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Abstract

Background: Fidelity assessments are integral to intervention research but few published trials report these
processes in detail. We included plans for fidelity monitoring in the design of a community-based intervention trial.

Methods: The study design was a randomized clinical trial of an intervention provided to low-income women to
increase utilization of dental care during pregnancy (mother) or the postpartum (child) period. Group assignment
followed a 2 x 2 factorial design in which participants were randomly assigned to receive either brief Motivational
Interviewing (MI) or Health Education (HE) during pregnancy (prenatal) and then randomly reassigned to one of
these groups for the postpartum intervention. The study setting was four county health departments in rural
Oregon State, USA. Counseling was standardized using a step-by-step manual. Counselors were trained to criteria
prior to delivering the intervention and fidelity monitoring continued throughout the implementation period based
on audio recordings of counselor-participant sessions. The Yale Adherence and Competence Scale (YACS), modified
for this study, was used to code the audio recordings of the counselors’ delivery of both the Ml and HE interventions.
Using Interclass Correlation Coefficients totaling the occurrences of specific MI counseling behaviors, ICC for prenatal was
93, for postpartum the ICC was .75. Participants provided a second source of fidelity data. As a second source of fidelity
data, the participants completed the Feedback Questionnaire that included ratings of their satisfaction with the counselors
at the completion of the prenatal and post-partum interventions.

Results: Coding indicated counselor adherence to Ml protocol and variation among counselors in the use of Ml skills in
the MI condition. Almost no MI behaviors were found in the HE condition. Differences in the length of time to deliver
intervention were found; as expected, the HE intervention took less time. There were no differences between the overall
participants’ satisfaction ratings of the HE and MI sessions by individual counselor or overall (p > .05).

Conclusions: Trial design, protocol specification, training, and continuous supervision led to a high degree of treatment
fidelity for the counseling interventions in this randomized clinical trial and will increase confidence in the interpretation
of the trial findings.
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Background

Patient-centered care is now promoted in medicine.
Evidence that it has taken root is presented in the Institute
of Medicine report that includes patient-centered care as
one of the six domains of quality [1]. The Commonwealth
Fund 2003 Survey of Physicians and Quality of Care found
that one-fourth of primary care physicians incorporate
patient-centered approaches in their practices [2]. Motiv-
ational Interviewing (MI), a counseling technique found to
be highly effective with addiction disorders [3], has been
adapted to achieve various health-enhancing objectives
(e.g., dietary change) [4]. While the health goals, training
and the professional role of the interventionists, number of
patient contacts, and duration of sessions may vary, the
choice to use MI techniques reflects a common value of
patient-centeredness.

In the oral health field there have been at least 40 studies
that utilized patient-centered approaches—typically an ab-
breviated form of MI-to deliver behavioral interventions to
enhance patients’ oral health. Reviewers have cited MI as
the most promising intervention for the control of Early
Childhood Caries [5-7]. However, attributing intervention
success to MI per se requires more information about its
implementation and specifically how extensively and how
well the MI techniques were used.

Treatment fidelity refers to assessment and monitoring
of an intervention as it is actually delivered to patients,
clients or study participants. Assessment of fidelity is
key to the validity of any behavioral intervention study.
Borrelli [8] notes that treatment fidelity increases confi-
dence that changes in the primary outcome of a trial are
the result of the experimental treatment and not other
factors. Treatment fidelity has two components: 1) treat-
ment integrity, which is the degree to which the treat-
ment is delivered as intended by the researchers; and 2)
treatment differentiation, the extent to which the inter-
vention and comparison differ on dimensions assumed
to influence outcomes [9-12].

Within the oral health behavioral research literature,
reports of treatment fidelity are rare: only one published
study has reported such assessments [13]. The study of a
behavioral intervention to control Early Childhood Caries
among African-American preschool children used MI tech-
niques to help caregivers achieve their own prevention
goals. The training and fidelity of the MI interventionists
was reported. The authors provided details of how the in-
terventionists were trained and their adherence to the study
protocol over the period of the intervention. They found
there was weak fidelity to the intervention and limited
effectiveness.

