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ABSTRACT

It is recommended that all pregnant women should receive a comprehensive oral health evaluation because 

poor maternal oral health may affect pregnancy outcomes and the general health of the woman and her 

baby. Midwives are well placed to provide dental health advice and referral. However, in Australia, little 

emphasis has been placed on the educational needs of midwives to undertake this role. This article outlines 

the development of an online education program designed to improve midwives’ dental health knowledge, 

prepare them to assess the oral health of women, refer when required, and provide appropriate dental edu-

cation to women and their families. The program consists of reading and visual material to assist with the 

oral health assessment process and includes competency testing.
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District IX, 2010; Ressler-Maerlender, Krishna, & 
Robinson, 2005). Midwives are in a unique position 
to assess and refer pregnant women with oral health 
problems to a dental professional. Many countries, 
including Australia, have positioned midwives to 
take up this role (Carl, Roux, & Metacale, 2000; Mills 

Maintaining oral health during pregnancy is impor-
tant, and new perinatal guidelines strongly recom-
mend that prenatal care providers such as midwives 
play an active role in promoting maternal oral health 
(California Dental Association Foundation, Ameri-
can College of Obstetricians and Gynecologists, 
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the population who are eligible for such services are 
able to access them (New South Wales Parliament, 
2006).

To further explore the potential of using mid-
wives to promote perinatal oral health and refer 
women to dentists, several initial research studies 
were undertaken that have informed the educa-
tion approach. These studies were approved by the 
Sydney South West Area Health Service Human Re-
search Ethics Committee. Initially, semistructured 
interviews with 10 women from the local antenatal 
clinic were undertaken (George, Ajwani, et al., 2010). 
The women ranged in age from 18 to 30 years, with 
two of them being primiparous. All except one were 
in their second or third trimesters of pregnancy. Six 
of the pregnant women confirmed that they had oral 
health problems. None of the women had received 
regular dental care, and the pregnant women iden-
tified numerous barriers in maintaining their oral 
health, such as lack of awareness, safety concerns, 
cost of treatment, and access to dental care. All 
women participating in the study were receptive to 
midwives’ providing oral health education. A further 
survey of 241 pregnant women attending the ante-
natal clinic found that more than 50% (n 5 130) of 
the women had dental problems, with 68% or more 
of the women having not visited a dentist in the last 
6 months, and 90% having no information on oral 
health and pregnancy (Bhole et al., 2010). Again, 
most women (n 5 218; 90%) were receptive to mid-
wives’ providing oral health education, assessment, 
and referrals.

Focus group interviews with 15 midwives from 
the local antenatal clinic were undertaken to assess 
their perceptions and concerns regarding promoting 
oral health and referring women to dentists during 
the antenatal period (George, Johnson, et al., 2011). 
The midwife participants ranged in age from 28 to 
over 50 years and had between 3 and 30 years of 
midwifery experience. The midwives suggested that 
a quarter of their patients had poor oral health, and 
they also reported a lack of knowledge about the 
impact of poor oral health during pregnancy on 
the mother and baby. Most midwives were receptive 
to providing dental health advice, conducting oral 

& Moses, 2002; Stevens, Iida, & Ingersoll, 2007), but 
there appears to have been little focus on the edu-
cational preparation of midwives for this role. This 
article describes the development of an online oral 
health education program targeting busy midwives 
who undertake antenatal care.

BACKGROUND
Expectant women are particularly at risk for poor 
oral health because of hormonal changes during 
pregnancy, and poor oral health can have a sig-
nificant impact on the health of both the mother 
and baby (Silk, Douglass, Douglass, & Silk, 2008). 
Poor maternal oral health increases the risk of ba-
bies’ developing early dental caries and is linked 
to adverse pregnancy outcomes such as preterm 
birth and birth of low birth weight babies (George, 
Shamin, et al., 2011; López, Smith, & Guiterrez, 
2002; Yost & Li, 2008). The major mechanism by 
which children acquire cariogenic bacteria (bac-
teria causing tooth decay) is through the direct 
transmission of infected saliva as a result of un-
treated caries from mother to child (Yost & Li, 
2008). Mothers who have untreated dental caries 
after birth are at a higher risk for passing on cario-
genic bacteria to their children, particularly if the 
mothers engage in inappropriate feeding practices 
such as sharing a spoon when tasting baby food, 
cleaning a dropped pacifier by mouth, or wiping 
the baby’s mouth with saliva (Barber & Wilkins, 
2002; Berkowitz, 2003; Gussy, Waters, Walsh, & 
Kilpatrick, 2006; New York State Department of 
Health, 2006).

