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Abstract
Background: The goal of this cluster randomized trial is to test the effectiveness of a counseling approach, 
Motivational Interviewing, to control dental caries in young Aboriginal children. Motivational Interviewing, a client-
centred, directive counseling style, has not yet been evaluated as an approach for promotion of behaviour change in 
indigenous communities in remote settings.

Methods/design: Aboriginal women were hired from the 9 communities to recruit expectant and new mothers to the 
trial, administer questionnaires and deliver the counseling to mothers in the test communities. The goal is for mothers 
to receive the intervention during pregnancy and at their child's immunization visits. Data on children's dental health 
status and family dental health practices will be collected when children are 30-months of age.

The communities were randomly allocated to test or control group by a random "draw" over community radio. Sample
size and power were determined based on an anticipated 20% reduction in caries prevalence. Randomization checks
were conducted between groups.

Discussion: In the 5 test and 4 control communities, 272 of the original target sample size of 309 mothers have been 
recruited over a two-and-a-half year period. A power calculation using the actual attained sample size showed power 
to be 79% to detect a treatment effect. If an attrition fraction of 4% per year is maintained, power will remain at 80%. 
Power will still be > 90% to detect a 25% reduction in caries prevalence. The distribution of most baseline variables was 
similar for the two randomized groups of mothers. However, despite the random assignment of communities to 
treatment conditions, group differences exist for stage of pregnancy and prior tooth extractions in the family. Because 
of the group imbalances on certain variables, control of baseline variables will be done in the analyses of treatment 
effects.

This paper explains the challenges of conducting randomized trials in remote settings, the importance of thorough
community collaboration, and also illustrates the likelihood that some baseline variables that may be clinically
important will be unevenly split in group-randomized trials when the number of groups is small.

Trial registration: This trial is registered as ISRCTN41467632.

Background
The poor dental health of Aboriginal children in Canada
is a major public health issue. Early childhood caries or
ECC is the term used for dental caries in the young child.
This condition can affect children before their first birth-
day [1]. ECC can be a painful condition, influencing a

child's ability to eat properly, sleep through the night [2],
grow and develop normally [3] and thus achieve full
potential. Furthermore, caries in the primary (baby) teeth
has a significant and positive association with caries and
malalignment of the permanent teeth [4]. In some Cana-
dian Aboriginal communities, the prevalence of ECC
exceeds 90% [5]. Furthermore, the financial burden of
treating ECC is enormous, and even more so for young
Aboriginal children from remote communities who often
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must travel vast distances for comprehensive treatment
[6].

Dental caries (tooth decay) occurs when "cavity-caus-
ing" bacteria, foods usable to the bacteria and susceptible
teeth are in contact with each other long enough to allow
bacterial by-products to demineralize the enamel of the
teeth [4]. A universally effective, caries-prevention pro-
gram with predictable long-term results for young
Aboriginal children has yet to be found. Because ECC is a
disease that is multi-factorial in origin, any preventive
program must include a variety of strategies [7]. The
microorganisms implicated in the initiation of dental car-
ies are transmitted from mother to child [8-10]. The inoc-
ulation of bacteria received by the child appears to be
related to maternal oral health status, diet and oral
hygiene practices [10]. Once the baby's primary teeth
begin to erupt, brushing the teeth regularly with tooth-
paste containing fluoride is essential. Another means of
introducing fluoride is regular application of fluoride var-
nish[11]. Given that poor dietary behaviours also contrib-
ute to ECC, dietary modification is an important
component of an infant oral health promotion strategy. A
sleep-time bottle, constant daytime sipping from a bottle
or sippy cup containing anything other than water and
frequent snacking are practices linked to the develop-
ment of extensive caries [12].

Most caries-prevention strategies require that a parent
change an existing behaviour, for example bottle-feeding,
or adopt a new behaviour, for example regular tooth-
brushing. However, providing knowledge alone to par-
ents rarely leads to long-term changes in preventive
behaviours [13]. Conversely, behavioural techniques that
structure change and assist parents in the process of
change may lead to long-term change in behaviours.

The purpose of this report is to provide the scientific
rationale and methodological approach that were
employed in a randomized controlled trial, involving
Aboriginal (Cree) mothers and infants in eastern James
Bay in Quebec, Canada. The goal of the trial was to test
the effectiveness of an intensive one-on-one preventive
counseling intervention, Motivational Interviewing (MI).
Issues related to design of the trial, training and recruit-
ment of staff, articulation with the existing organizational
structure of health care delivery and implementation of
the trial in these remote communities will be discussed.
The aim of this report is to enlighten other communities
and public health researchers who may be planning simi-
lar interventions.

Methods
Study-design
The research was approved by the Behavioural Ethics
Review Board of the University of British Columbia and

by the Cree Board of Health and Social Services of James
Bay (CBHSSJB).

