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Abstract

Objectives Women with diabetes are at increased risk of adverse pregnancy outcomes compared 
to women with gestational diabetes (GDM) or no diabetes. Pregnancy outcomes are improved 
by specialist pre-pregnancy care. We aimed to explore pharmacists’ and women with diabetes’ 
perceptions of the roles and barriers to pharmacist participation in a diabetes contraception and 
pre-pregnancy program in South-Western Sydney (SWS).
Methods The Diabetes Contraception and Pre-pregnancy Program (DCAPP) aims to reduce adverse 
pregnancy outcomes among women with diabetes. This includes awareness raising among, and 
through, pharmacists. Surveys to explore pharmacists’ roles in contraception and pre-pregnancy 
management (CPPM) were completed by SWS pharmacists and women with diabetes from dia-
betes clinics aged 18–50 years. Survey themes were then discussed in interviews and focus groups 
with pharmacists across Australia. Thematic analysis of transcripts was undertaken.
Key findings Pharmacists were seen to have a role in diabetes health promotion, information dis-
tribution and referral to pre-pregnancy clinics. Pharmacists and women recognised the need for 
increased knowledge and educational materials about CPPM and effective awareness and coordin-
ation of CPPM services. Some pharmacists recognised deficits in their knowledge regarding dia-
betes in pregnancy, including CPPM and differences to GDM. Barriers to pharmacists’ involvement 
in CPPM included difficulty identifying applicable women and reluctance to initiate pregnancy 
planning and contraception conversations, often due to language and cultural barriers.
Conclusions Pharmacists and women with diabetes see an important role for pharmacists in 
CPPM. Co-designed diabetes training for pharmacists and increased communication about DCAPP 
were seen important for ongoing implementation.
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Introduction

Diabetes is the most common medical disorder affecting pregnancy: ap-
proximately 9.9% of Australian mothers have diabetes.[1] Women with 
type 1 diabetes (T1D) and type 2 diabetes (T2D) have a heightened risk 
of adverse pregnancy outcomes compared to those with gestational dia-
betes (GDM) or no diabetes in pregnancy.[1] This risk is increased when 
pregnancies are unplanned and hyperglycaemia is present.[2] There is 
a 4-fold increase in spontaneous abortion and up to a 9-fold increase 
in major congenital malformations when glycosylated haemoglobin 
(HbA1c) of the mother is above 7.5% (58 mmol/mol).[3] Women with 
diabetes are also at higher risk of preeclampsia, preterm labour, still-
birth, macrosomia, related birth injury and perinatal mortality, and in-
creased post-natal neonatal hypoglycaemia.[4]

By consensus, best practice contraception and pre-pregnancy 
management (CPPM) involves detailing information about out-
comes and risks for mother and baby and empowering women to 
manage diabetes. This involves explaining the importance of preg-
nancy planning and the role of contraception, taking folic acid 
(5 mg/day) from 3 months preconception until 12 weeks gestation, 
monitoring blood glucose and ketones (in T1D) during preconcep-
tion and aiming for glycaemic control where fasting glucose levels 
are 5–6 mmol/L on waking, 4–6 mmol/L before meals and an HbA1c 
target of ≤48 mmol/mol (6.5%).[4] Review of medications and retinal 
and renal assessments are also recommended in preconception for 
women with diabetes.[4]

T1D is managed in specialist care. T2D prevalence before preg-
nancy is increasing and is more likely managed without referral to 
specialist care.[5, 6] Women with T2D are more likely to have concomi-
tant factors associated with adverse pregnancy outcomes including 
older age, social disadvantage and obesity and are more likely than 
women with T1D to manage diabetes with medications harmful or 
contraindicated in pregnancy.[6] Specialist pre-pregnancy care is as-
sociated with decreased congenital malformation rates and perinatal 
mortality.[7] Regional pre-pregnancy care programs are associated 
with increased uptake of 5 mg preconception folic acid, improved 
glycaemic control at conception and reduced adverse pregnancy out-
comes in T1D and T2D.[8] Pre-pregnancy management has stronger 
correlations with greater adverse pregnancy outcome changes than 
other factors, including maternal obesity and social disadvantage.[8]