Although debate continues over the causal link 
between poor oral health and pregnancy outcomes, 
various countries have implemented preventive 
strategies to maintain the oral health of mothers dur-
ing pregnancy (George, Johnson, Blinkhorn, et al., 
2010). However, in Australia, no such strategies have 
been put into practice (George, Johnson, Blinkhorn, 
et al., 2010; George, Johnson, Ellis, et al., 2010). 
Compounding the issue in Australia is the limited 
access to public dental services and the high cost of 
private dental treatment (New South Wales Parlia-
ment, 2006). Although Australia follows a universal 
health-care system that ensures all Australians have 
access to free or low-cost medical care (Australian 
Government Department of Human Services, 2011), 
free public dental services are only available to low-
income earners (New South Wales Health, 2009). 
Furthermore, because of the lengthy waiting times 
to access public dental services, less than 10% of 

Poor maternal oral health increases the risk of babies’ developing 

early dental caries and is linked to adverse pregnancy outcomes 

such as preterm birth and birth of low birth weight babies.
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study in the workplace must change in the near 
future as health professionals, especially in Australia, 
adapt to legal changes requiring lifelong learning. 
Under the Health Practitioner Regulation National 
Law Act 2009 (Australian Health Practitioner Regu-
lation Agency, 2010), continuing education for the 
annual renewal of registration has become a stan-
dard requirement for Australian midwives (Nursing 
and Midwifery Board of Australia, 2010). Midwives 
now are required to provide evidence each year that 
they have completed a minimum of 20  hours of 
approved professional development that is relevant 
to their area of practice. To help midwives prepare 
for the new standard, the Australian College of 
Midwives (2009a) improved the professional devel-
opment section on its website. This section provides 
information to midwives about areas for profes-
sional development and examples of e-learning 
courses. Furthermore, to support online learning, 
the college has developed a “learning seat” page 
with a link to an introduction to e-learning using 
an online tutorial (Australian College of Midwives, 
2009b). This learning opportunity supports mid-
wives who may lack confidence in the area of online 
education.

The development and examination of theoreti-
cal material using online access is well established 
(Schmidt, Ralph, & Buskirk, 2009); however, the 
midwives in our focus group indicated that they 
wanted the program to be entirely computer-based, 
including the skills assessment. Examinations using 
multiple-choice questions related to behavioral data 
in video clips have been successfully used in psychol-
ogy (Hertenstein & Wayand, 2008), and Barratt (2010) 
reported that videos relating to skills helped nurses re-
inforce what they had learned. The existing literature, 
in combination with these research findings, shaped 
the scope of the content, the teaching approach, and 
the form of the competency assessment of the online 
dental education program for midwives.

PROGRAM DEVELOPMENT
The dental education program for midwives was 
designed to provide the required background edu-
cation and practical assessment skills prior to imple-
menting a Midwifery Initiated Oral Health (MIOH) 
pilot program on low-risk pregnant women in South 
West Sydney. The MIOH program focuses on educa-
tion about dental health plus oral health screening, 
with referral for women identified with oral health 
problems.

health assessments, and referring mothers for a den-
tal checkup. However, potential barriers were identi-
fied, including the need for further education and 
assessment of the midwives’ competence to conduct 
oral assessments and the need for dental services to 
be available for low-income families frequently seen 
at the antenatal clinics. The midwives suggested that 
incentives such as continuing professional develop-
ment (CPD) points (necessary for continued regis-
tration) be made available to midwives participating 
in the education program. It was also suggested that 
the program be computer-based so that midwives 
could access the program during work time and 
complete it at their own pace. Midwives requested 
that competency testing be included in the program 
because it would contribute to their confidence to 
deliver a new service.

Education Strategies
A computer-based system is a practical approach 
because online learning is convenient and flexible 
(Ali, Hodson-Carlton, & Ryan, 2004). Health pro-
fessionals face challenges in accessing education, 
particularly continuing education; thus, Web-based 
learning is an ideal medium (Atack & Rankin, 2002). 
In addition, computer-based education has other 
positive effects. In a meta-analysis of 201 eligible 
studies, which included health-care professionals’ 
use of Internet education, Cook et al. (2008) con-
cluded that regardless of the context, topic, learning 
outcome, or category of learner, all studies were as-
sociated with positive outcomes.

Some studies, however, have found that online 
learning can be problematic. For example, in a study 
exploring the impact of registered nurses complet-
ing a 6-month computer-based course from their 
workplace, Atack (2003) found several problems. 
The nurses’ difficulties included limited access to 
computers and the Internet; the chaotic, intense, 
and irregular nature of their work duties; and lack 
of time in which to undertake the course. Many of 
the nurses remained at work at the end of their shift 
to do their studies, whereas others completed their 
studies at home. Ali et al. (2004) also identified that 
accessing computers and especially the Internet for 
study purposes at work is difficult for some nurses.

