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Abstract 

Background: There are significant challenges in ensuring sufficient clinician participation in quality improvement 
training. Clinician capability has been identified as a barrier to the delivery of evidence-based care. Clinician training 
is an effective strategy to address this barrier, however, there are significant challenges in ensuring adequate clinician 
participation in training. This study aimed to assess the extent of participation by antenatal clinicians in evidence-
based training to address alcohol consumption during pregnancy, and to assess differences in participation by 
profession.

Methods: A 7-month training initiative based on six evidence-based principles was implemented in a maternity ser-
vice in New South Wales, Australia. Descriptive statistics described participation in training (% attending: any training; 
six evidence-based principles of training; all principles). Regression analyses examined differences by profession.

Results: Almost all antenatal clinicians participated in some training (182/186; 98%); 69% participated in ≥1 h of 
training (μ = 88.2mins, SD:56.56). The proportion of clinicians participating in training that satisfied each of the six 
principles ranged from 35% (training from peers and experts) to 82% (training was educational and instructional). 
Only 7% participated in training that satisfied all principles. A significantly higher proportion of midwifery compared 
to medical clinicians participated in training satisfying five of the six training principles.

Conclusions: A training initiative based on evidence-based principles resulted in almost all clinicians receiving some 
training and 69% participating in at least 1 h of training. Variability between professions suggests training needs to be 
tailored to such groups. Further research is required to determine possible associations with care delivery outcomes.
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Background
Internationally, clinical practice guidelines recommend 
the implementation of antenatal care addressing alco-
hol consumption by pregnant women [1, 2]. However, 
research from countries including Canada [3], the United 
Kingdom [4] and Australia [5–10] indicates provision of 
such care is limited, including lack of routine assessment 
of alcohol consumption by pregnant women [5–7] and 
inconsistent provision of advice on potential harms of 
such consumption [3–6].

Clinician capability has been identified as a significant 
barrier to clinicians routinely providing recommended 
best practice care [11]. In Australia and internationally, 
studies have found lack of knowledge [12], skill [7, 10, 13] 
and confidence [10, 11] to be significant barriers to the 
provision of care according to care delivery guidelines 
generally [14], as well as a barrier to clinicians providing 
recommended antenatal care addressing alcohol con-
sumption during pregnancy [7, 11, 12].

Clinician training has been identified in multiple 
systematic reviews as a key intervention strategy for 
addressing clinician barriers related to the implemen-
tation of evidence-based care [15, 16]. A Cochrane sys-
tematic review of 81 trials including over 11,000 health 
professionals found increased compliance with recom-
mended clinical practice guidelines (improvements in 
compliance from 2.9 to 15.3%, median of 6%) following 
educational meetings [15]. A further Cochrane system-
atic review that included 69 studies involving more than 
15,000 health professionals in educational outreach vis-
its (onsite education/training) found that such training 
increased compliance with desired practice by 5.6% (risk 
difference; interquartile range 3.0 to 9.0%) [16].

Significant challenges have been reported in ensur-
ing all targeted clinicians participate in training [17–
19]. Reviews have reported an average of only 53% 
of targeted clinicians participate in training in clini-
cal settings generally [15] and 15–75% of clinicians in 
maternity service settings [17, 20, 21]. Reviews have 
reported that factors contributing to less than optimal 
training participation including organisational con-
straints (e.g. available resources, time) [18, 19, 22], lack 
of tailoring to local context and different users [21], 
lack of integration of training into routine organisa-
tional meetings and opportunities [18], and lack of 
organisational support for training to occur [22]. To 
address these barriers and maximise the effectiveness 

of training, Cochrane and other systematic reviews rec-
ommend that clinician training initiatives address the 
following six principles: varied structure (one-on-one 
and group) [22]; multiple modes (online and face-to-
face) [23]; multiple formats (interactive and didactic) 
[15]; mixed content (educational and instructional) 
[15, 20, 23, 24]; varied facilitators (peers and experts) 
[16, 25]; and total training of ≥1 h [22]. Participat-
ing in training based on these principles individually 
has been shown to significantly improve practice out-
comes, including improvements in care [16, 22, 25–
28], increased patient-centred skills [20], and positive 
effect on patient health behaviours and health status 
[20]. However, no studies could be located of training 
initiatives that included all six evidence-based princi-
ples, nor any studies of clinician participation in such a 
training initiative.

We could locate a few studies that incorporated 
some, but not all of the recommended principles in 
the design of training programs. For instance, a study 
in general practice in Australia covered four of six of 
these evidence-based principles. This study included 
a weekly group-based training sessions with duration 
≥1 h (2.5 h per session, for 6 weeks) that had multiple 
formats (didactic and interactive), mixed content (edu-
cational and instructional) and varied facilitators (peers 
and experts). This training resulted in 41% of the Gen-
eral Practitioners (N = 108) that had self-selected into 
the training receiving all components of the training 
program (totalling 15 h of training) [29]. The study did 
not report receipt of the incorporated evidence-based 
principles of training. A further study, also in general 
practices in Australia, qualitatively evaluated a multi-
component training program that included content 
that was delivered through multiple modes (online 
and face-to-face), with mixed content (educational and 
instructional) and included peer delivery. Fifteen gen-
eral practitioners self-selected into the training pro-
gram, however the percentage of practitioners who 
participated in the training was not reported, nor was 
receipt of the incorporated evidence-based principles 
of training [30]. The ability to achieve sufficient clini-
cian participation in a training initiative implement-
ing all six evidence-based principles of training has not 
been reported.

The aims of this study were to assess the extent of 
participation by antenatal clinicians in evidence-based 

Trial registration: Australian and New Zealand Clinical Trials Registry, No. ACTRN 12617 00088 2325 (date registered: 
16/06/2017).
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training on care for women for alcohol consumption 
during pregnancy, and to assess any differences in par-
ticipation by profession.