The purpose of this study is to describe the design,
training, and methods of ongoing fidelity monitoring
in the Community-Based Intergenerational Oral Health
Intervention Study “Baby Smiles”. The primary objectives
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of the intervention are to increase utilization of dental care
by low-income women during their pregnancy, as well as
to increase utilization of preventive dental care by their
children by 18 months of age. The rationale is that dental
treatment during pregnancy, and age one preventive visits,
contribute to both improved pregnancy outcomes and
lower incidence of Early Childhood Caries [14,15].

Methods

Study design

Our test of the intervention used a 2 x 2 factorial design
in which participants were randomly assigned to one of
four treatment arms: brief Motivational Interviewing
(MI) during pregnancy (prenatal) or postpartum or both
or Health Education (HE). The study design is shown
schematically in Table 1.

Study setting

The study was conducted in four rural counties (Douglas,
Lincoln, Jefferson, and Josephine) in Oregon State USA.
The intervention was delivered in a Women, Infants, and
Children Center (WIC) or a public health department.
WIC is a USA federal government program to ensure
proper nutrition for low income mothers and their

children.

Study participants

Participants were 400 English-speaking women and their
live-born children living in the four rural Oregon coun-
ties. To be eligible, the women had to be at least 15 years
of age, in their first or second trimester of pregnancy,
and eligible for coverage in the Oregon Health Plan Plus,
which provides medical and dental services to adults
and children enrolled in Medicaid. Medicaid is a state-
administered national government system of health
insurance for those requiring financial assistance. The
Institutional Review Board of the University of Washington
and the Public Health Institutional Review Board of Oregon
state approved the study.

Table 1 Study design of the Community-Based
Intergenerational Oral Health Intervention Study
“Baby Smiles”

Child (Postpartum) MI

Yes No
Pregnancy Yes Group 1 Group 2
(Prenatal) MI Prenatal Ml— Prenatal MI—
Postpartum Ml Postpartum HE
N=145 N=59
No Group 3 Group 4
Prenatal HE - Prenatal HE -
Postpartum Ml Postpartum HE
N=146 N=50
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Assignment to study conditions

Participants were randomly assigned to one of the four
intervention groups using computer-generated permuted
blocks of varying block sizes to ensure that the groups
were proportionally balanced across study period and
within each county and counselor. The randomization
procedure was stratified on county and counselor.

Study interventions

The interventions utilized either brief Motivational Inter-
viewing (MI) or traditional Health Education (HE) to pro-
vide oral health education, assist women to adopt behaviors
associated with optimal oral health, and to seek professional
dental care for themselves and their young children. Five
counselors were chosen by the local health departments
(there were two counselors in one county because enroll-
ment took place in two locations) to be trained and deliver
both interventions. In the brief MI conditions, counselors
utilized typical MI techniques including open-ended ques-
tions, reflective listening, and affirmations [16]. The pur-
pose was to create a discussion that engaged the participant
in thinking about, and planning how to make, positive be-
havioral changes. The goal of the HE intervention was to
improve oral health-related behavior also, but not through
a patient-centered dialogue. In the HE condition, coun-
selors played videos, stopped the videos at prescribed points
to ask, “Do you have any questions?” and provided the par-
ticipant with print materials from the National Maternal
Child Oral Health Resource Center at Georgetown Univer-
sity (http://www.mchoralhealth.org). Participants in both
intervention groups received printed handouts about how
to use their dental care insurance coverage, what to expect
at a dental visit and other written recommendations devel-
oped for the study. All the materials and the full study
protocol are available on the website of the Northwest
Center to Reduce Oral Health Disparities (URL: http://
depts.washington.edu/nacrohd/babysmiles). Additional de-
tail about each intervention, as it was delivered in the pre-
natal and postpartum periods, is provided below.