The trial was designed as a single-blind study with clus-
ter randomization by community and two treatment
groups. Randomization of individual mothers within
each community was inappropriate for this study because
of the close-knit nature of the communities and the risk
of contamination. Therefore, participants were allocated
to treatment conditions by community using cluster ran-
domization. A cluster randomization design reduced the
risk of cross-contamination but did not eliminate it com-
pletely. A characteristic of this project that reduced con-
tamination was the fact that the nine "clusters"
(communities) were distinct and well separated by con-
siderable distance in many cases. Furthermore, each
community had its own health clinic. In addition, few
mothers of young children traveled much between com-
munities because of the prohibitive cost and the difficulty
of traveling with young children.

Study-research questions
Primary question
Is there any difference in the dental health status of young
Cree children whose mothers have participated in a cli-
ent-centred, one-on-one, preventive counseling interven-
tion, Motivational Interviewing (MI), compared with
children whose mothers received oral health information
in the form of an educational pamphlet?

This question will be answered by testing the hypothe-
sis that the prevalence of caries in 30 month old children
will be lower in the experimental communities than in
the control communities.
Secondary questions
Are Cree mother's knowledge and beliefs about child
dental health issues, their dental health practices and
child feeding and comforting practices altered by partici-
pation in an intervention based on principles of Motiva-
tional Interviewing (MI)?
Additional questions
Will children whose mothers participate in the MI inter-
ventions have fewer negative health outcomes related to
poor dental health, for example pain or problems eating,
than control children? Does mothers' participation in
these interventions decrease the probability of their chil-
dren requiring dental treatment under general anesthesia
or with sedation?

These questions will be answered by testing the null
hypothesis that there will be no difference between the
two groups.

Study population
The Cree, an Aboriginal nation of North America, are the
largest First Nations group in Canada with over 200,000
members. The Quebec Cree nation is called Eeyou
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Istchee - Cree for Land of the People, and lies to the east
and southeast of James Bay. The Quebec Cree number
some 14,000 people and live in nine distinct settlements.

In 1985, a survey of children in the eastern James Bay
community of Chisasibi revealed that the mean number
of decayed, extracted and filled primary tooth surfaces or
the "defs" for 4-6 year old girls was 19.3 and for boys was
24.2 [14]. A more recent community-wide survey of 1079
Cree children between the ages of 12 months and 12
years [15] found that 30.4% of 12-24 month olds had den-
tal caries. By comparison, only 4% of similarly aged non-
Aboriginal children in Quebec had caries [15]. The
amount of dental disease in these young Cree children is
disturbing particularly given the fact that each Eeyou
Istchee community has a dental clinic. It is unlikely that
there will ever be enough dental clinics and dental practi-
tioners in Eeyou Istchee to manage the amount of disease.
Furthermore, Eeyou Istchee community water supplies
have no added fluoride. Clearly, existing health services
need to be supplemented with a population-based
approach to promote improved child oral health.

Inclusion/exclusion criteria
Over a period of about 2 1/2 years, all women in the 9
Cree communities who recently had given birth or were
between about the 12th and 34th week of their pregnancy
were asked to participate in the study. Any woman know-
ing of an impending, permanent move out of her commu-
nity was excluded. Even children born with a medical
concern or a congenital anomaly, for example cleft palate
were included, if that was the family's wish. Information
about the health of the child will be gathered at the out-
comes assessment and will be managed in the statistical
analysis.

Study intervention: Motivational Interviewing (MI)
Patient-centred, personalized approaches that avoid
direct persuasion have been shown to produce good
results in promotion of behaviour change [16,17] The
intervention in this trial followed the principles of Moti-
vational Interviewing or MI [18], a client-centred but
directive counseling style. With this approach, the moti-
vation for change comes from the client, but the coun-
selor helps create, by questioning and reflection, the
expectation of change. Feedback and advice are offered
within the context of acknowledgement of the client's
right to choose. Many possible paths to a solution are
provided. Client and counselor agree upon a menu of
effective behaviours. This strategy fits well with the phi-
losophy of the Cree who are more comfortable if some-
one suggests ways to think of taking a different approach
rather than tells them directly how to act. It also fits well
with a recommendation from a gestational diabetes pro-
gram in Eeyou Istchee that, for an intervention to be

effective, women should be given the opportunity "to
reflect on their roles as women and mothers, caregivers
and providers" [19].

MI has been successful in the management of addictive
behaviours such as smoking and non-addictive behav-
iours associated with conditions like diabetes [16,17].
Furthermore, brief MI interventions have produced good
results [20]. MI has been previously successfully applied
in a trial to reduce ECC in 6-18 month old IndoCanadian
children in western Canada [21]. At the end of the 2-year
trial period, the MI children had a 46% lower rate of tooth
surfaces affected by caries than did control children.