Previously CPPM has been included in medical specialist or 
general practice roles. Pharmacists are recognised to have a role in 
CPPM of all women through incorporating measures into their prac-
tice, providing the most recent, comprehensive contraception advice, 
appropriate folic acid supplementation advice, monitoring of ma-
ternal chronic disease and medications, substance use prevention ad-
vocacy and vaccination encouragement.[9] Specific to diabetes, there 
is scope for pharmacists to provide advice regarding pre-pregnancy 
glucose control tightening and to identify potentially harmful 
medications requiring adjustment or cessation in pregnancy.[10] 
Pharmacists are positioned to provide frontline contraception ad-
vice; for example long-acting reversible contraceptives (LARCs), the 
oral contraceptive pill (OCP) and emergency contraception options 
are available over the counter in Australia. Women with diabetes are 
less likely to have documented contraception counselling than those 
without health conditions and are less likely to utilise LARCs.[11] 
Despite recommendations for pharmacy involvement in CPPM, 
there is limited literature exploring the role of pharmacists in pro-
moting pre-pregnancy health, specifically for women with diabetes.

South-Western Sydney (SWS) has a high burden of diabetes 
compared with the New South Wales (NSW) state average (6.8% 
in Campbelltown in SWS versus 5.5% across NSW), and higher 

rates of congenital malformations and adverse pregnancy outcomes 
in children of women with diabetes than the NSW and Australian 
average.[12] SWS has some of the poorest communities in NSW, which 
is associated with worse health literacy and access to health care.[12, 13] 
Responding to high rates of adverse pregnancy outcomes for women 
with diabetes in SWS, the Diabetes Contraception And Pre-pregnancy 
Program (DCAPP) was launched as an integrated approach between 
health care professionals (HCPs) to support these women.[12]

We aimed to evaluate the roles and actions of and barriers to 
pharmacists participating in DCAPP through surveys for pharma-
cists and women with diabetes, and interviews and focus groups 
with pharmacists.

Method

Setting
DCAPP was based on existing literature, review of local pregnancy 
outcomes and consultation with women with diabetes and district-
wide multidisciplinary HCPs, to cater for a multi-ethnic popula-
tion and the Australian healthcare system.[12] It aims to increase the 
understanding of HCPs and women of child-bearing age with T1D 
or T2D of the risks of unplanned pregnancy in diabetes and to edu-
cate HCPs and women about best-practice CPPM. It also endeav-
ours to make CPPM care for women with diabetes more accessible, 
thereby encouraging pre-pregnancy clinic attendance to manage 
their diabetes. The model aims to reduce rates of congenital malfor-
mations and other adverse pregnancy outcomes.[12] As part of pro-
gramme implementation, pharmacists working in SWS were given 
DCAPP CPPM information packs, containing resources targeted for 
them and women with diabetes. They were informed in person about 
DCAPP’s goals, best-practice recommendations for patients and re-
ferral pathways to local pre-pregnancy services.

Approach
A mixed-methods design with two stages was utilised. Stage 1: Surveys 
were administered to pharmacists in SWS pre-implementation of 
DCAPP and to women with diabetes from SWS post-initial imple-
mentation of DCAPP. Stage 2: One to one interviews and a focus 
group were conducted post-initial implementation of DCAPP with 
pharmacists across Australia, to gain in-depth perceptions on themes 
identified in stage 1 surveys (see Supplementary Table 1 for content 
addressed in each stage). Ethical approval was granted from the SWS 
Local Health District (HE16/136) and Western Sydney University 
Human Research Ethics Committee (H12906).

Participants
Participants consisted of:

 (1) Pharmacists working in SWS (Stage 1): A geographically represen-
tative sample of 30 community pharmacists from 189 SWS phar-
macies, who had not been introduced to DCAPP, were invited into 
the study by phone and email through a public collection of NSW 
pharmacy contact details managed by the Primary Health Network.

 (2) Women aged 18–50  years with diabetes from SWS (Stage 1): 
Women were recruited at T1D, pre-pregnancy and antenatal 
clinics at Campbelltown Hospital. It was not necessary that they 
knew about or had been involved in DCAPP.

 (3) Pharmacists working across Australia, including from SWS 
(Stage 2): Pharmacists in SWS were invited through DCAPP. 
Advertisements were also placed on the Pharmacy Guild of 
Australia’s social media pages.
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Methods
Surveys were via an interview with data entered into Qualtrics on-
line survey software (topics detailed in Supplementary Table 1).

