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ABSTRACT

Objective: Some pregnant women may be at increased risk of poor oral health. A publicly
funded prenatal dental program in Vancouver, British Columbia, called Healthiest Babies
Possible (HBP), has been providing oral health education and limited clinical services for
over 20 years to low-income women assessed to be at high risk of preterm or low-weight
births. This report is an assessment of the initial outcomes.

Methods: A prospective before-after evaluation of a non-probability convenience
sample of women was undertaken over 1 year (2005-2006). Participants were seen at
the customary 2 clinic visits and were asked to return for a postnatal visit. Data collected
by an inside evaluator, the program’s dental hygienist, included questionnaires, semi-
structured interviews, observations, clinical indices, appointment statistics and self-
reports. Univariate and bivariate analyses (Student's t test and ANOVA) were performed.

Results: Of the 67 women in the sample, 61 agreed to participate; 36 (59%) attended
all 3 appointments at the clinic, and 40 (66%) completed all 3 interviews and question-
naires either at the clinic or by telephone. Clinical indices of gingival health improved
significantly over the time of the evaluation. Improvements in tooth cleaning were dem-
onstrated by a significant decrease in plaque (p < 0.001). The proportion of the women's
other children receiving professional dental care increased significantly (p< 0.001).
Oral health knowledge improved and, overall, women expressed satisfaction with the
program.

Conclusion: Participants in this evaluation demonstrated improved gingival health,
enhanced knowledge of oral health and positive tooth-cleaning behaviour. These women
pursued infant oral care and sought professional dental visits for their children.

Cite this article as: J Can Dent Assoc 2011;77:b32

risk of poor oral health for a variety

of reasons.? If this concern is not ad-
dressed, the risks of maternal transmission of
“cavity causing” bacteria to the infant, pro-
gression of periodontal disease and, possibly,
adverse pregnancy outcomes are increased."?
However, prenatal dental programs have
been reported to be effective in improving
oral health outcomes during pregnancy, most
likely because women are particularly recep-

S ome pregnant women may be at increased
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tive to health education interventions at that
time.>"

In Canada, most dental public health pro-
grams with a prenatal component focus on
oral health counselling. Unfortunately, only
pregnant women who can afford dental ser-
vices receive needed professional dental care.
Low-income pregnant women face great dif-
ficulty in obtaining dental services, as dental
public health programs for adults are limited
in availability and accessibility.
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In British Columbia, only 1 publicly funded prenatal
dental program provides clinical, in addition to educa-
tional, services. This program has operated in Vancouver
for over 20 years at a dental public health clinic whose
main priority is the provision of services to low-income
children. Referrals of pregnant women to the prenatal
dental program are from Healthiest Babies Possible
(HBP), a city-wide program for low-income women at
high risk of preterm or low-birth-weight pregnancies
or both. In addition to low income, factors that enable
a pregnant woman’s participation in the HBP program
include history of substance abuse, young age, refugee or
new immigrant status and Aboriginal heritage.”

Women in the HBP program are referred to the dental
program if they self-report a dental concern or have not
had a dental visit for over 2 years. Twelve to 15 clinic
appointments a month are allocated to these women.
Each woman customarily receives 2 free 1-hour clinic
appointments that include an oral examination, limited
clinical hygiene services and oral health counselling. If
additional dental services are required, a client is given
a list of dental offices offering treatment at reduced cost.
According to a 2004 HBP internal report, since 1986, over
1600 women had been served by the HBP dental program.

Other than appointment monitoring, no formal as-
sessment or evaluation of the HBP dental program has
been carried out. As a first step in that direction, an
evaluability assessment was conducted to establish a feas-
ible evaluation framework.® This is a systematic process
that consists of describing the program structure (i.e.,
objectives, logic, activities and performance indicators)
and determining its plausibility and feasibility in terms
of achieving the program objectives, its suitability for
intensive evaluation and its acceptability to program
managers, program operators and policymakers.® An
evaluability assessment clarifies program intent, iden-
tifies areas for improvement, determines if and where
evaluation is warranted and identifies a feasible evalu-
ation design.!”" Identification of stakeholder interest,
awareness and objectives for the program and a descrip-
tion of the program theory are the 2 primary outcomes of
such an assessment."?