MI prenatal

When the participants were assigned to the prenatal MI
treatment arm (Table 1), participants received individual
in-person counseling. The counselor attempted to estab-
lish a therapeutic alliance, identify and reinforce dental
needs, assess and share dental risks, and identify and
help navigate barriers to care. During the single session,
the counselor utilized both a written and computer-
guided protocol to deliver the intervention and show,
based on the counselor’s assessment of a participant’s
need, a maximum of five very brief videos on 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 permanent teeth...”). At the conclusion of the
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intervention, the counselor offered to assist making an
appointment with a dentist serving Oregon Health Plan
clients. Within six weeks of the in-person session, the
counselor made up to two follow-up telephone calls to
provide support, to identify problems, and problem
solve. Additionally, participants received a postcard one
month prior to scheduled baby’s birth. Its purpose was to
inquire about their pregnancy as well as address dental con-
cerns. There was also a phone contact one week after the
due date to check in, get the child’s Medicaid Identification
Number if known, confirm the mailing address for the baby
gift, and schedule the three month postpartum visit when
possible. There was a second call at 6 months post partum,
which was used to check in with the mother and to main-
tain contact with our study participants.

Ml postpartum

When the participants were assigned to the postpartum
MI treatment (Table 1), they attended a MI session ap-
proximately nine months after their baby was born. As
in the prenatal MI intervention, establishing a thera-
peutic alliance, identifying needs and problem solving
were counselor goals. Potential behavioral goals for the
mother were presented as an Early Childhood Caries
prevention menu with information about oral hygiene and
dietary practices, and the age one dental visit. Mothers
identified menu items they were interested in and barriers
to implementation were identified and discussed. The
mother was offered assistance in making an appointment
for the child with a dentist serving Oregon Health Plan cli-
ents. This session was followed by one telephone call about
six weeks afterwards to identify problems with the achieve-
ment of the mother’s stated goals.

HE prenatal

When participants were assigned to the prenatal HE
treatment arm (Table 1), each received a traditional
health education intervention. The health information
included a 15 minute video and the pamphlet “Two
Healthy Smiles” available from the National Maternal
Child Oral Health Resource Center at Georgetown
University (http://www.mchoralhealth.org). Topics pre-
sented included maternal dental health and transmission
of decay causing bacteria from mother to child.

HE postpartum

In the postpartum HE condition (Table 1), the materials
included a ten-minute video about how to prevent Early
Childhood Caries and two pamphlets “Your Young Child”
and “Topical Fluoride Recommendations For High Risk
Children” from the National Maternal Child Oral Health
Resource Center at Georgetown University (http://
www.mchoralhealth.org). Topics of the video included
the importance of baby teeth, dietary and hygiene
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recommendations, and baby’s first dental visit. In both HE
interventions participants were offered assistance in making
dental appointments. To maximize participant attention
and community acceptance, the videos were relatively brief.
The length of all sessions was recorded.

Treatment fidelity measures

Our approach to fidelity monitoring was based on the
framework of Bellg and colleagues [17] that focused on
three elements: (1) study design, (2) training interven-
tionists, and (3) delivery, receipt and enactment of treat-
ment skills during the intervention.

Study design

Two major activities were embedded in the study design
to ensure fidelity of the intervention. A standardized
protocol manual-a detailed written, fill-in the blank
protocol with an accompanying guide—was developed
for the counselors, and the type and number of contacts
per participant within the MI and HE treatment arms
was standardized.