Methods
Study design
A post-test evaluation of a training program was under-
taken utilising data collected during implementation. The 
study was undertaken as part of a trial to assess the effec-
tiveness of a multi-strategy practice change intervention 
in increasing clinician delivery of antenatal care address-
ing women’s alcohol consumption [31]. Clinician training 
was one of seven practice change strategies that formed 
the intervention.

Study setting
The study was conducted in a large metropolitan mater-
nity service in New South Wales, Australia that provides 
care to over 4000 women annually [32].

Ethics
Ethics approval was obtained from HNELHD Human 
Research Ethics Committee (no. 16/10/19/5.15), The 
University of Newcastle Human Research Ethics Com-
mittee (no. H-2016-0422) and Aboriginal Health and 
Medical Research Council (1236/16).

Participants
Eligible participants were all clinicians within the par-
ticipating maternity service who provided antenatal 
care between February and August 2018. Participants 
included Clinical Midwife Educators, registered mid-
wives, midwifery students, Aboriginal Health Workers, 
and medical staff (including Consultants, Registrars; Res-
ident Medical Officers (RMOs), and; general practition-
ers attending the service as visiting medical officers). To 
identify eligible staff, employee information was obtained 
from the organisation’s learning and development unit, 
and rostering and payroll information was obtained from 
maternity services. For the length of the training initia-
tive, checks were undertaken of the above information 
sources each fortnight to identify new eligible staff. Vari-
ous methods were used to offer and promote training 
components to staff across clinical professions, including: 
verbal or written (i.e. email) invitations from key ante-
natal staff (e.g. Midwifery Unit Managers, Clinical Mid-
wife Educators, Medical Education Fellows, and Senior 
Medical Consultants), and visual promotional materials 
(e.g. posters detailing what training sessions were being 
held, when and where) in common areas such as staff tea 
rooms, meeting rooms or hospital-based lecture rooms. 
All eligible staff were invited and encouraged to attend 
any and all components of the training program.

Training initiative
A seven-month training initiative was implemented 
between January and August 2018.

Four steps were undertaken to develop the initiative.

Step 1. Review of principles of training
Findings from Cochrane and other systematic reviews 
were examined to identify recommended principles of 
effective clinical training initiatives (see Table  1) [15, 
16, 20–28, 33, 34]. A multi-layered approach to training 
was developed, with the intention of addressing all rec-
ommended training principles in the training initiative 
across multiple training components.

Step 2. Consultations with Maternity Services and review 
of existing maternity training systems and opportunities
Consultations were held with key antenatal staff (e.g. 
Midwifery Unit Managers, Clinical Midwife Educators, 
Medical Education Fellows, and Senior Medical Con-
sultants). Consultations involved: discussion of poten-
tial facilitators of training (e.g. peers, experts), a review 
of existing training systems (e.g. mandatory full train-
ing days, staff online health learning platforms, roles of 
staff in existing educator positions), and identification 
of suitable times and locations to implement the train-
ing with antenatal clinicians within existing routine 
training and clinical procedures and opportunities. This 
included consideration of different clinical professions 
and service types (hospital-based clinician, outreach 
clinics, and Aboriginal Maternal and Infant Health Ser-
vice (AMIHS).

Step 3. Embedding cultural safety and inclusion across all 
training areas
Consultation with and participation of Aboriginal 
women, community members, Aboriginal Maternal 
Infant Health Service (AMIHS) staff, and Aboriginal 
health district staff was led by Aboriginal team mem-
bers to ensure the lived experience and perspective of 
Aboriginal women was embedded in the training. This 
included training addressing: the creation of culturally 
safe clinical environments; all women (Aboriginal and 
non-Aboriginal) being asked about their alcohol con-
sumption at multiple time points as a component of 
routine antenatal care; sensitive and open conversation 
styles; understanding when to apply clinical discretion; 
referrals to Aboriginal culturally appropriate support 
services; clinician competence and confidence in refer-
ring Aboriginal women to such support services, and 
knowledge and use of culturally appropriate resources.

A Clinical Midwife Educator (CME) was appointed 
full time to facilitate the face-to-face training 
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components for the 7-month training initiative, includ-
ing on-site training support in antenatal clinics.

Step 4. Refinement of the training program
Information obtained through steps 1 to 3 were synthe-
sised: evidence based principles of training (Step 1) were 
matched to training opportunities and trainers identified 
during consultations with Maternity Services (Step 2). 
Information obtained from consultation with and partici-
pation of Aboriginal women, community members, Abo-
riginal Maternal Infant Health Service (AMIHS) staff, 
and Aboriginal health district staff (Step 3) informed key 
content requirements for each training component. The 
resulting training program is detailed in Table 2.

Data collection instruments and procedures
A training participation database was developed utilis-
ing REDCap [38]. The database was used to record details 
of eligible clinicians, the components of training they 
attended, and their receipt of the recommended princi-
ples of training. Clinician training participation data were 
entered into the database by a research team member, 
for face-to-face sessions this was based on paper-based 
records of attendance self-completed by clinicians and 
validated by the facilitator or team leader in attendance 
on completion of each training session. For online train-
ing sessions, completion records were downloaded from 
the online platform and entered into the database by a 
research team member on a weekly basis.

Data collection measures
Clinician participation in training
Information regarding training participation recorded 
in the database included: training session completed/
attended, date of completion, training structure (one-on-
one, group), mode (online, face-to-face), format (inter-
active, didactic), content (educational, instructional), 
facilitator (peer, expert) (all yes/no) and duration. These 
data were used to report on the following eight training 
participation outcomes.