In this project called "I wish my child would have beau-
tiful teeth" or, in the Cree language, Kimaa Miywaapitet
Nitawaashiim experimental group mothers had an MI
session during pregnancy and, ideally, participated in sev-
eral more MI sessions until their child was two years of
age. Mothers received appropriate resources at each MI
visit to enable them to implement selected behaviours
(infant toothbrushes, toothpaste, sippy cups.) Fluoride
varnish was offered after the age of one-year.

The control group mothers received a culturally-appro-
priate educational pamphlet describing healthy dental
care practices for young children. Pamphlets were mailed
to mothers when their child was 6 months of age and
again at 18 months of age. The pamphlet titled "Protect
Baby Teeth: Circle of Smiles" had been previously pro-
duced in 2000 by the Nursing Caries Committee of the St.
Theresa Point First Nation of Manitoba, Canada and is
available from them on request [22]. Fluoride varnish was
available to control children at local dental clinics.

Randomization
The advantages and disadvantages of testing the inter-
vention as a randomized controlled trial were discussed
and debated at length during a 2-year community consul-
tation process. Those who participated in the discussions
during the consultation's phase were reassured that the
randomization process would be open, impartial and
unbiased. Therefore, the randomization was done pub-
licly during a daytime broadcast over community radio.
The territory's community radio station with its extensive
listening audience was an accepted and trusted way of
conveying local news and information in Eeyou Istchee.
A community radio broadcast of the randomization pro-
cess was well-suited to the remoteness of Eeyou Istchee
and the distances between communities.

There were two "rounds" of a constrained randomiza-
tion process: one round for the 2 larger communities and
a second round for the 7 smaller communities. Two bas-
kets had been prepared for the "on-air" randomization:
one basket for the large communities and another basket
for the smaller communities. Each basket contained
envelopes marked "test" or control"; the larger commu-
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nity's basket contained 2 envelopes (1 test; 1 control) and
the smaller community's basket contained 7 envelopes (4
test; 3 control). Communities were randomized in each
round by alphabetically ordering the communities'
names. For example, for each round the first name on the
alphabetical list of communities was announced followed
by the drawing of an envelope from the basket; the next
name was announced followed by another draw until all
envelopes were allocated. The draw was done "live" on
afternoon radio by a radio station employee who was not
associated with the research. Of the 9 communities, 5
were allocated to the test condition and 4 to the control
condition. The decision was made to allocate one more
test than control community to allow a more robust
exploration of intervention effects e.g. analyses according
to number of MI sessions attended. Communities were
not aware of their allocation until their name was drawn.
No concerns about the randomization process have been
expressed by any community.

Study personnel
Cree dental assistants who worked part-time in commu-
nity dental clinics were ideal personnel to work on this
project. The study protocol suggested that some of these
dental assistants be recruited and employed in a new
capacity as Dental Health Representatives, or DHRs, to
work on the project in test communities and also to
recruit mothers from neighboring control communities.
Training and calibration in recruitment procedures and
in the MI technique were to be provided to the DHRs in
workshops facilitated by an expert in MI. DHRs would
learn how to frame questions, help structure change,
apply fluoride varnish and demonstrate toothbrushing.
Instruction and practice in administering the survey
instruments would also take place.

Instruments
Questionnaires on oral health practices
Women enrolled in the study completed instruments that
included items on demographics, their personal oral
hygiene practices and dental knowledge. An instrument
called the Readiness Assessment of Future Parents con-
cerning Infant Dental Decay or RAFPIDD was also com-
pleted. This 47-item instrument was a modification of a
validated instrument developed by Weinstein and Riedy
to assess a mother's stage of change with regard to her
child's dental health [23]. The instrument was enhanced
with items specific to Cree mothers and pre-tested for
internal consistency with pregnant women in Eeyou
Istchee.
Child dental health and dental health behaviours at end-
point
Clinical data will be collected by a dental examination of
each child at 30 ± 3 months of age. Calibrated examiners

from outside of Eeyou Istchee who have no other associa-
tion to the trial will do the assessments. The clinical
detection of caries will involve visual/tactile examinations
with explorers to remove plaque, front surface mirrors,
cotton rolls and a dental head light. Criteria for caries
detection will be those described by Pitts [24]. Ten per-
cent of the children will be re-examined on a random
basis for assessment of reliability.