A logic model was developed to depict the theory
of the HBP dental program.® A logic model is a visual
schematic that illustrates the relations between con-
textual factors and program inputs and outcomes.'>" It is
similar to hypothesis testing in basic science research and
describes the “nuts and bolts of the program.” The logic
model provides a general framework for describing the
rationale and logic process behind decision making that
organizations, individuals or groups may follow."®

As a result of the evaluability assessment, descriptive
and process evaluations of the HBP dental program were
conducted.® The Precede-Proceed Health Promotion
Planning and Program Evaluation Model guided the
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Pregnant women in the Healthiest Babies Possible
program referred to prenatal dental clinic

l

Visit 1

Receptionist — consent form, medical history, questionnaire 1

Dentist — oral examination, treatment recommendations

Dental hygienist — initial periodontal treatment, perinatal
oral health counselling and oral hygiene instruction,
handouts on oral health and dental provider list, assessment
of indices, interview about oral health concerns and habits,
observation of areas brushed, anti-bacterial
pre- and post-rinse

l

\J
Visit 2

Receptionist — questionnaire 2

Dental hygienist — ongoing periodontal treatment, review
of oral health education, indices, interview and observations
as in visit 1, prophylaxis, fluoride or both as needed,
anti-bacterial pre-rinse

}

Birth of baby

Congratulations card with infant oral care information
sent, telephone call 3-4 months after birth to book
3rd clinic appointment*

4
Visit 3

Receptionist — questionnaire 3

Dentist — examination, follow-up on
treatment recommendations

Dental hygienist — periodontal treatment, review
of oral health education, indices, interview and
observations as in visit 1,
thank you package for woman

*If a woman was unable to visit the dental clinic, the questionnaire and interview were
carried out by telephone.

Figure 1: Outcomes evaluation flowchart

evaluation framework."*'® Application of these models to
the HBP dental program drew attention to the multiple
factors (predisposing, enabling, reinforcing) influencing
the clients’ oral health outcome. This report is limited
to an assessment of the most immediate outcomes of
the HBP dental program regarding gingival health, oral
health knowledge and client satisfaction.

Methods

A prospective outcomes evaluation with a follow-up
period of 1 year was undertaken as part of the overall
evaluation of the HBP dental program. A before-after
method was chosen, as comparison with a control group
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Table 1 Program evaluation questions
dlEe(oO c c U ( c O

Knowledge

Is it okay for pregnant women to have bleeding gums?

1 = Yes, 2 = Not sure, 3 = No

Do sweet foods cause holes in your teeth?

1 = No, 2 = Not sure, 3 = Yes

Is brushing at least once a day good?

1 = No, 2 = Not sure, 3 = Yes

Do problems with mother’s mouth affect baby?

1 = No, 2 = Not sure, 3 = Yes

Should one clean a baby’s mouth?

1 = No, 2 = Not sure, 3 = Yes

Is it okay for baby to sleep with bottle?

1 = Yes, 2 = Not sure, 3 = No

If baby’s teeth are not healthy, would it affect their adult
teeth?

1 = No, 2 = Not sure, 3 = Yes

Program satisfaction

Is this dental program good for pregnant women?

1 = No, 2 = Not sure, 3 = Yes

How did your mouth feel one week after your dental visit?

1 = Worse, 2 = No different, 3 = Better

The dental information the hygienist told me...

1 = Helped me a little, 2 = Did not help, 3 = Helped me a lot

I found the written dental information...

1 = Helped me a little, 2 = Did not help, 3 = Helped me a lot

Are you glad you came to this dental program?

1 = No, 2 = Not sure, 3 = Yes

Would you like to come back to this clinic for future
cleaning visits?

1 = No, 2 = Not sure, 3 = Yes

Behaviour

Taking care of my teeth is now...

1 = Less important, 2 = Just as important,
3 = More important to me

Brushing frequency

Number of times brushed per day

Current professional dental care for their children

1 =No, 2 = Yes

Performing infant oral care

1 =No, 2 = Yes

Pursuit of recommended dental services

1 = No, 2 = Delayed, 3 = Yes

Pursued recommended treatment

1 = No, 2 = Delayed, 3 = Yes

Dental clinic attendance

1 = Attended visit 1, 2 = Attended visit 2,
3 = Attended visit 1 and either 2 or 3, 4 = Attended all 3 visits

Tooth areas brushed

1 = 1 side of teeth, 2 = 2 sides of teeth,
3 = 3 sides but no molars, 4 = 3 sides and molars

Self-reports

Oral health concerns

A = None, B = Oral sensitivity, C = Oral pain,
D = Bleeding gums, E = Other concerns

was not feasible given the uniqueness of the program and
the clientele. The study was approved by the University
of British Columbia’s Behavioural Research Ethics Board
and Vancouver Coastal Health Research Institute. The
evaluator was the program’s dental hygienist (DL), who
had 15 years of clinical experience.