Counselor training

There were four major activities to ensure the coun-
selors developed the skills to deliver the intervention
with high fidelity and would maintain fidelity over time:
(1) standardized training, (2) assurance of skill acquisi-
tion, (3) minimization of drift in skills, and (4) accom-
modating provider differences. The counselors were
trained in MI techniques and in the protocol by one of
the investigators (PW). Initial training was provided in a
10-hour in-person session. Then each counselor, based
on perceived need, received additional sessions of one to
two hours of personalized instruction by telephone and
videoconference. Exercises focusing on reflective listen-
ing, providing affirmations, and identifying and explor-
ing resistance were included. Role-playing with the
protocol utilizing sample participant scenarios was in-
cluded in every session. Counselors were certified before
being allowed to deliver MI or HE to study participants.
Audio recordings were made of telephone role plays for
each of the counselors. Counselors were certified if their
MI skills during the role play were scored as adequate,
very good or excellent (competence rating: (1) Very poor;
(2) Poor; (3) Adequate; (4) Very Good; and (5) Excellent).
Two “booster” one-hour group videoconferences were pro-
vided post certification. In addition, counselors received
brief (15 minute to half hour) personalized telephone feed-
back based on audio recordings of their sessions.

Near the end of the study, three trained counselors were
replaced by a single full-time employee (no counselor was
replaced for poor counseling performance). Her training in-
cluded viewing a video made of the initial training session,
along with the same training and certification process
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completed by the initial set of counselors. Every week a “MI
tip of the week” was provided to counselors at a weekly
conference call to reinforce training and minimize drift.
Prior to the initiation of the postpartum phase, counselors
received an eight hour in-person training session, certifica-
tion exercises, and two post-certification booster video con-
ferences. Counselors also received brief telephone feedback
from the audio recordings that were coded.

Coding

All sessions were audio recorded. Twenty percent of the
recordings were utilized to assess intervention delivery.
Recordings were coded by a research team member who
is the gold standard (PW), and other coders who were
trained by PW. The coding scheme was based on a modi-
fied Yale Adherence and Competence Scale (YACS)-a
system of 15 constructs each rated on two seven-point
scales—developed to rate adherence and competence in
providing behavioral treatments for substance use disor-
ders. YACS scales are reliable and have been shown to have
construct and discriminant validity [18].

We identified 10 constructs from YACS that were con-
gruent with our MI intervention. Eight constructs were
“MI consistent™ (1) MI Style or Spirit, (2) Fostering a
Collaborative Relationship, (3) Providing Statements of
Support/Affirmations, (4) Reinforcing Motivation to
Change/Encouraging Change Talk, (5) Use of Open-Ended
Questions, (6) Recognizing and Exploring Resistance, (6)
Developing Discrepancy, and (8) Reflective Listening. Two
constructs reflected behaviors that should be minimized
in an MI counseling approach (MI Inconsistent): (1)
Unsolicited Advice, Directions, and (2) Feedback and Direct
Confrontation. Each of these constructs was rated for adher-
ence and competence using a five-point Likert scale with
the following response categories: 1= Very Poor, 2 = Poor,
3 = Adequate, 4 =Very Good, 5 =Excellent corresponding
to the YACS anchors of 1 = Not at all to 5 = Extensively.

Coding fidelity

One investigator (PW), who functioned as the gold
standard, trained the coders. A Fidelity Coding Manual
was written to operationalize each rating scale and to
minimize bias. A copy of the guide is on the website of
the Northwest Center to Reduce Oral Health Disparities
(URL: http://depts.washington.edu/nacrohd/babysmiles).
During the training, and afterwards, coder meeting notes
were kept and were the basis for modifications to the
Fidelity Coding Manual. Small group discussion and
recoding was necessary in order to achieve adequate
reliability. Because the vast majority of ratings were
“adequate” and agreement between raters for “very
good” and “excellent” was low, a decision was made to
study the frequency of specific MI counseling behavior oc-
currences regardless of the ratings for each session.
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Constructs included in the scales were: support, fostering a
collaborative relationship, discrepancy, change, open-ended
questions, reflective listening, and exploring resistance.