An interview/focus group topic guide was developed for Stage 
2 based on themes identified in the step 1 survey. Interviews/
focus groups were conducted online via Zoom and by telephone. 
Discussions were audio-recorded and transcribed verbatim.

In Stage 1, postcode of the pharmacists and age, type of dia-
betes and pregnancy status of women were collected. In Stage 2, 
the length of time practicing as a pharmacist and gender were 
recorded.

Frequencies of responses were identified for close-ended survey 
questions. Qualitative data were analysed using a constructivist the-
matic approach.[14] All transcripts were read, coded, then sorted into 
themes (recurring patterns in the data) by the primary researcher. 
Other members of the team independently coded a subset of tran-
scripts. Coding and theme descriptions were refined in team dis-
cussions. Data were collected until saturation in main themes was 
achieved. Excerpts are used to highlight themes identified; excerpt 
numbers link table excerpts to the results.

Results

Stage 1: Pharmacist pre-DCAPP surveys
Eleven pharmacists completed surveys (see quantitative results in 
Supplementary Table 2).

Current CPPM practices for women with diabetes
If a woman with diabetes indicated that they intended on becoming 
pregnant, most pharmacists said they would review diabetes medica-
tions, discuss smoking and alcohol risks and the importance of im-
munisation, encourage tightening of blood glucose and recommend 
folic acid. Overall, 91.9% of pharmacists incorrectly reported or did 
not know folic acid requirements. Pharmacists reported contracep-
tion conversations were often initiated with patients if they asked 
about emergency contraception. If they were to give contraception 
advice, the majority would give verbal advice and suggest seeing a 
GP or endocrinologist. The most common contraceptives recom-
mended were OCPs and barrier contraception, a few recommended 
LARCs and one mentioned permanent solutions.

Role of the pharmacist in diabetes CPPM
Most pharmacists stated a need for better awareness raising of the 
impact of diabetes in pregnancy and pre-pregnancy services avail-
able, potentially by distributing educational materials.

Pharmacists recognised that they needed support to assist in 
CPPM. Suggestions included the distribution of information for 
pharmacists with a CPPM information kit, more diabetes education 
training and more information about local diabetes-specific services 
to refer clients to.

Pre-pregnancy risk discussions between women with diabetes 
and pharmacists included risks to the mother and neonate, including 
diabetes/obesity later in life, miscarriage risk, hypertension, prema-
ture delivery, developmental delay, macrosomia and increased hypo-
glycaemic events. Three pharmacists left such conversations to GPs.

Blood glucose level (BGL) monitoring and educational programs 
could be, or already were, integrated into services. Two pharmacists 
encouraged BGL testing at their pharmacies or subsidised BGL ma-
chines. A  few pharmacists believed pharmacist-led seminars were 
the most useful medium for meaningful pharmacist information 

distribution. Online resources were recognised to be the most useful 
format for women, especially social media. Advertisements at phar-
macies were also useful. Contraception advice and pregnancy sup-
plementation were particularly important educational resources.

Barriers to pharmacists providing CPPM
Pharmacists believed their clients lacked awareness about CPPM, 
specifically contraception options, high-dose folic acid supplemen-
tation, lifestyle measures for health and teratogenic medications. 
Some felt this was due to limited information, fear of healthcare 
interactions or reluctance to capillary BGL testing and insulin ad-
ministration adherence.

Cultural beliefs and language barriers also prevented effective 
contraception by limiting the scope of effective communication 
about options. The costs of supplements were also seen as a barrier.

Most pharmacists reported difficulty in recognising the target 
population group and reluctance to ask women if they are planning 
pregnancy. Overall, 72.7% would not ask women about pregnancy 
plans – due to fear of causing offence, cultural sensitivity and not 
seeing it as a relevant question from pharmacists.

Facilitators included ensuring low-cost (ideally free) services 
in convenient locations, involving diabetes educators and a multi-
disciplinary approach, where GPs and other HCPs could refer to 
services. Awareness about services could be through pharmacy ad-
vertisements, and in major community languages, and distributing 
information through local community settings.