Gerrish et al. (2006) also found that barriers to 
midwives’ and nurses’ use of computers at work in-
clude not enough time, insufficient computers, and 
nonsupportive colleagues. Negative attitudes from 
colleagues regarding undertaking computer-based 
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to undertake critical thinking and problem solving 
in clinical practice (Riddell, 2007; Vacek, 2009).

The dental education program for midwives was 
also influenced in its online development by the 
work of Oliver (2000). This approach included us-
ing more controlled learning in the first part of the 
program but with areas for reflection because the 
learners were professionals already in practice; pro-
viding plenty of resources; making sure the learning 
activities within each module directly influenced the 
learning outcomes; and creating appropriate con-
texts (in our case, antenatal clinic settings) so the 
learning would be meaningful.

Program Content
A modular approach to the dental education pro-
gram for midwives was the underlying structure 
because it allows midwives to undertake short learn-
ing periods when opportunities occur within the 
working day. The nature of midwives’ work in busy 
antenatal clinics can be demanding, depending on 
the number of women attending the clinic, the staff 
available, and the levels of activity in other areas of 
the maternity unit. This busy setting is similar to 
that of nurses, where working situations can be hec-
tic (Atack, 2003).

The education program comprises three mod-
ules, which are designed to meet the theoretical and 
practical requirements to fulfill the competency. 
Each module includes aims and learning outcomes 
as well as required reading activities to undertake 
reflective exercises and review questions (Figures 1 
and 2). Full details for other suggested reading ma-
terials and online resources, such as videos on You-
Tube, are also included. In addition, the program 
includes a copy of the “Oral Assessment Pathways 
for Midwives” document and examples of referral 
letters midwives can use.

The final aspect of the program is to seek feed-
back from the participants’ experience in order to 
assess the program’s effectiveness and, if necessary, 
to apply modifications and changes. The program 
includes two avenues for providing feedback. One 
is a feedback form that is available to each midwife 
on the completion of the modules. The form asks 
several questions, including what the midwife con-
sidered the best aspect of the program and what 
required improvement, and requests any other 
comments. Alternatively, the midwife can place a 
direct phone call or send an e-mail to the program 
coordinator.

The dental education program was developed 
in consultation with an expert panel comprised of 
midwives, nurses, dentists, and academics in these 
respective disciplines. The key task in the devel-
opment of the program was to agree on a specific 
midwifery competency in oral health. The final 
competency was determined: The midwife has the 
knowledge and skills to undertake oral cavity screen-
ings on pregnant women, refer if appropriate, and 
provide the women with relevant evidenced-based 
information to promote good oral maternal and in-
fant health. Another important task was to develop a 
referral pathway. The expert panel discussed numer-
ous draft ideas, which resulted in the development 
of the “Oral Assessment Pathways for Midwives” 
document.

Theoretical Framework
Three theoretical frameworks influenced the de-
velopment of the MIOH program. The theory of 
constructive alignment (Biggs & Tang, 2007) was 
chosen because it provides a framework for aligning 
learning outcomes with learning activity and assess-
ment methods. Knowles’ (1990) andragogy theory 
of adult learning was also an important framework 
because the midwives were adult learners with pro-
fessional midwifery experience. Most of the con-
cepts that Knowles identified about adult learners 
fit with the characteristics of Australian midwives. 
That is, as adults, Australian midwives have life 
and professional experiences; they are motivated 
to learn because learning can satisfy their needs for 
professional development; and learning is a life-
long endeavor for midwives in Australia because 
they are required to complete professional develop-
ment education and, furthermore, because of this 
requirement, midwives can achieve self-direction in 
their learning. 

The third model that influenced the development 
of the MIOH program was Mezirow’s (2000, 2003) 
transformational learning theory, which describes 
how critical reflection influences how adults learn. 
This theory was an important concept in the devel-
opment of the program because lifelong learning and 
the ability to reflect on practice is a requirement of 
many midwifery registration authorities (Nakielski, 
2005) and is included in the Australian Nursing and 
Midwifery Council’s (2006) competency standards. 
It was therefore important that, in developing the 
education program, emphasis was placed on self-
reflection. Professional practice challenges midwives 
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Figure 1. Snapshot of first module of the online education program. Copyright 2010 by Centre for Applied Nursing Research. 
Reproduced with permission.