Proportion of staff attending:

1. any training
2. training that was mixed content (educational and 

instructional)
3. training of adequate total duration (≥ 1 h)
4. training with varied facilitators (peers and experts)
5. training in multiple formats (interactive and didactic)
6. training through multiple modes (online and face-to-

face)
7. training of varies structures (one-on-one and group)
8. training that satisfied all of the above six principles of 

training.

Clinician characteristics
Clinician characteristics data were extracted from 
records obtained from roster and payroll data systems. 

Table 1 Summary of findings from systematic reviews regarding recommended principles of effective health professional training 
initiatives

Principle Description of principle Evidence

Mixed content (educational and instructional) • Include educational content on serious patient 
outcomes
• Include instructional content on use of Elec-
tronic Health Information (EHI)

• Improved training attendance when content/
outcomes are perceived as serious [15, 20]
• Improved effects if clinicians are provided with 
an EHI platform and trained in use of the platform 
[23]

Adequate total duration (total minutes 
received)

• Duration of at least 1 h • Improved outcomes with total training duration 
of at least 1 h providing there is adequate follow-
up and monitoring of progress [22]

Varied facilitators (peers and experts) • Include sessions conducted by a peer
• Include session(s) conducted by an expert

• Slightly improved level of change when educa-
tional sessions are conducted by a peer compared 
to a non-peer [16]
• Some support for the use of a local opinion 
leader/expert opinion in practice change initia-
tives [25]

Multiple formats (interactive and didactic) • Include a mix of interactive and didactic train-
ing

• Improved outcomes with mixed interactive and 
didactic/lecture-based educational meetings 
rather than inclusion of only didactic or only 
interactive sessions [15]

Multiple modes (online and face-to-face) • Include both online and face-to-face training • Insufficient evidence to support online learning 
only [23]

Varied structures (one-on-one and group) • Include a mix of groupings • Significant effects for both one-on-one or group 
delivered training [22]
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Data were extracted on the following characteristics: 
clinician position, clinical team and service type (core 
hospital-based clinician, outreach clinics, and AMIHS).

Statistical analysis
All analyses were conducted using SAS (Version 9.3). 
Clinician position data were used to create three clini-
cian profession groups (midwifery, medical and Abo-
riginal Health Workers).

Variables were created to determine the receipt of 
each principle: ‘both one-on-one and group mode’ 
(Yes/No); ‘both interactive and didactic format’ (Yes/
No); ‘both face-to-face and online type’ (Yes/No); ‘edu-
cational and instructional content’ (Yes/No); training 
obtained > 1 h (Yes/No); and, ‘all principles of training’ 
(Yes for all).

Descriptive statistics were used to examine clinician 
characteristics and clinician participation in training. 
Exact logistic regression was used to investigate asso-
ciations between clinician participation for each of the 
six principle of training and ‘all principles of training’ 
and clinician profession group (midwifery, medical and 
Aboriginal Health Workers).

Results
Clinician sample and characteristics
One-hundred and eighty-six antenatal clinicians were 
identified as eligible for training. As shown in Table  3, 
approximately two thirds (67.20%) were midwifes, just 
over a quarter (27.42%) medical staff and 5.38% Aborigi-
nal Health Workers.

Ninety eight percent (n = 182) of the eligible clini-
cians participated in some training (μ: 88.2 mins/cli-
nician, SD: 56.56 mins/clinician; M: 75 mins/clinician; 
Min: 0 mins; Max: 278 mins), with 68.8% participat-
ing in ≥1 h. The proportion of clinicians participating 
in training that satisfied each training principle varied 
between 35% (received training from varied facilitators 
– i.e., from both peers and expert facilitators) and 82% 

Table 3 Descriptive characteristics of clinicians and service 
types within the priority cohort (N = 186)

Characteristic n (%)

Clinician profession groups and positions

Midwifery 125 (67.20%)

 Clinical Midwife Educator 13 (6.99%)

 Clinical Midwife Specialist/Consultant 29 (15.60%)

 Clinical Nurse Consultant 2 (1.08%)

 Managers 8 (4.30%)

 Registered Midwife 72 (38.17%)

 Student Midwife 3 (1.61%)

Aboriginal Health Workers 10 (5.38%)

Medical 51 (27.42%)

 Consultant 4 (2.15%)

 Fellow 2 (1.08%)

 General Practitioner 3 (1.61%)

 Medical Officer 20 (10.75%)

 Registrar 12 (6.45%)

 Staff specialist 8 (4.30%)

Service type

 Central hospital-based clinic 138 (74.19%)

 Outreach clinics 29 (15.60%)

 Aboriginal Maternal and Infant Health Service (AMIHS) 19 (10.21%)

Table 4 Clinician participation in training that satisfied 
principles of training

Principles of training n (%)

Varied structures

 One-on-one training 88 (47.31%)

 Group training 157 (84.41%)

 Both one-on-one and group 69 (37.10%)
Multiple modes

 Online training 84 (45.16%)

 Face-to-face training 176 (94.62%)

 Both online and face-to-face 78 (41.94%)
 Multiple formats

 Interactive training 142 (76.34%)

 Didactic training 147 (79.03%)

 Both interactive and didactic 108 (58.06%)
Mixed content

 Educational 181 (97.31%)

 Instructional 154 (82.8%)

 Both educational & instructional 153 (82.26%)
Varied Facilitators

 Peer facilitators 173 (98.3%)

 Expert facilitator 64 (36.36%)

 Both peer and expert 61 (34.66%)
Training duration

 <  1 h 58 (31.18%)

 ≥ 1 h 128 (68.82%)
Receipt of principles of training

 Received no principles 18 (9.68%)

 One principle 25 (13.44%)

 Two principles 16 (8.60%)

 Three principles 36 (19.35%)

 Four principles 29 (15.59%)

 Five principles 49 (26.34%)

 All six principles 13 (6.99%)
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(received training that mixed content – i.e., was both 
educational and instructional in content). Only 7% par-
ticipated in training that satisfied all principles of train-
ing (Table 4).