Stage 1: Women’s surveys post-initial 
implementation of DCAPP
Twelve women aged 20–41 years participated in surveys: six had 
T1D and six had T2D. Ten were pregnant at the time of partici-
pation (seven planned, three unplanned). Three of 10 pregnant 
women had been referred to a pre-pregnancy clinic. The two 
non-pregnant women had visited pre-pregnancy clinics. Five said 
their pharmacist had told them about the importance of high-
dose folic acid supplementation before pregnancy. All women 
took high-dose folic acid supplements during pregnancy, with 
50% taking it before pregnancy. Women provided their perspec-
tives on four consumer themes: (i) the role of the pharmacist, (ii) 
educational resources and types, (iii) improvements to DCAPP 
and (iv) barriers to pharmacists providing CPPM. Supplementary 
Table 3 presents these findings which help to contextualise the 
perspectives of pharmacists found in the qualitative interviews/
focus group.

Stage 2: Pharmacist interviews/focus group
Six pharmacists, four from SWS, participated in interviews and 
two in a focus group. All were female with 1–15 years in practice. 
Discussions lasted 30–47 min.

Six themes drawn from pharmacists in Stage 1 were explored 
in discussions: (i) current practices, (ii) best-practice role of the 
pharmacist in CPPM, (iii) barriers to best-practice CPPM, (iv) fea-
tures of an ideal CPPM, (v) strengths of DCAPP and (vi) strategies 
for refining DCAPP.

Current practices
Most participants would ask women if they were currently pregnant 
or breast-feeding but not if they were planning pregnancy (Table 1,  
excerpt 1.1a–b). Some participants had never considered preg-
nancy planning or contraception conversations (excerpt 1.2). Most 
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ou

ld
 d

o 
th

at
 t

o 
di

ff
er

en
ti

at
e.

 
It

 w
on

’t 
su

rv
iv

e 
if

 y
ou

’r
e 

ju
st

 d
is

pe
ns

in
g 

m
ed

ic
at

io
n,

 t
he

y 
ar

e 
al

l l
oo

ki
ng

 f
or

 s
er

vi
ce

s.
 (

P
3)

  
M

ay
be

 if
 t

he
re

 w
er

e 
C

P
D

 p
oi

nt
s 

as
so

ci
at

ed
 w

it
h 

it
 t

ha
t 

m
ig

ht
 h

el
p 

th
em

 t
o 

pa
rt

ic
ip

at
e…

 I
 g

ue
ss

 if
 t

he
re

 w
as

 a
n 

ad
va

nt
ag

e/
so

m
et

hi
ng

 in
 it

 f
or

 t
he

 p
ha

rm
ac

is
t, 

w
he

th
er

 it
 b

e 
C

P
D

 p
oi

nt
s 

or
 I

 g
ue

ss
 s

om
e 

so
rt

 o
f 

ex
tr

a 
sk

ill
, t

he
n 

I 
gu

es
s 

m
or

e 
lik

el
y 

or
 n

ot
 t

he
y 

w
ou

ld
 w

an
t 

to
 p

as
s 

it
 o

nt
o 

to
 o

th
er

 m
em

be
rs

 o
f 

st
af

f.
 (

P
5)

  
W

or
kp

la
ce

 c
om

m
un

ic
at

io
n 

 
A

s 
fa

r 
as

 h
av

in
g 

al
l t

he
 s

am
e 

ph
ar

m
ac

is
ts

 e
du

ca
te

d,
 t

ha
t 

is
 a

 h
ug

e 
ba

rr
ie

r, 
w

e 
ca

n’
t 

al
l k

no
w

 e
ve

ry
on

e,
 b

ut
 if

 y
ou

 
ha

ve
 t

ha
t 

pr
og

ra
m

 in
 y

ou
r 

ph
ar

m
ac

y 
it

’s
 im

po
rt

an
t 

th
at

 a
ll 

yo
ur

 p
ha

rm
ac

is
ts

 a
re

 a
w

ar
e 

of
 it

, s
o 

st
af

f 
m

ee
ti

ng
s 

or
 

em
ai

l o
r 

so
m

e 
fo

rm
 o

f 
co

m
m

un
ic

at
io

n 
so

 e
ve

ry
on

e 
is

 o
n 

th
e 

sa
m

e 
pa

ge
. (

P
2)