Information about dental health knowledge, home-care
behaviours and caries-related health impacts will be col-
lected by survey instruments administered at the assess-
ment visit. The survey questions have been validated in a
previous survey of 301 children undertaken in commu-
nity health clinics in Quebec [15].
Economic evaluation
The objectives of the economic evaluation will be to esti-
mate the net incremental cost of the intervention strategy
and to estimate an incremental cost-effectiveness ratio.
Estimation of the net incremental cost of the program
will involve a comparison of costs of dental resources uti-
lized by each arm of the study. The cost analysis will
involve a study of the time and materials required to carry
out each of the intervention visits. Salary costs for the
DHRs will be assessed based on their compensation rate
and disposable materials will be valued at acquisition
costs. Value of the mother's time to take her child to the
clinic for well-baby care and for MI will be determined by
age and gender-matched wages and subjected to sensitiv-
ity analyses. If the intervention is effective, children in the
intervention arm should have lower rates of use of dental-
related health services during the period of the trial.
Information concerning types, amount and cost of care
received as well as the time lost by caregivers in pursuing
this care will be collected. The net cost of the program,
then, will include the intervention costs minus any sav-
ings in dental services. The incremental cost-effective-
ness ratio at follow-up will be based on these net
incremental costs and the difference in the primary out-
come measure, number of decayed, extracted or filled
primary tooth surfaces.
Sample size
The target sample size of 309 mothers was determined
based on the need to have high power to detect a 20%
reduction in caries prevalence. This magnitude of reduc-
tion was similar to that observed in a community-based
oral health promotion program implemented in Native
American villages that demonstrated a 25% decrease in
"baby bottle tooth decay" in participating communities
after 3 years [25].

The power was calculated using the method of adjust-
ment for intra-class correlation by the variance inflation
factor [26] applied to the standard formula for calculating
power for comparison of proportions from independent
samples. The intra-class correlation coefficient was esti-
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mated to be 0.0090 by applying the analysis of variance
method to the preliminary data on caries prevalence by
village, which produced a variance inflation factor of 1.35.
The control-group caries prevalence was estimated to be
0.86 using a weighted average of these individual preva-
lences weighted by sample size per village. Based on the
above projections, a total sample size of 265 mother and
child pairs would yield power of 82% to detect a 20%
reduction in caries from 0.86 to 0.69.

A reported infant mortality rate of 15 deaths per 1000
births was considered [27]. Overall loss to follow-up,
including mortality, was estimated to be 5% per year for
the 3 years that mother and baby were in the study. Thus,
the sample size was determined to be 309 mother and
child pairs. Based on a 75% participation rate, 412 births
were required to achieve a sample size of 309. Other
researchers working in Eeyou Istchee with new mothers
have reported an 80% participation rate which was simi-
lar to our expectations. The anticipated number of chil-
dren enrolled in each community was estimated using the
birth data from 2001 and a 75% participation rate in each
village, for a total sample size of 258 accrued per year.
Thus, it was estimated that 14 months would be required
to enroll 309 mothers.

Statistical analysis
Primary statistical analysis
The primary statistical analysis will be a comparison of
caries prevalence in intervention and control groups,
using a permutation test[28] with test statistic equal to
the difference between caries prevalences in the two
groups. A significance level will be determined using the
exact permutation distribution of the test statistic, which
will be computed by enumerating all possible random
assignments of villages to intervention or control condi-
tions according to the randomization scheme. The use of
the permutation test accounts for intra-class correlation
between outcomes on children in the same village and
also addresses concerns over the small-sample perfor-
mance of statistical methods such as Generalized Esti-
mating Equations [29], which rely on asymptotic theory.
An exact confidence interval for the treatment effect (dif-
ference in caries prevalences) will be computed using the
usual procedure for inverting the permutation test. Peter-
son et al provide an illustration of the application of this
procedure to a group-randomized trial [30]. Additional
analyses will be conducted using the same procedures for
boys and girls separately.

The main analysis will be done at the end of the study
when data collection at 30+/-3 months is complete. No
interim analyses will be performed because it is consid-
ered extremely unlikely for there to be evidence of a treat-
ment effect prior to collection of the final outcome data
on the entire sample. However, a preliminary frequency

analysis of the baseline data was done to help the investi-
gators develop an understanding of the characteristics of
the sample.

Subgroup analyses
Within the experimental communities, outcomes will be
compared looking at factors such as total number of MI
sessions attended, number of fluoride varnish applica-
tions, individual DHR and individual community. Within
the entire study sample outcomes will be compared look-
ing at factors such as number of fluoride varnish applica-
tions and reported frequency of tooth brushing.

Progress of recruitment and power
Two hundred and seventy-two mothers (131 test; 141
control) have been recruited over 2 1/2 years. Because of
the cluster-randomized design of the trial, the power of
the trial can be determined not only by the total sample
size but also by the number of communities and by hav-
ing sufficient numbers of subjects recruited in each of the
communities. Whereas the original projected sample size
of 309 women would have yielded 82% power to detect a
20% reduction in caries prevalence from 0.86 to 0.69,
power calculations using the actual sample sizes show
that the power will be 79% to detect this treatment effect.
These calculations assume a loss to follow-up of 5% per
year. If we are able to maintain an attrition fraction of 4%
per year, the power will be 80%. Power will be very high (>
90%) to detect a 25% reduction in caries prevalence.

Baseline characteristics
For the entire group of women recruited, the mean (SD)
age was 25.6 (6.1) years; stage of pregnancy was 20.2
(10.7) weeks. The majority or 65.1% of the women had
other children and 42.0% of these mothers had a child
who had previously had a tooth extracted. The women's
mean (SD) score out of 5 for the knowledge questions was
3.0 (1.3). As far as oral health behaviours, 92.3% of moth-
ers brushed their teeth with toothpaste at least once a day
and 72.7% of mothers had been to a dentist within the last
two years.