Association between clinician participation in training 
that satisfied training principles and clinician profession 
group
Significant differences in clinician participation in train-
ing that satisfied the training principles were found by 

Table 5 Clinician participation in training that satisfied training principles, by clinician profession group

Midwifery N = 125 Medical
N = 51

Aboriginal 
Health Workers 
(AHW)
N = 10

Regression Analysis

Principle of training n (%) n (%) n (%) Medical vs. Midwifery
OR [CI] (p)

AHW vs. Midwifery
OR [CI] (p)

p

Varied structures

 One-on-one 50 (40.00%) 34 (66.67%) 4 (40.00%) OR: 2.98 [1.44; 6.35] 
(p = 0.002)

OR: 1.00 [0.20; 4.46] 
(p = 1.00)

0.005

 Group 108 (86.40%) 39 (76.47%) 10 (100.00%) OR: 0.51 [0.21; 1.29] 
(p = 0.17)

OR: 2.13 [0.41; ∞] 
(p = 0.49)

0.12

 Both one-on-one and 
group

42 (33.60%) 23 (45.10%) 4 (40.00%) OR: 1.62 [0.79; 3.32] 
(p = 0.21)

OR: 1.31 [0.26; 5.89] 
(p = 0.92)

0.35

Multiple modes

 Online 77 (61.60%) 2 (3.92%) 5 (50.00%) OR: 0.03 [0.00; 0.11] 
(p = < 0.001)

OR: 0.63 [0.14; 2.87] 
(p = 0.69)

< 0.001

 Face-to-face 116 (92.80%) 50 (98.04%) 10 (100.00%) OR: 3.86 [0.51; 173.38] 
(p = 0.32)

OR: 1.03 [0.19; ∞] 
(p = 0.98)

0.41

 Both online and face-
to-face

72 (57.60%) 1 (1.96%) 5 (50.00%) OR: 0.01 [0.00; 0.09] 
(p = < 0.001)

OR: 0.74 [0.16; 3.38] 
(p = 0.88)

< 0.001

Multiple formats

 Interactive 99 (79.20%) 36 (70.59%) 7 (70.00%) OR: 0.63 [0.28; 1.44] 
(p = 0.30)

OR: 0.62 [0.13; 3.94] 
(p = 0.73)

0.37

 Didactic 102 (81.60%) 36 (70.59%) 9 (90.00%) OR: 0.54 [0.24; 1.25] 
(p = 0.16)

OR: 2.02 [0.26; 92.76] 
(p = 0.88)

0.18

 Both interactive and 
didactic

81 (64.80%) 21 (41.18%) 6 (60.00%) OR: 0.38 [0.18; 0.78] 
(p = 0.007)

OR: 0.82 [0.18; 4.15] 
(p = 1.00)

0.016

Mixed content

 Educational (e.g. serious 
outcomes, effects/harms 
of alcohol consumption 
during pregnancy

117 (93.60%) 37 (72.55%) 10 (100.00%) OR: 0.18 [0.06; 0.51] 
(p = < 0.001)

OR: 0.91 [0.16; ∞]] 
(p = 1.00)

< 0.001

 Instructional (e.g. using 
eMaternity including navi-
gation and completion of 
AUDIT C)

117 (93.60%) 46 (90.20%) 10 (100.00%) OR: 0.63 [0.17; 2.58] 
(p = 0.62)

OR: 0.91 [0.16; ∞] 
(p = 1.00)

0.59

All content 116 (92.80%) 34 (66.67%) 10 (100.00%) OR: 0.16 [0.06; 0.41] 
(p = < 0.001)

OR: 1.03 [0.91; ∞] 
(p = 0.98)

< 0.001

Varied facilitators

 Peer 115 (99.14%) 48 (96.00%) 10 (100.00%) OR: 0.21 [0.00;4.14] 
(p = 0.43)

OR: 0.09 [0.00;∞] 
(p = 1.00)

0.34

 Expert 41 (35.34%) 18 (36.00%) 5 (50.00%) OR: 1.03 [0.48;2.16] 
(p = 1.00)

OR: 1.82 [0.39;8.41] 
(p = 0.55)

0.69

 Both peer and expert 40 (34.48%) 16 (32.00%) 5 (50.00%) OR: 0.89 [0.41;1.91] 
(p = 0.90)

OR: 1.89 [0.41;8.74] 
(p = 0.51)

0.55

Adequate total duration

 ≥ 1 h 94 (75.20%) 26 (50.98%) 8 (80.00%) OR: 0.35 [0.16;0.72] 
(p = 0.004)

OR: 1.32 [0.24;13.38] 
(p = 1.00)

0.006

 All principles of train-
ing

12 (9.60%) 0 (0.00%) 1 (10.00%) OR: 0.13 [0.00; 0.66] 
(p = 0.028)

OR: 1.05 [0.02; 8.80] 
(p = 1.00)

0.035
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clinician profession group. A higher proportion of mid-
wifery compared to medical clinicians received the fol-
lowing principles of training: multiple modes; multiple 
formats; ≥1-h duration of training; both elements, and; 
all principles of training. See Table 5.

Discussion
This study aimed to assess the extent of antenatal clini-
cian participation in a multi-component evidence-based 
training initiative designed based on six principles of 
training, and to assess differences in participation by 
profession. The comprehensive training initiative was 
effective in achieving substantial levels of clinician par-
ticipation, with 98% of clinicians participating in some 
training and approximately two thirds of clinicians (68%) 
participating in at least 1 h of training across the train-
ing components. Few clinicians (7%) received training 
that satisfied all evidence-based principles of training. 
The training principles related to content (82%), duration 
(68%) and format (58%) were able to be satisfied for more 
than half of antenatal staff, whereas the principles related 
to mode (42%), structure (37%) and facilitator (35%) were 
not.