The MI style/spirit was not included in the scales be-
cause it was not assessed for HE sessions. We do not
report results for advice giving and confrontation be-
cause these were behaviors to be avoided and thus the
frequency was quite low.

After recoding, interclass correlation coefficients (ICC)
were generated between the gold standard coder and each
of the two coders based on 14 prenatal and 20 postpartum
sessions combined. Because one of the coders left the pos-
ition before doing a meaningful amount of coding, the reli-
ability coefficients were calculated for a single coder only.
Totaling the occurrences of specific MI counseling behav-
iors described above, the ICC for prenatal sessions was 0.93
(95% CI .81, .98), and for postpartum sessions the ICC
was .75 (95% CI 48, .89).

Satisfaction

Three months after the birth of their child participants
completed the Feedback Questionnaire that included six
items about satisfaction with elements of the intervention.
The items assessed the media components, counselor con-
cern, encouragement in going to the dentist, helpfulness in
going to the dentist, ease of talking, and trust. Each was
rated on a five-point Likert scale that ranged from zero
(Strongly Disagree) to four (Strongly Agree). Eighteen
months after the birth of their children, participants com-
pleted a similar questionnaire that asked for feedback on
the postpartum intervention. Two-way analysis of variance
using heteroscedasticity-consistent standard errors to ac-
count for unequal variances was used to examine the
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differences between treatment groups among coun-
selors and the interactions between treatment group
and counselor [19].

Results and discussion

Treatment differentiation

As shown in Table 2 and Figure 1, all interventionists en-
gaged in all specific MI counseling behaviors at all appoint-
ments. Although each counselor delivered both MI and HE
interventions, the frequency of MI occurrences in her deliv-
ery of the HE condition was very low compared to the fre-
quencies in the MI condition. The competence of MI
delivery did not differ among interventionists, while the fre-
quency of MI behaviors varied.

When viewing specific MI counseling behaviors such
as providing affirmations, open-ended questions, reflect-
ive listening, and discrepancy developing questions, and
change talk, all counselors had much higher frequencies
of these counseling behaviors in the MI than in the HE
conditions. Advice giving (unsolicited advice) and con-
frontation were also coded but there were no instances
of confrontation in either the prenatal or postpartum
phases and advice giving was limited to less than one ad-
vice giving episode per session for both phases.

While a detailed written protocol was provided for the
interventions, variation in how the protocol was used
was permitted as long as all topics were covered. For
example, the menu of choices presented to a participant
in the postpartum MI condition could be explored in
one pass—identifying possible choices and immediately
exploring potential problems, or in two passes, first
identifying all possible choices and then identifying
problems in the final selection. It may be that the coding

Table 2 Treatment fidelity during prenatal and postpartum counseling sessions in the Community-Based Intergenerational

Oral Health Intervention Study “Baby Smiles”

Number of specific Ml counseling behaviors used during session Average MI competence rating (range = 1-5)

MI participants

HE participants

MI participants

Study phase Counselor # n Mean (SD)  Min - Max n Mean (SD)  Min - Max n Mean (SD) Min - Max

Prenatal 1 6 243 (6.0) 16 - 33 4 00 (=) 0-0 6 30 () 30-30
2 5 332 (37) 27 - 36 5 04 (0.5) 0-1 5 30 (-) 30-30
3 13 197 (5.1) 9-30 8 28 (1.6) 0-5 13 3.0 (0.04) 3.0-31
4 10 240 (6.1) 14-32 10 03 (0.5) 0-1 10 3.1(0.1) 30-32
5 10 244 (34) 16 - 28 10 4.0 (1.6) 1-7 10 30 (0.1) 29-31

