compared with US children. J Public Health Dent 2009, 69(3):156-162.
Hardison JD, Cecil JC, White JA, Manz M, Mullins MR, Ferretti GA: The
2001 Kentucky Childrens Oral Health Survey: findings for children
ages 24 to 59 months and their caregivers. Pediatr Dent 2003,
25(4):365-372.

Kopycka-Kedzierawski DT, Bell CH, Billings RJ: Prevalence of dental caries in
Early Head Start children as diagnosed using teledentistry. Pediatr Dent
2008, 30(4):329-333.

Ramos-Gomez FJ, Tomar SL, Ellison J, Artiga N, Sintes J, Vicuna G:
Assessment of early childhood caries and dietary habits in a population
of migrant Hispanic children in Stockton, California. ASDC J Dent Child
1999, 66(6):395-403.

Anderson L, Martin NR, Burdick A, Flynn RT, Blaney DD: Oral health status
of New Hampshire Head Start children, 2007-2008. J Public Health Dent
2010, 70(3):245-248.

50.

52.

53.

54.

55.

56.

57.

Page 8 of 8

Vargas CM, Monajemy N, Khurana P, Tinanoff N: Oral health status of
preschool children attending Head Start in Maryland, 2000. Pediatr Dent
2002, 24(3):257-263.

Kleijka J, Swanzy M, Whistler B, Jones C, Bruce MG, Hennessy TW, Bruden D,
Rolin S, Beltran-Aguilar E, Byrd KK: Dental caries in rural Alaska Native
children--Alaska, 2008. MMWR Morb Mortal Wkly Rep 2011, 60(37):1275-1278.
Mason S, Gutelius B: Oregon Smile Survey 2012 Report. Portland, OR: Oregon
Health Authority, Maternal and Child Health Section; 2013. https://apps.state.
or.us/Forms/Served/1e8667 pdf.

Lee GH, McGrath C, Yiu CK, King NM: A comparison of a generic and oral
health-specific measure in assessing the impact of early childhood caries
on quality of life. Community Dent Oral Epidemiol 2010, 38(4):333-339.
Martins-Junior PA, Vieira-Andrade RG, Correa-Faria P, Oliveira-Ferreira F,
Marques LS, Ramos-Jorge ML: Impact of early childhood caries on the oral
health-related quality of life of preschool children and their parents.
Caries Res 2013, 47(3):211-218.

Easton JA, Landgraf JM, Casamassimo PS, Wilson S, Ganzberg S: Evaluation
of a generic quality of life instrument for early childhood caries-related
pain. Community Dent Oral Epidemiol 2008, 36(5):434-440.

Filstrup SL, Briskie D, Da Fonseca M, Lawrence L, Wandera A, Inglehart MR:
Early childhood caries and quality of life: child and parent perspectives.
Pediatr Dent 2003, 25(5):431-440.

Braveman P: What is health equity: and how does a life-course approach
take us further toward it? Matern Child Health J 2013. http://linkspringer.
com/article/10.1007%2Fs10995-013-1226-%%page-1.

doi:10.1186/1472-6831-13-38
Cite this article as: Milgrom et al: Design of a community-based
intergenerational oral health study: “Baby Smiles”. BMC Oral Health

2013 13:38.

( R
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central

& J



http://link.springer.com/article/10.1007%2Fs10995-013-1226-9#page-1
http://link.springer.com/article/10.1007%2Fs10995-013-1226-9#page-1
http://link.springer.com/article/10.1007%2Fs10995-013-1226-9#page-1
http://link.springer.com/article/10.1007%2Fs10995-013-1226-9#page-1

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Methods/design
	Study population
	Study treatments
	MI: prenatal
	MI: postpartum
	HE: prenatal
	HE: postpartum

	Study schedule
	Recruitment and enrollment
	Randomization and treatment contacts
	Study outcomes
	Primary study outcome variable
	Secondary outcome variables

	Intervention fidelity monitoring
	Sample size
	Analysis
	Missing data
	Primary outcome analysis
	Secondary aims


	Discussion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