From February to September 2005, a pilot study was
carried out to determine the feasibility of recruiting par-
ticipants who would return for a follow-up postnatal
visit; recruitment for the evaluation began in October
2005. Almost 78% (15) of the 19 women in the pilot study
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agreed to participate, but only 33% (5 of the 15) returned
for a postnatal visit. It was apparent that ongoing com-
munication with clients would be challenging because
their contact information was inadequate; therefore,
better quality and more detailed contact information
was obtained before beginning the formal evaluation.
Additional measures adopted to increase attendance at
the postnatal visit included mailing birth congratula-
tion cards and telephoning each woman after delivery.
A thank-you gift package was given to each returning
participant at their postnatal visit.
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Table 2 Description of participants (n = 61)
10066
93%
Country of origin® | Number (%) RS
Southern Asia 26 (43) ™ O Prenatal visit-2
63%  63%
Northern America 19 (31) 6% | @ Postnaral visit-3
South-Eastern Asia 5(8) L
s 4
Central America 7 (12) 28% 5%
Other 4(7) 25 - =
8%
Dominant language reported o ] o
English 22 (36) Bleeding gums Oral seasitivity Oralpain
Punjabi 10 (16)
Other 29 (48) Figure 2: Oral concerns reported by clients who completed all
Enelish capabilit 3 interviews and questionnaires (n = 40). + Significantly different
8 p Y (p < 0.05) compared with visit 1 (x* test).

Translator required 9 (15)
Able to answer simple questions 17 (28)
Able to ask/answer questions; provide 35 (57)
simple descriptions Clinical measurements were selected for ease of use,
Years in Canada patient comfort and simplicity. A modified version of
No data 36) Ramfjord’s periodontal disease index for calculus, plaque

and gingival status was applied to 6 teeth. Periodontal
Born in Canada 16 (26)

pocket depth was defined as the deepest measurement
Less than 2 years 26 (43) using a standard pressure-sensitive probe (KerrHawe
Over 2 years 16 (26) Click-Probe, Kerrhawe SA, Bioggio, Switzerland), the
Other children 30 (49) ideal measurement being 0. Absence of or decrease in
Last dental visit > 2 years 40 (66) bleeding on probing was an indicator that gingival health
Report bleeding gums 55 (90) had improved.”® Participants were examined by the at-
Visible cavities 42 (69) 'andling (.lentifst f(;lr. visible decayl,) tfreatmentft neiclis ;nc}
Require other dental services 48 (79) 1 e.a timing for this treatment (before or after birth o

child). Shorter-term outcomes were evaluated by com-

*Geographic regions based on United Nations standard country and area codes
classification.”

Questionnaires were tested in the pilot study, revised
and reviewed for clarity and comprehension by clients and
staft. Various clinical indices were pretested on clients for
ease of use, time efficiency and “client-friendliness.”

A reasonable sample size was determined to be 40,
which was the usual number of new clients seen in a year.
The sampling frame was a non-probability convenience
sample comprising women referred from the umbrella
HBP program to the HBP dental program. Further in-
clusion criteria were stage of pregnancy (< 35 weeks ges-
tation) and commitment to the evaluation encounters
(interviews, questionnaires and clinical assessment).

Figure 1 outlines the activities undertaken at the
3 clinic visits. In Table 1, items from the outcomes ques-
tionnaire and interview are grouped into categories, such
as oral health knowledge, home care behaviours and
satisfaction with the program. All handouts were at a
4th grade readability level. Table 2 shows participant
demographics, including their oral health concerns and
needs.

4 0of 7

paring prenatal visits 1 and 2. Medium-term outcomes
were assessed by comparing prenatal visit 1 with post-
natal visit 3.

Univariate descriptive statistical analysis, bivariate
analysis (x* test or Fischer exact test), Student’s t test
and ANOVA with post hoc Bonferroni adjustment were
carried out. Reliability testing (Cohen kappa, intra-class
correlation) was performed for self-reports and clinical
indices. For all tests, the threshold for statistical signifi-
cance was set at p < 0.05.