Postpartum 1 13 255(33) 19-29 7 10 (14) 0-4 13 3.0 (0.05) 30-32
2 9 1(49) 12-26 4 00 (=) 0-0 9 3.0(0.1) 27-32
3 12 1.3 24 6-15 8 04 (0.7) 0-2 12 30 (0.1) 30-32
4 16 133 (45) 6-23 5 02 (04) 0-1 16 3.0(0.1) 30-32
5 5 120 (1.6) 10-14 1 00 (=) 0-0 5 30 () 30-30
6 19 235(59) 13-33 7 0.1 (04) 0-1 19 31(0.1) 30-32

MI = Motivational interviewing.
HE = Health education.
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Figure 1 Average number of specific Ml counseling behaviors per session. Error bars are + 1 SD.

of exploring resistance may be a function of the variation
chosen, with less resistance identified in the later variation.
Differences in the frequency of interventionist behaviors
were consistent with our knowledge of the individual styles
of the interventionists (e.g., a few open-ended questions to
establish rapport, or multiple questions).

Treatment integrity

Study design

That this study is community-based--a partnership between
university-based “experts” and rural communities—has
implications. With the exception of one replacement
counselor, the researchers did not select counselors.
Job descriptions and counselor characteristics were
provided by the research team and then the local
health departments initiated searches for counselors.
All five counselors selected by the health departments
were already employed in unionized positions. Other
studies in community settings faced similar problems
[13,20]. Given the lack of opportunity to assess and
choose counselors, both the protocol and the training
itself were extremely important.

A detailed step-by-step intervention protocol and guide
for the use of the protocol was written. The counselors had
to learn the protocol, and the written protocol, with space
for the counselors to fill in participant responses, was used
in every counseling session. Counselors were given some
flexibility. They were to word the questions and directions
to suit themselves and were allowed to alter the sequence
of sections for some participants. However, they were not
to omit any section or add any additional material. To
minimize variation among counselors, brief video vignettes
providing key messages were utilized as part of the inter-
vention protocol.

Training

Both group and individual training sessions were provided.
Because of the distances involved and the cost of travel,
individual training occurred by telephone and video

conference. While face-to-face individualized training is al-
ways preferable, the phone training—exercises and role
plays—were effective as all counselors met basic mastery cri-
teria and were certified.

During the intervention

While the counselors adhered to the MI protocol and uti-
lized specific MI counseling behaviors, competence ratings
hovered around the midpoint of the competence scale (3
on a 5 point scale). Competence ratings to hover around
the midpoint (adequate) by design. The counselors were

Table 3 Summary of feedback questionnaire data by
intervention phase

n  Mean Range
(SD)

Prenatal feedback
Video gave useful information 274 34 (556) 2-4
The counselor was concerned about me 275 32018 0-4
The counselor helped me go to the dentist 278 3439 0-4
The counselor encouraged me to go to 280 3745 0-4
the dentist
The counselor was easy to talk with 277 3845 0-4
| could trust the counselor 277 37 (76) 0-4
Postpartum feedback
The video | watched gave me useful 196 35(.7) 0-4
information
The informational materials gave me useful 212 36(7) 0-4
information
The counselor really cared about me and 216 38(15 0-4
my child
The counselor helped me find a way to take 208 3647 0-4
my child to the dentist
The counselor encouraged me to take my 214 38 (5 0-4
child to the dentist
The counselor was easy to talk with 216 38 (65 0-4
| could trust the counselor 216 38(26) 0-4
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instructed to deliver the intervention in a consistent man-
ner to each participant with equal enthusiasm.

The MI training sessions emphasized the patient-
centeredness of the intervention and prohibited unsoli-
cited advice. Moreover, counselors were trained to
recognize resistance and how to circumvent potential
confrontations. As a result there was very little advice
given and there was no confrontation behavior in ei-
ther the MI or HE conditions.

Given that counselors provided both MI and HE, it is
reasonable to assess possible carryover from one condi-
tion to the other. While counselors provided almost no
MI behaviors in the HE condition, the lack of advice and
confrontation in the HE condition may reflect carryover
from MI to HE that could minimize differences obtained
from the two interventions.