Treatment group comparisons at baseline
Randomization checks were conducted on possible
demographic and behavioral differences between groups
(Table 1). The distributions of most variables was very
similar for the two randomized groups of mothers (spe-
cifically, for age, knowledge score, other children, tooth-
brushing, and seeing the dentist in the prior two years).
However, despite the random assignment of communities
to treatment conditions, group differences existed for
stage of pregnancy and prior tooth extractions for other
children in the family. Mothers in the test or MI commu-
nities had later stages of pregnancy than mothers in con-
trol communities (22.4 vs. 17.7 weeks), and mothers with



Harrison et al. Trials 2010, 11:54
http://www.trialsjournal.com/content/11/1/54

Page 6 of 9
other children in the MI communities were less likely to
have had another child with a tooth extraction (34 vs.
49%). Testing of differences between randomized groups
on baseline variables is not particularly informative,
because any differences found must by definition be type
I errors. However, such tests were performed here for
illustrative purposes. Note that the difference in preg-
nancy stage did reach statistical significance (Z-statistic
larger than 2 corresponds to a p-value < 0.05), whereas
the difference in tooth extraction prevalence did not.
These results illustrate that a difference that could be
deemed clinically important may result even within the
range of normal sampling variability in the cluster-ran-
domized setting. In contrast, such a difference might be
less likely to occur in an individual-randomized design
with the same number of participants. Statistical signifi-
cance aside, what matters is that the group differences
(particularly for tooth extraction) may be large enough to
be associated with clinically meaningful differences in
health outcomes at follow-up in the enrolled children.
Therefore, secondary analyses of outcomes will be done
with regression adjustment to control differences in stage
of pregnancy and presence of other children with tooth
extractions as covariates. An unadjusted analysis will be
performed as the primary analysis; the results of the
adjusted and unadjusted analyses will be compared to
determine the impact of the baseline group differences on
the results.

Discussion
This project with Aboriginal mothers aimed to evaluate
the effectiveness of a specific behavioural intervention,
Motivational Interviewing, to decrease the prevalence of
early childhood caries in their children. The location of

the trial in remote communities in northern Canada
added to the project's challenges.

Community consultation
The process of community consultation was one of sev-
eral complex issues that arose during the planning of the
trial. Prior to undertaking the trial, extensive discussions
throughout the community were undertaken. While dis-
turbances in the balance between bacteria, substrate and
host are the local factors associated with ECC, health
determinant like economics, social norms and housing
conditions also have a substantial impact on the develop-
ment of the disease [31]. Therefore, any intervention had
to be planned with early and continuous community col-
laboration and consultation and needed to be sensitive to
existing beliefs and traditions about parenting practices,
child comforting and infant health. Oral health interven-
tion strategies must be sensitive to the intended target
population because of the important role that culture
plays in shaping health-related attitudes and behaviours
in Aboriginal communities [32]. The project investiga-
tors, one of whom was the public health dentist for the
territory, undertook two years of consultation with com-
munity leaders, health care workers and families from
Eeyou Istchee to discuss appropriate strategies prior to
beginning the trial. In addition, the Research Committee
of the CBHSSJB collaborated on this project from its con-
ception.

When the project began, relatively few community-
based initiatives to improve the oral health of young chil-
dren had been undertaken [25,33] and scant few had been
conducted as randomized controlled trials [34,35]. The
concept, advantages and disadvantages of a randomized
controlled trial were discussed at length to ensure that

Table 1: Randomization effectiveness: baseline characteristics of study sample mothers by treatment group.

Variable N Test N Control Z1

Age (years)2 130 25.5 (6.4), 15 - 44 137 25.6 (5.8), 15 - 39 -0.11

Stage of pregnancy (weeks)2 102 22.4 (8.7), 6 - 38 90 17.7 (12.1), 0 - 36 2.25

Knowledge score2 127 3.1 (1.2), 0 - 5 140 2.9 (1.4), 0 - 5 0.57

Has other children2 129 83 (64.3%) 140 92 (65.7%) 0.32

Other child had prior tooth 
extraction3,4

82 28 (34.1%) 92 45 (48.9%) 1.09

Brush with fluoride toothpaste3 130 120 (92.3%) 141 130 (92.2%) 0.04

Saw dentist < 2 years ago3 130 93 (71.5%) 141 104 (73.8%) -0.42

1Z = observed Z-statistic for comparison of MI and Control groups using Generalized Estimating Equations to account for clustering of 
subjects within communities
2Results shown are mean (SD), minimum - maximum
3Results shown are number positive for the variable (% positive).
4 Only responses of mothers with other children are included
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communities understood that, during the trial, "test"
communities were to have a more intensive program than
"control" communities. The consensus from the consulta-
tion was that, since no infant oral health promotion pro-
gram was currently in place, it was acceptable to
participate in a trial to definitively determine the most
effective approach.