Figure 2. Snapshot of second module of the online education program. Copyright 2010 by Centre for Applied Nursing Research. 
Reproduced with permission.
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photographs are used extensively throughout the 
modules and were taken, using professional mod-
els, to illustrate key steps (Figure 3). We obtained 
permission to reproduce images and content from 
journal articles, which are acknowledged within the 
program documentation.

Videos for training, reinforcing content, or en-
hancing a topic during educational sessions have 
been used for many years (Berk, 2009); therefore, the 
dental education program also uses the video me-
dium. However, major cost implications arise when 
multimedia technologies are used (Lynn & Mac-
Farlane, 2009). The cost of including videos in an 
educational program can be reduced by using video-
sharing websites such as YouTube.

Although videos are expensive to produce and 
film, the costs can be offset as the video is used over 
time. Furthermore, using video in distance-learning 
programs to teach practical skills has been found to 
be more effective than using print-based material 
(Donkor, 2010). To assist midwives in developing 
the skill of conducting an oral health assessment, a 
5-minute video was developed as part of the MIOH 
education program. The video was filmed in the an-
tenatal setting and features professional actors who 
play the roles of a presenter, a midwife, and a preg-
nant woman. The video shows a midwife conducting 

The first module of the education program 
focuses on background information about research 
that addresses the current state of oral health among 
pregnant women and children (Figure 1). The sec-
ond module reviews some of the basic anatomy and 
physiology of the oral cavity and how pregnancy 
changes the oral environment (Figure 2). It also pro-
vides visual examples of healthy and unhealthy oral 
conditions.

The third module relates specifically to the oral 
health screening skill and the referral process. It ex-
plains the questions midwives need to ask pregnant 
women about their oral health, and the answers are 
related to the screening and referral pathway. The 
skill is presented in a step-by-step approach, using 
photos taken for the project (Figure 3). The module 
also contains scenarios that provide midwives a fur-
ther guide for practice and critical reflection.

The modules were designed to allow midwives 
to complete each module within approximately 
3–4 hours of study time, providing a total of 12 pro-
gram hours. Supplying essential reading literature 
is important because it enables midwives to read 
articles or sections of an article at their own con-
venience. The developers of the program were also 
mindful that some individuals might be “visual 
learners” (Hertenstein & Wayand, 2008). Therefore, 

Figure 3. Snapshot of third module of the online education program. Copyright 2010 by Centre for Applied Nursing Research. 
Reproduced with permission.

w
An example of a freely 
accessible YouTube video 
that provides information 
about the structure of  
a tooth is available at  
http://www.youtube.com/
watch?v=T3E77eRM9qU& 
feature=related
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result is given and, if the midwife successfully passes, 
a certificate of completion can be printed.

Midwives who are unsuccessful in passing either 
the theoretical or skill assessment examination 
have the opportunity to resit the examinations at 
their convenience. They are permitted two further 
attempts in both the theoretical and skill assess-
ments before the system blocks access. To maintain 
consistency, both assessments are designed to be 
“timed” examinations with an automatic lockout 
after a preset period. The theoretical examination 
has a preset time of 60 min, and the skill assessment 
examination has a preset time of 30 min. Both ex-
aminations are randomly generated from a bank of 
questions each time an examination is attempted to 
ensure that each resit examination has a different set 
of questions.

Review and Revision
After final editing, the draft program, including the 
pilot video via a website, was sent out to eight clini-
cal and academic health professionals for review. 
Feedback was highly positive for both the program 
and the video. Some editing of the draft program 
and suggested changes in the layout and design, 
using professional developers, were made. The 
changes included correcting grammar and punc-
tuation errors, increasing font size, modifying the 
background color scheme, and improving clarity of 
the images.

a dental assessment during an antenatal care visit 
with a pregnant woman and providing her with oral 
health promotional material. The midwifery oral 
health assessment video was designed to enhance 
the midwives’ learning during the MIOH education 
program and help in their competency assessments.

Assessing Competency
The competency assessments, as requested by the 
midwives in the focus group, were developed to 
include online theoretical and skill assessment 
examinations. Upon completion of the module 
work and at their convenience, midwives complete 
the online theoretical examination, consisting of 
multiple-choice questions and true or false ques-
tions. The examination can be accessed online via the 
“Examination” link on the Centre for Applied Nurs-
ing Research website, and each midwife has her own 
password to access the examination (Figure 4). After 
completing the examination, the midwife receives 
an instant result. If the result is “pass,” she can print 
out a certificate of completion.