Results

Of the 67 women who attended the program over the
1-year period, 61 (91%) consented to participate in the
evaluation. The main reasons for non-participation were
uncertainty about future residency or difficult personal
circumstances.

The participants originated from 18 countries and
spoke 15 different languages; 87% of the women had
no dental insurance (Table 2). Their mean age (SD) was
27.7 (+ 5.0) years. The median number of pregnancies
was 2 and mean gestational stage at visit 1 was 22.8
(£ 5.2) weeks. Average time between screening and visit
1 and between visits 1 and 2 was 4 weeks. The average
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Table 3 Comparison of oral clinical indices for those who attended all 3 clinical visits (n = 36)?

— Prenatal Dental Program —

ge fro ge ge fro
de de D de D p 0 de D 0

Plaque 4.83 (3.33) 1.44 (2.81) p<0.001 1.06 (2.06) p=1.00 p<0.001
Calculus 11.67 (3.19) 6.08 (3.42) p <0.001 6.44 (1.59) p =100 p < 0.001
Gingival 8.19 (3.50) 3.44 (3.65) p<0.001 4.39 (2.93) p=0.71 p<0.001
Bleeding on 2.97 (2.17) 1.39 (1.73) p=0.002 1.83 (1.73) p=0.96 p=0.036
probing

Pocket depth | 23.36 (2.94) | 21.22 (2.47) p=0.001 20.78 (1.69) p=1.00 p <0.001

SD = standard deviation.
*1-way ANOVA, post hoc Bonferroni adjustment.

time between visit 2 and postnatal visit 3 was 41 weeks
(range 31-70 weeks). Of the 61 women, 50 (82%) at-
tended the 2 prenatal clinic visits, 36 (59%) attended all 3
clinic visits and 40 (66%) completed all 3 interviews and
questionnaires.

Postnatal data available from the HBP prenatal co-
ordinator revealed that mean gestational week at delivery
was 39.3 ( 1.2) and mean birth weight was 3328 (+ 458.1)
grams. Only 1 participant delivered a preterm, low-birth-
weight baby; 2 women had babies who weighed less than
2500 grams, but were not preterm.

The reliability (Cohen kappa) of repeated questions
and self-reports varied from 0.62 to 1.00; for clinical
indices, it ranged from 0.66 to 1.00. Thus, all measure-
ments were considered of “substantial to almost perfect”
reliability.” The reliability of the gingival and bleeding-
on-probing indices were high to very high reliability
(0.538-0.710 intra-class correlation).?’

Of the 40 women for whom complete questionnaire
data were obtained, 30 (75%) needed further dental treat-
ment but only 7 (23% of the 30) received it. Figure 2
shows self-reported oral health concerns during the 3
encounters.

In Table 3, participants’ gingival health and plaque
indices are compared over time. Gingival indices im-
proved significantly between visits 1 and 2 and between
visits 1 and 3. Substantial improvement in tooth cleaning
ability by visit 2 was demonstrated by improved plaque
indices, which were maintained at the postnatal visit 3
(p < 0.001).

Oral health knowledge improved significantly. For
example, more women understood that bleeding is not
normal during pregnancy (p < 0.001) and that baby
should not sleep with a bottle (p = 0.019). The proportion
of participants’ other children receiving professional
dental care increased significantly (p < 0.001) and 93%
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(40/43) of the participants interviewed postnatally re-
ported performing infant oral care.

Of the 51 women who completed the first 2 interviews
and questionnaires, 45 (88%) indicated that they found
oral health information to be “very helpful” especially
when it was provided verbally by the dental hygienist.
Forty-eight (94%) reported that their mouth felt better
after visit 1 and 41 (80%) indicated that taking care of
their teeth had become more important to them since
they had been participating in the HBP dental program.
Opverall satisfaction with the program was reported by all
the women, and all those who attended follow-up visits
indicated that they would like to return to the clinic for
future visits. Suggestions for improving the program in-
cluded more flexible hours, more frequent follow-up and
provision of a dental check-up for baby when teeth erupt.