As noted in systematic reviews, data on level of par-
ticipation in training is not often clearly reported in 
included studies (44%) [15]. For those studies that have 
reported training participation, reported participation 
rates for training with maternity services clinicians range 
from 15 to 75% [17, 20, 21]. The present study found the 
proportion of staff to receive any training to be 98%; a 
result notably high in comparison to these past studies. 
None of these past studies reported on training participa-
tion in terms of any of the principles of training that were 
reported in this study.

There were a number of factors that may have resulted 
in different levels of clinician participation in training 
incorporating each of the principles. In terms of facilita-
tor, 98% of staff received training from a peer, whereas 
only 36% received training provided by an expert. This 
may have been due to less opportunities (two face to face 
group sessions) provided by an expert, compared to the 
7-month presence of a Clinical Midwife Educator as a 
peer facilitator. The use of additional modes (e.g. online 
or pre-recorded sessions) for delivering expert-delivered 
training may be needed to be implemented to enable this 
principle to be satisfied by a greater proportion of staff.

In respect to structure, 84% of staff attended a group 
session compared to only 47% of staff participating in 
one-on-one training sessions. This was impacted by 
logistical challenges in reaching all 186 target staff with 
one-on-one sessions, including changing rosters, staff 
rotations, limited dedicated time for such sessions and 
complexity of opportunistic one-on-one sessions at 

outreach sites. In contrast, group training sessions, are 
able to be justifiably attended for training purposes. If the 
principle of mixed structure (one-on-one and group) is 
to be satisfied, there needs to be identification of further 
opportunities for one-on-one training in such clinical 
settings as well as organisational support and recognition 
to allow time to be dedicated to such sessions and their 
role in training legitimised.

In terms of training mode, 95% of staff were able to 
attend face-to-face training. Such training was able to be 
provided with greater flexibility in terms of session length 
and format, which may have assisted with reach. This 
compared to online training which was only undertaken 
by 45% of staff. Digital literacy could have contributed 
and has been identified in existing literature [39]. Also, 
limited availability of computers within clinical spaces 
that were able to be utilised to undertake training and 
limited time allowed to undertake online training were 
both recognised issues identified by participating clini-
cians that may have contributed to this result. Additional 
dedicated computing resources may be required to over-
come these barriers and assist in the principle of mixed 
mode (online and face-to-face) being satisfied.

There were significant differences in receipt of prin-
ciples of training by clinical profession with a higher 
proportion of midwifery compared to medical receiv-
ing the following principles of training: multiple modes; 
multiple formats; ≥1-h duration of training; and mixed 
content. Despite being offered the same training oppor-
tunities no medical staff received training that satis-
fied all training principles. This aligns with barriers 
to participation in training by medical staff cited in 
related literature including: organisational constraints 
(e.g. available resources and organisational support for 
training to occur) [18, 19, 22], lack of tailoring to differ-
ent contexts and users [21], and lack of time to partici-
pate in training due to increasing workloads, pressures 
and staff shortages [18]. During consultations held with 
maternity staff during planning of the training pro-
gram, consideration was given to potential differences 
in training needs by clinical profession. It was noted 
that medical staff required delivery of the training con-
tent in short (5–15 min) sessions to fit within existing 
shifts and training schedules, compared to midwifery 
staff who had longer blocks of time (30–120 min) 
available within existing schedules (e.g. mandatory 
full training days). Despite adapting training to such 
profession-specific needs, difficulty securing time for 
training with medical staff was a key barrier in ensur-
ing this profession group received the same duration 
of training as midwifery staff and therefore exposure to 
training that satisfied the training principles. This vari-
ability of receipt of training suggests further research is 
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needed to better understand the barriers that different 
professions (particularly medical staff ) face in partici-
pating in training programs and to test the effectiveness 
of strategies to overcome such barriers.. To encourage 
greater uptake of training for medical staff, it is likely 
that such strategies will need to include protected time 
for staff to complete training programs and funding to 
backfill clinical shifts.

The study has a number of strengths including delivery 
of training as part of routine clinical education, the use of 
observed training attendance data and coding of training 
content based on evidence-based principles. The study 
should also be considered in light of its design and meth-
odological characteristics. The study was undertaken 
within a single maternity service in a metropolitan hos-
pital. It is unknown how comparable the training oppor-
tunities or clinician response in this setting are to other 
clinical settings without further evaluation across multi-
ple sites. However, the hospital setting in which this trial 
was conducted was inclusive of varied antenatal models 
(hospital based, community outreach, AMIHS) and staff-
ing types. The size of the sample was limited to the num-
ber of staff within the service and more precision of the 
findings would have been achieved with a larger sample.

Conclusions
This comprehensive, multi-component, evidence-based 
approach to clinician training was effective in achieving 
substantial clinician participation in training oppor-
tunities, and at a level that is greater than previously 
reported. Variability between professions suggests fur-
ther tailoring of training is required, particularly for 
medical staff. Further research is required to deter-
mine whether participation in training was able to 
address the clinician barriers to care delivery that it was 
designed to address, including knowledge, confidence 
and skill, and to evaluate the contribution that the 
training program made to changing clinician practices 
as a component of a multi-strategy practice change 
intervention [31]. It is likely well-designed training 
programs, when delivered together with other practice 
change strategies, including reminders and audit and 
feedback, that address other clinician barriers to care 
delivery will increase levels of recommended care [40].

Abbreviations
RMOs: Resident Medical Officers; AMIHS: Aboriginal Maternal and Infant 
Health Service; CME: Clinical Midwife Educator; EHI: Electronic Health Informa-
tion; AHW: Aboriginal Health Workers.