After the midwife successfully completes the the-
oretical examination, she undertakes a skill assess-
ment. The skill assessment requires the viewing of a 
specifically prepared video of an oral health review. 
The midwife then answers a short examination con-
sisting of multiple-choice questions relevant to the 
skill shown in the video. The skill assessment is also 
marked automatically online; thus, an immediate 

w
To view an excerpt from the 
5-minute midwifery oral 
health assessment video, 
go online to http://www. 
sswahs.nsw.gov.au/ 
SSWAHS/CANR/video/
short.html

w
An example of the promo-
tional material provided in 
the midwifery oral health 
assessment video is the 
Keep Smiling While You Are 
Pregnant brochure, which 
is available from the New 
South Wales Department of 
Health website (http://www 
.health.nsw.gov.au/ 
resources/cohs/pdf/keep_
smiling_pregnant.pdf).

Figure 4. Snapshot of the online theoretical examination. Copyright 2010 by Centre for Applied Nursing Research. Reproduced with 
permission.
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as guided reading, reflection, online activities, and 
visual reinforcement were supported by previous 
research and are included in the program. One un-
expected issue we encountered was obtaining copy-
right for the reading material and images used in 
the education program. Copyright compliance was 
more costly than expected and is an issue that needs 
to be seriously considered by researchers when bud-
geting for education programs.

The focus of many online education programs is 
to provide interactive learning such as practice ex-
ercises, discussions, or feedback, which can improve 
learning outcomes and the development of reflec-
tive thinking (Cook et al., 2010). Because of bud-
get constraints, the MIOH project does not include 
interactive learning within the education program. 
Interactive learning includes activities such as word 
games or solving puzzles that confer instant feed-
back and online discussions that assist in improv-
ing critical thinking. However, the advantages of an 
online education program, which allows individuals 
to study at times convenient to themselves, probably 
outweigh some loss of critical thinking and reflec-
tion. Clearly, more evaluation of this program is 
required over time, but assessing clinical skills using 

A trial of the education program was under-
taken with 26 midwives who work in maternity 
practice at a large hospital in South West Sydney. Of 
the 26 midwives, 85% (n 5 22) successfully passed 
the education program. The midwives achieved an 
average competency of 83.6% (range 80%–95%) 
and 93.8% (range 80%–100%) for the theory and 
skill assessment examinations, respectively. Feedback 
data showed that all midwives were appreciative that 
the program was available online and self-paced. 
Most found the program extremely informative and 
were now more confident in promoting maternal 
oral health.

We approached the Australian College of Mid-
wives after feedback from midwives indicated that 
the program should be allocated CPD points. The 
26 midwives who passed the MIOH education pro-
gram demonstrated that they met one or more of the 
Australian Nursing and Midwifery Council’s (2006) 
“National Competency Standards for the Midwife.” 
For example, Competency 14.1 ensures that midwives 
incorporate research evidence into practice by main-
taining relevant and up-to-date research knowledge, 
discuss implications of evidence with colleagues and 
women, and support research in midwifery and ma-
ternity care. The MIOH education program meets 
the standards outlined in Competency 14.1 and has 
been endorsed by the Australian College of Midwives 
and awarded 16 CPD points. The program is avail-
able online (https://www.sswahs.nsw.gov.au/sswahs/
canr/training/). An overview of the MIOH education 
program, including the competency assessments, is 
outlined in Figure 5.

DISCUSSION
The midwife-led focus group highlighted the need 
for developing an education program that pro-
vides background information about maternal oral 
health, an overview of dental problems childbear-
ing women may encounter, and a specific validated 
tool for oral health screening as well as advice on 
referral pathways. Based on the initial positive feed-
back from midwives and other health profession-
als, the MIOH education program appears to have 
achieved its objectives, although more pilot testing 
is required.

The midwives requested an overall concept of a 
computer-based education program. Preliminary 
research, along with consultation with an expert 
panel, informed the framework, design, content, 
and competency testing of the dental health educa-
tion program. The use of teaching strategies such 

Online Registration 

MIOH Education Program 

Module 3 Module 1 Module 2 

Competency Assessment 

Theoretical 
Examination 

Skill Assessment 
Examination 

MIOH Education Program Completed 

Pass

Completion 
Certificates

Pass

Completion 
Certificates

CPD points awarded 

Fail (Resit 
examination) 

Figure 5. Overview of the Midwifery Initiated Oral Health 
(MIOH) education program. CPD 5 continuing professional 
development.
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pregnant women. The program has potential for use 
in other areas of midwifery in Australia and interna-
tionally. It could be included in courses for student 
midwives and as a program for assisting midwives 
in other countries to maintain professional currency 
for continuing registration or licensing. Although 
the program requires further evaluation, it is a step 
in the right direction to addressing a neglected 
aspect of antenatal care.
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