Duration of the intervention
Mean counselor duration for the delivery of the prenatal
MI condition ranged from 22 to 34 minutes. Mean dur-
ation for the prenatal HE condition ranged from 11 to
19 minutes. On average, MI sessions lasted 11 minutes
longer than HE sessions (p <.0001; 95% CI 9.2, 13.2 mi-
nutes). In the postpartum sessions, the duration of the
MI condition ranged from 17 to 29 minutes whereas the
HE condition ranged from 11 to 18 minutes. On average,
postpartum MI sessions lasted about 6 minutes longer
than HE sessions (p <.0001; 95% CI 5.1, 7.8 minutes).
The number of in-person and telephone contacts in the
HE and MI conditions were identical by design. The dur-
ation of the two conditions differed and was a function of
the length of the videos used in the HE conditions primar-
ily. The videos were relatively brief and presented typical
information and encouragement provided to pregnant
women and new mothers. This gave us a “real world” com-
parison. The mothers had the choice to extend the HE
sessions with questions and discussion but few did. The dif-
ferences in duration between the two conditions were not
reflected in mothers’ satisfaction ratings.

Satisfaction

The satisfaction scores are given in the Feedback Ques-
tionnaire in Table 3. There were no differences between
the ratings of HE and MI participants overall or by indi-
vidual counselor (p>.05). Average feedback varied by
counselor (p=.001), and although the differences were
statistically significant for counselors 1 vs. 2 (4) and
counselors 1 vs. 3 (.5), the magnitude of the difference
was clinically negligible. Similarly, no differences were
found between the ratings of HE and MI participants
overall or by individual counselor (p >.05) for the post-
partum period. Average feedback did not vary signifi-
cantly by counselor (p =.81).
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Lack of differences in participants’ feedback about the
HE and MI conditions, in both prenatal and postpartum
phases is puzzling. We expected greater satisfaction with
the MI intervention: this was not found. Perhaps be-
cause the same counselors provided both MI and HE,
differences were minimal. On the other hand, these find-
ings may be viewed as indicating a minimum of non-
specific treatment effects.

Conclusions

It is critical to the future interpretation of the main out-
comes of the trial that appropriate levels of fidelity were
established. Counselors were certified as having met
training criteria prior to initiation of this randomized
controlled trial. Performance assessment found no over-
lap in the behaviors of the counselors in MI and HE
conditions. These results are in contrast to the weak fi-
delity reported in a previous dental study [13], the only
other published dental MI study assessing fidelity.

This assessment of fidelity, while presenting difficulties in
community-based work, will aid our understanding of the
intervention process and outcomes. As a consequence of
our in-depth fidelity examination, other researchers and cli-
nicians will have a more complete understanding of the im-
plementation of this MI intervention and its potential
replication.

Abbreviations
HE: Health education; MI: Motivational Interviewing; WIC: Women, Infants
and children centers.

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

Authors’ contributions

PW conceptualized the fidelity study, carried out the training, and wrote initial
drafts of final paper. PM edited and rewrote the initial and final drafts of the
manuscript and contributed to the final manuscript. CAR contributed to the
conceptualization, helped define the variables, and contributed to the manuscript.
LAM had primary responsibility for the statistical analyses and contributed to the
manuscript. GG managed the data, produced the figures, and contributed to the
paper. CEH contributed to the conceptualization, helped define the variables, and
contributed to the manuscript. DS and MS supervised the counselors in the field
and contributed to the manuscript. AN served as a coder and contributed to the
manuscript. All authors read and approved the final manuscript.

Acknowledgements

The project was 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 Division of
Medical Assistance Programs, State of Oregon USA.

Author details

"Northwest Center to Reduce Oral Health Disparities, Department of Oral
Health Sciences, Box 357475, University of Washington, Seattle, WA
98195-7475, USA. *Klamath County Public Health, 403 Pine Street, Klamath
Falls 97601, OR, USA.