Existing organizational structure
Another matter that arose during the planning of the trial
was how the project was to articulate with the structure
and organization of health care services within Eeyou
Istchee. Surveillance, promotion, prevention, protection,
regulation, research and training relating to the health of
the Cree population in Eeyou Istchee are managed by the
Public Health Department of the CBHSSJB. The Depart-
ment's long-term goal related to this specific project was
that, if successful, the MI approach would become a com-
ponent of the Department's health promotion activities.
To that end, their inclination was for the day-to-day work
of the project to be undertaken by existing Health
Department staff rather than new staff, the so-called
"Dental Health Representatives" (DHRs), who were to be
specific to the research project. After considerable delib-
eration, it was decided that existing department staff,
women currently employed as Community Health Repre-
sentatives (CHRs) would do the recruiting of mothers
and be the project interveners. The Project Manager who
was hired was a dental hygienist from the Cree nation
who was born, raised and had worked for several years in
Eeyou Istchee.

Training of project staff and the MI intervention
One of the first steps in launching the project was staff
engagement ("buy-in") and training. Because of the deci-
sion to engage existing staff (CHRs) as recruiters and
interveners in the project, job-postings and hiring did not
slow down the start of the project. However, 3 of the 9
communities did not have a CHR on staff at the project's
start; therefore, local women (as per the original pro-
posal) were hired to begin recruitment. From the begin-
ning of the project and throughout, the Project Manager
visited the communities and met with the project's staff
to problem-solve challenges and review procedures. She
also maintained regular telephone contact with the staff
in each community who were working on the project.

As detailed in the proposal for the trial, a two-day train-
ing workshop for CHRs in the 5 intervention or "test"
communities was held within the first year of the project.
The project's MI consultant provided a template for the
MI script and menu that would be used in the counseling
sessions with the mothers. By engaging the CHRs in dis-
cussion and critique, both the script and the menus were
extensively modified to suit the language and style of the

Cree. Following the workshop, the menus were finalized,
printed on flipcharts and sent with explanatory notes to
each CHR in each of the test communities. The MI con-
sultant followed up some months later with an "MI-
coaching conference call" to problem-solve MI with the
CHRs. A second follow-up workshop was held the next
year. Following this workshop, the PM visited each of the
communities individually to problem-solve recruiting
and MI challenges.

The MI scripts were based on the work of Wein-
stein[36] and on scripts developed for a previous trial
[21,37,38] One script was created for pregnant and new
mothers (Additional file 1) and another slightly modified
script was developed for mothers after their infant's first
tooth had erupted until their child was about 2-years of
age. Mothers of newborn, pre-dentate infants were
recruited to the trial in addition to pregnant women; this
was a variation from the original proposal but was done
to ensure that every newborn infant and mother had the
opportunity to participate. An important aspect of
improving infant oral health is enhancing the oral health
of the mother to prevent transmission of cavity-causing
bacteria from mother to infant. With this in mind, preg-
nant and new mothers were given "privilege cards" that
allowed them expedited dental services at their commu-
nity's dental clinic.

For a variety of reasons, CHRs in many of the commu-
nities were challenged by the process of subject recruit-
ment and delivering the intervention. The negative side of
engaging these existing personnel in a research project
was their sense of being overworked and not sufficiently
rewarded for this addition to their daily workload. This
project was yet another burden for the already busy and
in-demand CHRs. Furthermore, the CHRs may have
found that expectant women and new mothers were too
busy to spend an additional amount of time completing
project documents or were simply not interested in par-
ticipating in a research project. Even though the project
investigators had tried to be diligent in following recom-
mended principles of involving Aboriginal communities
in research, recruitment of participants was a struggle.
Thus, in 2 of the 5 test communities and in 2 of the 4 con-
trol communities, recruitment and, for the test commu-
nities, delivery of the intervention was eventually
completed by the Project Manager. One of the project-
specific DHRs achieved success in one test-community
and eventually took over the work of a retiring CHR in
another test-community. A CHR, aided by the Project
Manager, completed and continued the project's work in
the 5th test community. Local women who were not CHRs
completed recruitment in the remaining 2 control-com-
munities. Recruitment was closed after 2 1/2 years when
the number of mothers recruited, though short of the
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original goal, was sufficient to maintain the power of the
trial.

Administrators may request that in order for research
trials to be implemented within their organization, exist-
ing personnel should work on the project. However, these
individuals may simply not have the time, the interest or
the desire to participate, despite the provision of exten-
sive in-service training and ongoing support. Therefore,
it can be concluded that in these instances, the trial's
human and financial resources need to be efficiently and
quickly redistributed to ensure success of the project.
Despite the initial and ongoing challenges involved with
implementing this clinical trial, the results will enhance
our understanding of the details of implementation of
randomized trials in remote communities. In addition,
the role of a client-centred, directive counseling style like
Motivational Interviewing in enhancing positive oral
health behaviours in Aboriginal families will be better
understood.