Acknowledgements
The authors thank the Maternal Alcohol Trial Cultural Review Group who 
provided advice to ensure Aboriginal cultural perspective and safety in the 

development and conduct of the survey, analysis of the data and interpreta-
tion of the study findings.

Authors’ contributions
JD led the development of the manuscript, design and coordination of the 
study, supported by ML and MK. ML, ED, BT, BW, SC, DW, SW, SH, EE, JW, MK, 
participated in critical review of the manuscript content; and participated in 
the conception, design and co-ordination of the study. JD, ML, ED, BT, BW, CS, 
DW, MK contributed to the development of the data collection methods and 
conduct of data collection. CL provided statistical support; participated in criti-
cal review of the manuscript; and participated in the conception and design 
of the study. All authors read and approved the final manuscript.

Funding
This study was supported by funding from the National Health and Medical 
Research Council (NHMRC). The NHMRC had no involvement in study design; 
in the collection, analysis and interpretation of data; in the writing of the 
report; and in the decision to submit the article for publication.

Availability of data and materials
The datasets generated during and analysed during the current study are 
not publically available due to requirements pertaining to confidentiality and 
privacy of study participants, but are available from the corresponding author 
on reasonable request.

Declarations

Ethics approval and consent to participate
All methods were undertaken in accordance with the Declaration of Helsinki 
and approval has been granted by Hunter New England Local Health District 
Human Research Ethics Committee (approval number: 16/10/19/5.15, date 
of approval: 10/11/2016), The University of Newcastle Human Research Ethics 
Committee (approval number: H-2016-0422, date of approval: 02/10/2016) 
and Aboriginal Health and Medical Research Council (approval number: 
1236/16, date of approval: 03/02/2017). Informed consent to participate in the 
study was obtained from participants.

Consent for publication
Not applicable.

Competing interests
Authors, ED, JW, BT, BW, CS, DW and MK receive salary support from Hunter 
New England Clinical Services Nursing and Midwifery, which contributed 
funding to this study. All other authors declare that they have no competing 
interests.

Author details
1 School of Psychology, The University of Newcastle, Callaghan, New South 
Wales 2308, Australia. 2 School of Medicine and Public Health, The University 
of Newcastle, Callaghan, New South Wales 2308, Australia. 3 Priority Research 
Centre for Health Behaviour, University of Newcastle, University Drive, Cal-
laghan, New South Wales 2308, Australia. 4 Hunter New England Population 
Health, Hunter New England Local Health District, Wallsend, New South Wales 
2287, Australia. 5 Hunter Medical Research Institute, New Lambton Heights, 
New South Wales 2305, Australia. 6 Maternity and Gynaecology, John Hunter 
Hospital, New Lambton Heights, New South Wales 2305, Australia. 7 Maternity 
and Gynaecology, Tamworth Hospital, Dean St, Tamworth, New South Wales 
2340, Australia. 8 Maternity and Gynaecology, Manning Hospital, York street, 
Taree, New South Wales 2430, Australia. 9 Foundation for Alcohol Research 
and Education, Deakin, ACT  2600, Australia. 10 Faculty of Medicine and Health, 
Discipline of Child and Adolescent Health, University of Sydney, Sydney, 
New South Wales 2006, Australia. 11 Sydney Children’s Hospital Network, Kids’ 
Research Institute, Westmead, New South Wales 2145, Australia. 

Received: 1 June 2021   Accepted: 23 February 2022



Page 11 of 12Dray et al. BMC Health Services Research          (2022) 22:402  

References
 1. World Health Organization. Guidelines for the identification and man-

agement of substance use and substance use disorders in pregnancy. 
Geneva: Switzerland WHO; 2014.

 2. Department of Health. Clinical Practice Guidelines: Pregnancy Care. 
Canberra: Australian Government Department of Health; 2018.

 3. Public Health Agency of Canada. Knowledge and attitudes of health 
professionals about fetal alcohol syndrome: results of a National Survey. 
Calgary: Health Canada; 2003.

 4. Health and Social Care Information Centre. Infant feeding survey. 
Dundee: Health and Social Care Information Centre; 2007.

 5. Payne JM, Elliott E, D’Antoine HA, al e. Health professionals’ knowledge, 
practice and opinions about fetal alcohl syndrome and alcohol con-
sumption in pregnancy. Aust NZ J Public Health. 2005;29:558–64.

 6. Elliott E, Payne JM, Haan E, al e. Diagnosis of fetal alcohol syndrome and 
alcohol use in pregnancy: a survey of paediatricians’ knowledge, attitudes 
and practice. J Paediatr Child Health. 2006;42:698–703.

 7. Payne JM, Watkins RE, Jones HM, et al. Midwives’ knowledge, attitudes 
and practice about alcohol exposure and the risk of fetal alcohol spec-
trum disorder. BMC Pregnancy Childbirth. 2014;14(1):1–26.

 8. Anderson AE, Crooks K, Tsang TW, Elliott EJ, Dunlop AJ, Attia J, Dray J, 
Tully B, Bennett N, Murray H, Azzopardi C, Kingsland M. Antenatal care 
for alcohol consumption during pregnancy: pregnant women’s reported 
receipt of care and associated characteristics. BMC Pregnancy Childbirth. 
2019;19(1):299. https:// doi. org/ 10. 1186/ s12884- 019- 2436-y.

 9. Waller A, Bryant J, Cameron E, Galal M, Quay J, Sanson-Fisher R. Women’s 
perceptions of antenatal care: are we following guideline recommended 
care? BMC Pregnancy Childbirth. 2016;16(1):191.

 10. Wangberg SC. Norwegian midwives’ use of screening for and brief 
interventions on alcohol use in pregnancy. Sex Reprod Healthc. 
2015;6(3):186–90.