Weinstein et al. BMC Oral Health 2014, 14:15
http://www.biomedcentral.com/1472-6831/14/15

Received: 26 July 2013 Accepted: 19 February 2014
Published: 24 February 2014

References

1.

20.

Institute of Medicine: Crossing the quality chasm: a new health system for the
21°" Century, Volume 6. Washington, DC: National Academies Press; 2001.
Audet AM, Doty MM, Shamasdin J, Schoenbaum SC: Physician’s views on
quality of care: findings from the Commonwealth Fund National Survey of
Physicians and Quality of Care. New York: Commonwealth Fund; 2005.
Carroll KM: Recent advances in the psychotherapy of addictive disorders.
Curr Psychiatry Rep 2005, 7(5):329-336.

Spahn JM, Reeves RS, Keim KS, Laquatra |, Kellogg M, Jortberg B, Clark NA:
State of the evidence regarding behavior change theories and strategies
in nutritional counseling to facilitate health and food behavior change.
J Am Diet Assoc 2010, 110(6):879-891.

Watt RG: Motivational interviewing may be effective in dental setting.
Evid Based Dent 2010, 11(1):13.

Yevlahova D, Satur J: Models for oral health promotion and their
effectiveness: a systematic review. Aust Dent J 2009, 54(3):190-197.
Twetman S: Prevention of early childhood caries (ECC)-review of
literature published 1998-2007. Eur Arch Paediatr Dent 2008, 9(1):12-18.
Borrelli B: The assessment, monitoring, and enhancement of treatment fidelity
in public health clinical trials. J Public Health Dent 2011, 71(Supp 1):552-563.
Yeaton WH, Sechrest L: Critical dimensions in the choice and
maintenance of successful treatments: strength, integrity, and
effectiveness. J Consult Clin Psychol 1981, 49(2):156-167.

Kazdin AE: Comparative outcome studies of psychotherapy: methodological
issues and strategies. J Consult Clin Psychol 1986, 54(1):95-105.

Moncher FJ, Prinz RJ: Treatment fidelity in outcome studies. Clin Psychol
Rev 1991, 11:247-266.

Lichstein KL, Riedel BW, Grieve R: Fair tests of clinical trials: a treatment
implementation model. Adv Behav Res Ther 1994, 16:1-29.

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.

Grembowski D, Spiekerman C, Milgrom P: Linking mother access to dental care
and child oral health. Community Dent Oral Epidemiol 2009, 37(5):381-390.
Milgrom P, Sutherland M, Shirtcliff RM, Ludwig S, Smolen D: Children’s
tooth decay in a public health program to encourage low-income
women to utilize dental care. BMC Public Health 2010, 10:76.

Miller WR, Rollnick S: Motivational Interviewing: Helping People Change. 3rd
edition. New York: The Guilford Press; 2013.

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, Nich C, Sifry RL, Nuro KF, Frankforter TL, Ball SA, Fenton L,
Rounsaville BJ: A general system for evaluating therapist adherence and
competence in psychotherapy research in the addictions. Drug Alcohol
Depend 2000, 57:225-238.

Hayes AF, Cai L: Using heteroscedasticity-consistent standard error estimators
in OLS regression: An introduction and software implementation. Behav Res
Methods 2007, 37:709-722.

Harrison R, 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.

doi:10.1186/1472-6831-14-15

Cite this article as: Weinstein et al.: 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 2014 14:15.

Page 8 of 8

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

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design
	Study setting
	Study participants
	Assignment to study conditions
	Study interventions
	MI prenatal
	MI postpartum
	HE prenatal
	HE postpartum

	Treatment fidelity measures
	Study design
	Counselor training
	Coding
	Coding fidelity
	Satisfaction

	Results and discussion
	Treatment differentiation
	Treatment integrity
	Study design
	Training
	During the intervention
	Duration of the intervention

	Satisfaction

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