Additional material

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
RH and JV obtained funding for the study. All authors contributed to the
design of the study. RH and JV developed the instruments, adapted an MI
counseling protocol to the study and supervised the collection of baseline
data. JV oversaw all phases of the community consultation. BL performed the
sample size calculations and the analysis of the baseline data. RH wrote the
manuscript. All authors have read and approved the final manuscript

Acknowledgements
The authors thank Ms. Juliana Snowboy-Matoush, the Project Manager, for her 
skillful and dedicated project management of this trial. The project progressed 
because of the work of the dental health representatives and the community 
health representatives, and the involvement of the participating families from 
Eeyou Istchee. The support of Ms. Jill Torrie and the Research Committee of the 
CBHSSJB is gratefully acknowledged. The involvement of Dr. Phil Weinstein, 
consultant to the Motivational Interviewing intervention, is acknowledged.
This work is funded by a Canadian Institute of Health Research Randomized 
Controlled Trial Grant #FRN 67817 awarded to Drs. Harrison and Veronneau

Author Details
1Division of Pediatric Dentistry, Faculty of Dentistry, University of British 
Columbia, 2199 Wesbrook Mall, Vancouver, V6T 1Z3, Canada, 2Public Health 
Department, Cree Board of Health and Social Service of James Bay, 200 Sam 
Awashish Street, Mistissini, Quebec, G0W 1C0, Canada and 3Department of 
Biostatistics, Department of Dental Public Health Sciences, Box 359460, 
University of Washington, Seattle WA 98195 USA

References
1. Ripa L: Nursing caries: a comprehensive review.  Pediatr Dent 1988, 

10:268-282.
2. Low W, Tan S, Schwartz S: The effect of severe caries on the quality of life 

in young children.  Pediatr Dent 1999, 21:325-326.

3. Acs G, Lodolini G, Kaminsky S, Cisneros GJ: Effect of nursing caries on 
body weight in a pediatric population.  Pediatr Dent 1992, 14:302-305.

4. Li Y, Wang W: Predicting caries in permanent teeth from caries in 
primary teeth: An eight-year cohort study.  J Dent Res 2002, 
81(8):561-566.

5. Schroth RJ, Harrison RL, Lawrence HP, Peressini S: Oral health and the 
aboriginal child: a forum for community members, researchers and 
policy-makers.  J Can Dent Assoc 2008, 74(5):429-432.

6. Milnes AR, Rubin CW, Karpa M, Tate R: A retrospective analysis of the 
costs associated with the treatment of nursing caries in a remote 
Canadian aboriginal preschool population.  Community Dent Oral 
Epidemiol 1993, 21(5):253-260.

7. Tinanoff N, Douglass JM: Clinical decision making for caries 
management in children.  Pediatr Dent 2002, 24(5):386-392.

8. Berkowitz RJ: Streptococcus mutans - establishment and transmission 
in infants.  ASDC J Dent Child 1976, 43(3):192-195.

9. Li Y, Caufield PW: The fidelity of initial acquisition of mutans 
streptococci by infants from their mothers.  J Dent Res 1995, 
74(2):681-685.

10. Wan AKL, Seow WK, Purdie DM, Bird PS, Walsh LJ, Tudehope DI: Oral 
colonization of streptococcus mutans in six-month-old predentate 
infants.  J Dent Res 2001, 80(12):2060-2065.

11. Tinanoff N, Kanellis MJ, Vargas CM: Current understanding of the 
epidemiology mechanisms, and prevention of dental caries in 
preschool children.  Pediatr Dent 2002, 24(6):543-551.

12. Shiboski CH, Gansky SA, Ramos-Gomez F, Ngo L, Isman R, Pollick HF: The 
association of early childhood caries and race/ethnicity among 
California preschool children.  Public Health Dent 2003, 63(1):38-46.

13. Benitez C, O'Sullivan D, Tinanoff N: Effect of a preventive approach for 
the treatment of nursing bottle caries.  ASDC J Dent Child 1994, 
61(1):46-49.

14. Shaw L, Clark DC, Edger NP: The oral health status of Cree children living 
in Chisasibi, Quebec.  J Can Dent Assoc 1987, 53(3):201-205.

15. Véronneau J: Cree Board of Health and Social Service of James Bay.  
Chisasibi, QC: Report on Cree dental health in Eeyou Istchee (Northern 
Quebec); 2002:81. 

16. Burke BL, Arkowitz H, Menchola M: The efficacy of motivational 
interviewing: a meta-analysis of controlled clinical trials.  J Consult Clin 
Psychol 2003, 71(5):843-861.

17. Rubak S, Sandbaek A, Lauritzen T, Christensen B: Motivational 
interviewing: a systematic review and meta-analysis.  Br J Gen Pract 
2005, 55(513):305-312.