Discussion

Evaluation of the HBP dental program revealed
improvements in behaviours, skills, knowledge and gin-
gival health. The evaluator’s observation of improved
tooth cleaning was supported by improved plaque in-
dices. The participants’ enhanced skills, together with
the program’s modest clinical intervention (superficial
periodontal debridement), likely led to the women’s im-
proved gingival health. Their improved tooth cleaning
technique may have been a result of a combination of the
recommendation of a smaller, easier-to-use toothbrush,
one-to-one oral hygiene instruction and decreased gin-
gival sensitivity to brushing after debridement.

The increase in the number of clients seeking profes-
sional dental care for their other children was a positive
outcome that may have occurred for a variety of reasons:
encouragement from the hygienist, women’s new aware-
ness of the accessibility of pediatric care at the clinic,
their greater comfort in bringing other children for care
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after their own positive experience and their newly ac-
quired knowledge about the importance of baby teeth.

An encouraging finding was that, despite the chal-
lenges of life with a newborn, most mothers reported
attending to infant oral care practices. There was gen-
eral improvement in knowledge; for example, mothers
learned about the influence of their oral health on that of
their babies and that bleeding gums are not a normal part
of pregnancy. The improved behaviour and knowledge
outcomes of this program generally reflect the receptivity
of pregnant women to new health knowledge.>*

Both oral pain and bleeding had decreased by visit
2; however, reports of oral pain increased at visit 3.
Although this was troubling, it likely occurred because
few women received the recommended “needed” dental
treatment because of financial barriers and other issues
of access to care. Mothers’ responsibilities for their new
babies probably afforded them less time to address per-
sonal care needs, including oral self-care.”

Individual patient counselling combined with trans-
lated handouts appeared to be reasonably effective in re-
laying information that led to positive behaviours across
diverse cultural backgrounds, despite some language
barriers. The positive provider-client relationship that
developed over time promoted behaviour change.?>** Not
surprisingly, information delivered verbally was felt to
be more helpful than written information in pamph-
lets. This finding is well documented in health education
literature.

It is important to mention the limitations of this
program evaluation and consider some of the usual cau-
tions related to observational data.** Ways to minimize
observer bias and maximize consistency include using
trained observers, systematic data collection methods
and unobtrusive observers.”® In this study, consistency
was enhanced because one experienced, trained exam-
iner made all the assessments. However, the positive out-
comes of this program may have been heightened by
a bias in self-selection by more motivated clients who
attended all 3 visits or completed all 3 interviews and
questionnaires.*

Inside evaluators conduct an estimated 50%-75% of
program evaluations in North America.”? Disadvantages
of insider evaluation include lack of objectivity and
ambiguity surrounding the dual role. However, there is
growing support for and acknowledged benefits of in-
sider evaluation.”’* Some advantages include familiarity
with and access to the organization and program, the
ability to observe implementation of evaluation recom-
mendations, rapport with staff, the ability to communi-
cate evaluation findings frequently and the ability to
provide staff with a better understanding of activities and
findings.”? Concerns with insider evaluation?”***° can be
minimized by adhering to appropriate methods, ensuring
validity of measurement instruments and paying atten-
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tion to evaluation frameworks as well as to the American
Evaluation Association guiding principles of systematic
inquiry, competence, integrity/honesty, respect for people
and responsibility for general and public welfare.!»*%
Although an external evaluator would enhance the
validity of the insider evaluation process,'>* the cost of
hiring an external evaluator can be prohibitive for chron-
ically underfunded public health programs that prefer to
spend dollars on services.

Results of the outcomes assessment cannot be easily
generalized to the entire group of HBP clients, as the co-
hort of participants was a voluntary convenience sample.
Retention of a “transient” clientele for the duration of the
study was indeed challenging. However, the fact that 66%
(40/61) of the women followed for 1 year participated in
some sort of longer-term follow-up adds credibility to the
findings.

Ideally, the 2-visit program should be extended into
the postnatal period. An enhanced program might in-
clude postnatal telephone follow-up (after 3 months) to
reinforce infant oral care messages and the need for an
early dental visit. Oral health programs focusing on this
early postnatal period have an important role in control-
ling early childhood caries, as behaviours that promote
child dental health are established in infancy and early
childhood.*® An economic analysis of the program should
also be considered.

Conclusion

Women who participated in this evaluation of the
HBP dental program demonstrated improved gingival
health, enhanced knowledge of oral health and posi-
tive tooth cleaning behaviours. They pursued infant oral
care and sought professional dental visits for their other
children. »
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