  
In

 t
er

m
s 

of
 d

is
pe

rs
al

 o
f 

in
fo

rm
at

io
n 

yo
u’

ve
 g

ot
 t

o 
go

 f
ro

m
 t

he
 g

ra
ss

ro
ot

s,
 in

st
ea

d 
of

 g
iv

in
g 

th
e 

in
fo

rm
at

io
n 

to
 t

he
 

m
an

ag
er

 a
nd

 h
e 

ha
s 

to
 p

as
s 

it
 o

n 
to

 lo
cu

m
s 

or
 p

eo
pl

e 
th

at
 w

or
k 

an
d 

th
ey

 h
av

e 
a 

ro
st

er
 a

nd
 it

 g
et

s 
lo

st
, i

f 
yo

u 
ha

ve
 a

n 
in

te
rn

 b
ec

au
se

 u
su

al
ly

 in
te

rn
 p

ha
rm

ac
is

ts
 w

or
k 

th
er

e 
5 

da
ys

 a
 w

ee
k.

 I
f 

yo
u 

st
ar

t 
fr

om
 t

he
 m

os
t 

ju
ni

or
, 

yo
u 

m
ig

ht
 b

e 
ab

le
 t

o 
ac

tu
al

ly
 h

av
e 

m
or

e 
co

ns
is

te
nc

y 
an

d 
m

or
e 

en
th

us
ia

sm
…

 T
he

y’
re

 n
ew

, t
ra

in
in

g,
 a

nd
 t

he
y 

ar
e 

m
or

e 
lik

el
y 

to
 b

e 
th

er
e 

5 
da

ys
 a

 w
ee

k.
 (

P
8)

  
Fa

r-
re

ac
hi

ng
 k

no
w

le
dg

e 
tr

an
sm

is
si

on
  

T
he

 P
B

A
 a

nd
 t

ha
t’s

 b
as

ic
al

ly
 t

he
 m

ai
n 

re
gi

st
ra

ti
on

 b
od

y 
th

at
 w

e 
ha

ve
, t

he
re

’s
 w

eb
in

ar
s 

an
d 

co
nf

er
en

ce
s 

an
d 

sy
m

po
si

um
s.

 if
 t

he
y 

ca
n 

in
te

gr
at

e 
it

 in
to

 s
om

et
hi

ng
 t

ha
t 

th
ey

 h
av

e 
th

en
 y

ou
 c

ou
ld

 c
ap

tu
re

 a
 lo

t 
of

 
ph

ar
m

ac
is

ts
. (

P
8)

  
T

he
 N

P
S 

w
ou

ld
 p

ro
ba

bl
y 

be
 a

 g
oo

d 
pl

ac
e,

 it
 r

ea
ch

es
 a

 lo
t 

of
 p

eo
pl

e,
 a

nd
 b

y 
pu

tt
in

g 
th

e 
on

lin
e 

m
od

ul
e 

on
 t

he
re

 y
ou

 
w

ou
ld

 p
ro

ba
bl

y 
ge

t 
m

or
e 

tr
ac

ti
on

, p
eo

pl
e 

re
fe

r 
to

 t
ha

t 
a 

lit
tl

e 
bi

t 
m

or
e 

th
an

 s
om

e 
of

 t
he

 o
th

er
s.

 (
P

7)
  

W
e 

al
so

 h
av

e 
th

e 
P

ur
pl

e 
Pe

n 
po

dc
as

t. 
A

 lo
t 

of
 p

eo
pl

e 
lis

te
n 

to
 t

ha
t, 

ab
ou

t 
20

00
 p

ha
rm

ac
is

ts
 y

ou
 k

no
w

 f
ol

lo
w

 t
ha

t 
po

dc
as

t 
…

 if
 y

ou
 h

av
e 

an
 e

xp
er

t 
…

 t
he

y 
ba

si
ca

lly
 in

te
rv

ie
w

 a
nd

 q
ue

st
io

n 
ab

ou
t 

hi
s 

ar
ea

 o
f 

ex
pe

rt
is

e 
…

 t
he

y’
re

 
us

ua
lly

 a
bo

ut
 2

0 
m

in
ut

es
 lo

ng
 …

 it
 w

on
’t 

ta
ke

 a
 lo

ng
 t

im
e,

 s
o 

pe
op

le
 a

re
 m

or
e 

lik
el

y 
to

 li
st

en
 t

o 
th

at
. (

P
8)