 11. Doherty E, Kingsland M, Wiggers J, Anderson AE, Elliott EJ, Symonds I, 
Tully B, Dray J, Wolfenden L. Barriers to the implementation of clinical 
guidelines for maternal alcohol consumption in antenatal services: 
A survey using the theoretical domains framework. Health Promot J 
Austr. 2020;31(1):133–9. https:// doi. org/ 10. 1002/ hpja. 258. Epub 2019 May 
29.

 12. Crawford-Williams F, Steen M, Esterman A, Fielder A, Mikocka-Walus A. "If 
you can have one glass of wine now and then, why are you denying that 
to a woman with no evidence": knowledge and practices of health pro-
fessionals concerning alcohol consumption during pregnancy. Women 
Birth. 2015;28(4):329–35.

 13. France K, Henley N, Payne J, et al. Health professionals addressing alcohol 
use with pregnant women in Western Australia: barriers and strategies for 
communication. Subst Use Misuse. 2010;45(10):1474–90.

 14. Fischer F, Lange K, Klose K, Greiner W, Kraemer A. Barriers and strate-
gies in guideline implementation-A scoping review. Healthcare 
(Basel). 2016;4(3):36. https:// doi. org/ 10. 3390/ healt hcare 40300 36.

 15. Forsetlund L, Bjørndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F, 
Davis D, Odgaard-Jensen J, Oxman AD. Continuing education meet-
ings and workshops: effects on professional practice and health care 
outcomes. Cochrane Database Syst Rev. 2009;2009(2):CD003030. https:// 
doi. org/ 10. 1002/ 14651 858. CD003 030. pub2.

 16. O’Brien MA, Rogers S, Jamtvedt G, Oxman AD, Odgaard-Jensen J, 
Kristoffersen DT, Forsetlund L, Bainbridge D, Freemantle N, Davis DA, 
Haynes RB, Harvey EL. Educational outreach visits: effects on profes-
sional practice and health care outcomes. Cochrane Database Syst Rev. 
2007;2007(4):CD000409. https:// doi. org/ 10. 1002/ 14651 858. CD000 409. 
pub2.

 17. Hall & Partners Open Mind. Women want to know project evaluation. 
Canberra, NSW, Australia: Foundation for Alcohol Research and Education 
(FARE); 2016.

 18. Ward J, Wood C. Education and training of healthcare staff: the barriers to 
its success. Eur J Cancer Care (Engl). 2000;9(2):80–5.

 19. Brown TC. Building a bridge of understanding: how barriers to train-
ing participation become barriers to training transfer. J Eur Ind Train. 
2009;33(6):492–512.

 20. Dwamena F, Holmes-Rovner M, Gaulden CM, Jorgenson S, Sadigh G, 
Sikorskii A, Lewin S, Smith RC, Coffey J, Olomu A. Interventions for provid-
ers to promote a patient-centred approach in clinical consultations. 

Cochrane Database Syst Rev. 2012;12:CD003267. https:// doi. org/ 10. 1002/ 
14651 858. CD003 267. pub2.

 21. Flodgren G, Hall AM, Goulding L, Eccles MP, Grimshaw JM, Leng GC, 
Shepperd S. Tools developed and disseminated by guideline producers 
to promote the uptake of their guidelines. Cochrane Database Syst Rev. 
2016;(8):CD010669. https:// doi. org/ 10. 1002/ 14651 858. CD010 669. pub2.

 22. Carson KV, Verbiest MEA, Crone MR, Brinn MP, Esterman AJ, Assendelft WJ, 
Smith BJ. Training health professionals in smoking cessation. Cochrane 
Database Syst Rev. 2012;16;(5):CD000214. https:// doi. org/ 10. 1002/ 14651 
858. CD000 214. pub2.

 23. Fiander M, McGowan J, Grad R, Pluye P, Hannes K, Labrecque M, Roberts 
NW, Salzwedel DM, Welch V, Tugwell P. Interventions to increase the use 
of electronic health information by healthcare practitioners to improve 
clinical practice and patient outcomes. Cochrane Database Syst Rev. 
2015;2015(3):CD004749. https:// doi. org/ 10. 1002/ 14651 858. CD004 749. 
pub3.

 24. Horvat L, Horey D, Romios P, Kis-Rigo J. Cultural competence education 
for health professionals. Cochrane Database Syst Rev. 2014;(5):CD009405. 
https:// doi. org/ 10. 1002/ 14651 858. CD009 405. pub2.

 25. Flodgren G, Parmelli E, Doumit G, Gattellari M, O’Brien MA, Grimshaw 
J, Eccles MP. Local opinion leaders: effects on professional practice and 
health care outcomes. Cochrane Database Syst Rev. 2011;(8):CD000125. 
https:// doi. org/ 10. 1002/ 14651 858. CD000 125. pub4. Update in: Cochrane 
Database Syst Rev. 2019 Jun 24;6:CD000125.

 26. Giguère A, Légaré F, Grimshaw J, Turcotte S, Fiander M, Grudniewicz A, 
Makosso-Kallyth S, Wolf FM, Farmer AP, Gagnon MP. Printed educational 
materials: effects on professional practice and healthcare outcomes. 
Cochrane Database Syst Rev. 2012;10(10):CD004398. https:// doi. org/ 10. 
1002/ 14651 858. CD004 398. pub3. Update in: Cochrane Database Syst Rev. 
2020 Jul 31;8:CD004398.

 27. Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L. 
Effectiveness and efficiency of guideline dissemination and implementa-
tion strategies. Health Technol Assess 2004; 8(6): iii-iv. 1–72.

 28. Baskerville NB, Liddy C, Hogg W. Systematic review and meta-analysis 
of practice facilitation within primary care settings. Ann Fam Med. 
2012;10(1):63–74.

 29. Sanci LA, Ker J, Coffey CMM, Veit F, CM, Carr-Gregg M, et al. Evaluation of 
the effectiveness of an educational intervention for general practition-
ers in adolescent health care: randomised controlled trialCommentary: 
applying the BMJ’s guidelines on educational interventions. BMJ. 
2000;320:224.