18. Miller WR: Motivation for treatment: a review with special emphasis on 
alcoholism.  Psych Bull 1985, 98:84-107.

19. Gray-Donald K, Robinson E, Collier A, Kinga D, Renaud L, Rodrigues S: 
Intervening to reduce weight gain in pregnancy and gestational 
diabetes mellitus in Cree communities: an evaluation.  CMAJ 2000, 
163:1247-1251.

20. Berg-Smith SM, Stevens VJ, Brown KM, Van Horn L, Gernhofer N, Peters E, 
Greenberg R, Snetselaar L, Ahrens L, Smith K: A brief motivational 
intervention to improve dietary adherence in adolescents. The Dietary 
Intervention Study in Children (DISC) Research Group.  Health Educ Res 
1999, 14(3):399-410.

21. Harrison RL, Benton T, Everson-Stewart S, Weinstein P: Effect of 
motivational interviewing on rates of early childhood caries: a 
randomized trial.  Pediatr Dent 2007, 29(1):16-22.

22. St Theresa Point First Nation Nursing Caries Committee: Protect Baby 
Teeth: Circle of Smiles.  Winnipeg MB: Vision CyberMedia Group Inc; 
2000. 

23. Weinstein P, Riedy CA: The reliability and validity of the RAPIDD scale: 
readiness assessment of parents concerning infant dental decay.  ASDC 
J Dent Child 2001, 68(2):129-135. 142

24. Pitts NB, Evans DJ, Nugent ZJ: The dental caries experience of 5-year-old 
children in Great Britain. Surveys coordinated by the British 
Association for the Study of Community Dentistry in 1999/2000.  
Community Dent Health 2001, 18(1):49-55.

25. Bruerd B, Jones C: Preventing baby bottle tooth decay: eight-year 
results.  Public Health Rep 1996, 111(1):63-65.

26. Murray DM: Design and Analysis of Group-Randomized Trials.  New 
York: Oxford University Press; 1998. 

Additional file 1 Motivational Interviewing Script.

Received: 31 December 2009 Accepted: 13 May 2010 
Published: 13 May 2010
This article is available from: http://www.trialsjournal.com/content/11/1/54© 2010 Harrison et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.Trials 2010, 11:54

http://www.biomedcentral.com/content/supplementary/1745-6215-11-54-S1.DOC
http://www.trialsjournal.com/content/11/1/54
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3078603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10509332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1303533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12147748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19170260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8222597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12412953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=773983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7722065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11808762
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12528947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8182198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3548926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14516234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15826439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11107459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10539230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18041508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11475689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11421407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8610193


Harrison et al. Trials 2010, 11:54
http://www.trialsjournal.com/content/11/1/54

Page 9 of 9
27. Torrie J: How healthy are the Eeyouch in 2002? An update.  Cree Board of 
Health and Social Services of James Bay 2003.

28. Gail MH, Mark SD, Carroll RJ, Green SB, Pee D: On design considerations 
and randomization-based inference for community intervention trials.  
Stat Med 1996, 15(11):1069-1092.

29. Liang K-Y, Zeger S: Longitudinal data analysis using generalized linear 
models.  Biometrika 1986, 73:13-22.

30. Peterson AV, Kealey KA, Mann SL, Marek PM, Sarason IG: Hutchinson 
Smoking Prevention Project: long-term randomized trial in school-
based tobacco use prevention--results on smoking.  Natl Cancer Inst 
2000, 92(24):1979-1991.

31. Reisine S, Douglass JM: Psychosocial and behavioral issues in early 
childhood caries.  Community Dent Oral Epidemiol 1998, 26(1 
Suppl):32-44.

32. LeMaster PL, Connell CM: Health education interventions among Native 
Americans: a review and analysis.  Health Educ Q 1994, 21(4):521-538.

33. Harrison RL, Wong T: An oral health promotion program for an urban 
minority population of preschool children.  Community Dent Oral 
Epidemiol 2003, 31(5):392-399.

34. Kowash MB, Pinfield A, Smith J, Curzon ME: Effectiveness on oral health 
of a long-term health education programme for mothers with young 
children.  Br Dent J 2000, 188(4):201-205.

35. Sgan-Cohen HD, Mansbach IK, Haver D, Gofin R: Community-oriented 
oral health promotion for infants in Jerusalem: evaluation of a program 
trial.  Public Health Dent 2001, 61(2):107-113.

36. Weinstein P: Motivate your dental patients: a workbook. The public 
health/pediatric edition.  In. Seattle WA: University of Washington; 
2002:75. 

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

38. 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.

doi: 10.1186/1745-6215-11-54
Cite this article as: Harrison et al., Design and implementation of a dental 
caries prevention trial in remote Canadian Aboriginal communities Trials 
2010, 11:54

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8804140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9671198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7843981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14667011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10740903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15270155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16803808


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