A
dd

re
ss

in
g 

ba
rr

ie
rs

 t
o 

co
nv

er
sa

ti
on

 in
it

ia
ti

on
 b

et
w

ee
n 

ph
ar

m
ac

is
ts

 a
nd

 p
at

ie
nt

s 
ab

ou
t 

C
PP

M
 

It
’s

 a
 b

ar
ri

er
 f

or
 p

ha
rm

ac
is

ts
 t

o 
br

in
g 

it
 u

p 
w

it
h 

a 
w

om
an

 w
ho

 is
 d

ia
be

ti
c 

an
d 

is
 o

f 
ch

ild
 b

ea
ri

ng
 a

ge
 b

ut
 in

 t
he

  
sa

m
e 

re
sp

ec
t, 

it
 m

ay
 b

e 
a 

ba
rr

ie
r 

fo
r 

th
at

 w
om

an
 t

o 
ac

tu
al

ly
 b

ri
ng

 u
p 

a 
co

nv
er

sa
ti

on
, s

o 
yo

u 
ju

st
 h

av
e 

th
e 

re
so

ur
ce

s 
th

er
e 

an
d 

at
 t

he
ir

 le
is

ur
e 

re
ad

 t
hr

ou
gh

 it
, a

nd
 y

ou
 k

no
w

, l
in

k 
in

 w
it

h 
pe

op
le

 f
or

 s
up

po
rt

. (
P

1)
  

Y
ou

 a
sk

 a
 p

at
ie

nt
, ‘

A
re

 y
ou

 t
ak

in
g 

an
y 

ot
he

r 
m

ed
ic

at
io

ns
’ a

nd
 t

he
y 

sa
y 

‘O
h 

no
 t

ha
t’s

 b
et

w
ee

n 
m

e 
an

d 
m

y 
 

do
ct

or
,’ 

w
e 

ne
ed

 t
o 

m
ak

e 
su

re
 t

he
 c

om
m

un
it

y 
un

de
rs

ta
nd

s 
th

e 
ro

le
 o

f 
th

e 
ph

ar
m

ac
is

t 
so

 it
’s

 p
ar

t 
of

 t
he

ir
 

ex
pe

ct
at

io
n 

so
 t

ha
t 

w
he

n 
th

ey
 w

al
k 

in
to

 a
 p

ha
rm

ac
y,

 t
he

y 
ar

e 
ge

tt
in

g 
a 

co
m

pl
et

e 
he

al
th

 c
ar

e 
so

lu
ti

on
 t

he
re

. I
t’s

 
no

 d
if

fe
re

nt
 t

o 
as

ki
ng

 a
 p

at
ie

nt
 w

he
th

er
 o

r 
no

t 
th

ey
 s

m
ok

e 
ci

ga
re

tt
es

. T
ha

t’s
 a

no
th

er
 q

ue
st

io
n 

w
he

re
 t

he
re

’s
 a

 
lo

t 
of

 ‘O
oh

 d
o 

I 
as

k 
th

at
 q

ue
st

io
n?

 W
ill

 t
he

 p
at

ie
nt

 b
e 

of
fe

nd
ed

?’
 I

t 
ju

st
 h

as
 t

o 
be

 p
ar

t 
of

 o
ur

 r
ol

e 
so

 t
ha

t 
th

e 
co

m
m

un
it

y 
ex

pe
ct

s 
it

 a
nd

 e
ve

ry
 p

ha
rm

ac
is

t 
ex

pe
ct

 it
 a

nd
 t

he
 G

P
s 

ex
pe

ct
 it

, s
o 

it
’s

 a
ll 

co
lla

bo
ra

ti
on

. (
P

2)
  

6.
2a

  
6.

2b
  

6.
2c

  
6.

2d

Ta
b

le
 3

 C
o

n
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n
u

ed

D
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Su
bt

he
m

es
 

E
xa

m
pl

e 
ex

ce
rp

t
E

xc
er

pt
 n

um
be

r 
in

 t
he

 t
ex

t 

I 
th

in
k 

th
at

 [
re

ga
rd

in
g]

 o
nl

in
e 

tr
ai

ni
ng

 if
 a

t 
al

l p
os

si
bl

e 
I’

d 
ha

ve
 a

 r
ol

e 
pl

ay
 t

he
re

, a
 v

er
ba

l, 
au

di
bl

e 
ro

le
 p

la
y 

th
at

 
pa

rt
ic

ip
an

ts
 c

an
 a

ct
ua

lly
 h

ea
r 

be
ca

us
e 

th
en

 t
he

y 
ca

n 
ac

tu
al

ly
 s

ee
 t

he
se

 s
up

po
se

d 
aw

kw
ar

d 
co

nv
er

sa
ti

on
s 

pl
ay

in
g 

ou
t. 