 30. Deckx L, Anthierens S, Magin PJ, et al. Focus on early-career GPs: qualita-
tive evaluation of a multi-faceted educational intervention to improve 
antibiotic prescribing. Fam Pract. 2018;35(1):99–104.

 31. Kingsland M, Doherty E, Anderson AE, et al. A practice change interven-
tion to improve antenatal care addressing alcohol consumption by 
women during pregnancy: research protocol for a randomised stepped-
wedge cluster trial. Implement Sci. 2018;13(1):112.

 32. NSW Ministry of Health. New South Wales Mothers and Babies 2019. 
2021.

 33. Opiyo N, English M. In-service training for health professionals to improve 
care of the seriously ill newborn or child in low and middle-income 
countries (Review). Cochrane Database Syst Rev. 2010;(4):CD007071. 
https:// doi. org/ 10. 1002/ 14651 858. CD007 071. pub2. Update in: Cochrane 
Database Syst Rev. 2015;5:CD007071.

 34. Reeves S, Perrier L, Goldman J, et al. Interprofessional education: effects 
on professional prac-tice and healthcare outcomes (update). Cochrane 
Database Syst Rev. 2013;3:CD002213.

 35. Elliott E. Fetal alcohol Spectrum disorders: Australian perspectives. In: 
Carpenter B, Blackburn C, Egerton J, editors. Fetal alcohol Spectrum disor-
ders: interdisciplinary perspectives. Abingdon, Oxon: Routledge; 2014. p. 
294–305.

 36. Foundation for Alcohol Research and Education (FARE). Information you 
might not know about pregnancy and alcohol. Canberra, ACT, Australia: 
Australian Government Department of Health; 2018. Available: https:// 
www. health. gov. au/ resou rces/ publi catio ns/ infor mation- you- might- not- 
know- about- pregn ancy- and- alcoh ol.

 37. NSW Ministry of Health. Stay Strong and Healthy It’s Worth It. Modified 
reproduction of the Women Want to Know resources, developed by the 
Foundation for Alcohol Research and Education (FARE) and funded by 
the Australian Government Department of Health 2014; 2015. https:// 

https://doi.org/10.1186/s12884-019-2436-y
https://doi.org/10.1002/hpja.258
https://doi.org/10.3390/healthcare4030036
https://doi.org/10.1002/14651858.CD003030.pub2
https://doi.org/10.1002/14651858.CD003030.pub2
https://doi.org/10.1002/14651858.CD000409.pub2
https://doi.org/10.1002/14651858.CD000409.pub2
https://doi.org/10.1002/14651858.CD003267.pub2
https://doi.org/10.1002/14651858.CD003267.pub2
https://doi.org/10.1002/14651858.CD010669.pub2
https://doi.org/10.1002/14651858.CD000214.pub2
https://doi.org/10.1002/14651858.CD000214.pub2
https://doi.org/10.1002/14651858.CD004749.pub3
https://doi.org/10.1002/14651858.CD004749.pub3
https://doi.org/10.1002/14651858.CD009405.pub2
https://doi.org/10.1002/14651858.CD000125.pub4
https://doi.org/10.1002/14651858.CD004398.pub3
https://doi.org/10.1002/14651858.CD004398.pub3
https://doi.org/10.1002/14651858.CD007071.pub2
https://www.health.gov.au/resources/publications/information-you-might-not-know-about-pregnancy-and-alcohol
https://www.health.gov.au/resources/publications/information-you-might-not-know-about-pregnancy-and-alcohol
https://www.health.gov.au/resources/publications/information-you-might-not-know-about-pregnancy-and-alcohol
https://yourroom.health.nsw.gov.au/resources/publications/Pages/stay-strong-and-healthy-postcard.aspx


Page 12 of 12Dray et al. BMC Health Services Research          (2022) 22:402 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

yourr oom. health. nsw. gov. au/ resou rces/ publi catio ns/ Pages/ stay- strong- 
and- healt hy- postc ard. aspx.

 38. Harris PATR, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic 
data capture (REDCap) - a metadata-driven methodology and workflow 
process for providing translational research informatics support. J Biomed 
Inform. 2009;42(2):377–81.

 39. Kuek A, Hakkennes S. Healthcare staff digital literacy levels and their atti-
tudes towards information systems. Health Inform J. 2020;26(1):592–612.

 40. Michie S, Van Stralen M, West R. The behaviour change wheel: a new 
method for characterising and designing behaviour change interven-
tions. Implement Sci. 2011;6:42. https:// doi. org/ 10. 1186/ 1748- 5908-6- 42.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://yourroom.health.nsw.gov.au/resources/publications/Pages/stay-strong-and-healthy-postcard.aspx
https://yourroom.health.nsw.gov.au/resources/publications/Pages/stay-strong-and-healthy-postcard.aspx
https://doi.org/10.1186/1748-5908-6-42

	Enhancing clinician participation in quality improvement training: implementation and impact of an evidence-based initiative to maximise antenatal clinician participation in training regarding women’s alcohol consumption during pregnancy
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Background
	Methods
	Study design
	Study setting
	Ethics
	Participants
	Training initiative
	Step 1. Review of principles of training
	Step 2. Consultations with Maternity Services and review of existing maternity training systems and opportunities
	Step 3. Embedding cultural safety and inclusion across all training areas
	Step 4. Refinement of the training program

	Data collection instruments and procedures
	Data collection measures
	Clinician participation in training

	Clinician characteristics
	Statistical analysis

	Results
	Clinician sample and characteristics
	Association between clinician participation in training that satisfied training principles and clinician profession group

	Discussion
	Conclusions
	Acknowledgements
	References