So
m

et
im

es
 I

 t
hi

nk
 w

he
n 

w
e 

re
ad

 t
hi

ng
s…

yo
u 

ca
n 

th
in

k,
 ‘I

 c
an

’t 
as

k 
th

at
. T

he
re

’s
 n

o 
ti

m
e 

to
 a

sk
 t

ha
t…

 h
ow

 
w

ou
ld

 y
ou

 a
sk

 t
ha

t 
qu

es
ti

on
? 

W
ou

ld
 y

ou
 a

ct
ua

lly
 s

ay
 it

 li
ke

 t
ha

t?
’ T

o 
ac

tu
al

ly
 h

av
e 

th
at

 a
ud

ib
le

 c
on

ve
rs

at
io

n 
th

er
e,

 e
ve

n 
a 

m
in

ut
e,

 c
an

 s
om

et
im

es
 r

ed
uc

e 
th

at
 b

ar
ri

er
 t

o 
ho

w
 a

w
kw

ar
d 

so
m

et
hi

ng
 m

ig
ht

 f
ee

l, 
be

ca
us

e 
yo

u’
ve

 
se

en
 it

 o
r 

he
ar

d 
it

. (
P

2)
  

If
 t

he
y 

ar
e 

ou
t 

in
 p

ri
m

ar
y 

ca
re

, s
ay

 if
 it

 is
 a

 p
ha

rm
ac

y 
or

 t
hi

ng
s 

lik
e 

th
at

 t
he

re
 is

 c
ou

ns
el

lin
g 

ro
om

s 
an

d 
th

in
gs

. I
f 

th
ey

 a
re

 b
oo

ki
ng

 a
 t

im
e 

an
d 

w
an

t 
to

 s
pe

ak
 t

o 
a 

ph
ar

m
ac

is
t 

ab
ou

t 
th

ei
r 

m
ed

ic
at

io
ns

 a
bo

ut
 c

on
tr

ac
ep

ti
on

 o
pt

io
ns

, 
ye

s 
th

at
’s

 fi
ne

. T
o 

fa
ci

lit
at

e 
th

at
 o

bv
io

us
ly

 t
he

 p
ha

rm
ac

y 
th

at
’s

 p
la

nn
in

g 
it

 w
ill

 n
ee

d 
to

 d
ra

ft
 a

 s
er

vi
ce

 p
la

n,
 

es
se

nt
ia

lly
 o

n 
ti

m
e,

 w
ha

t 
ti

m
e 

th
ey

 c
an

 c
om

e 
in

, w
ho

 c
an

 p
ro

vi
de

 t
he

 s
er

vi
ce

. (
P

4)
Im

pr
ov

em
en

ts
 t

o 
ed

uc
at

io
na

l r
es

ou
rc

es
 

Fo
r 

a 
no

n-
ac

ad
em

ic
 p

er
so

n 
it

 lo
ok

s 
pr

et
ty

 a
ca

de
m

ic
…

 I
t’s

 a
 lo

t 
of

 w
or

ds
…

 it
’s

 t
oo

 m
uc

h…
 f

or
 t

he
 p

ub
lic

. (
P

3)
  

T
he

 c
on

te
nt

 o
f 

it
, i

t 
is

 r
ea

lly
 g

oo
d,

 m
ay

be
 e

ng
ag

in
g 

w
it

h 
a 

di
ff

er
en

t 
gr

ap
hi

c 
de

si
gn

er
 a

nd
 ju

st
 m

ak
in

g 
it

 a
 li

tt
le

 b
it

 
m

or
e 

pr
of

es
si

on
al

. (
P

1)
  

E
xp

la
in

 w
ha

t 
th

e 
be

ne
fit

s 
of

 t
ha

t 
co

nt
ro

l a
re

. E
ff

ec
ti

ve
 c

on
tr

ac
ep

ti
on

 s
ho

ul
d 

be
 O

K
, b

ut
 m

ay
be

 p
la

nn
in

g 
 

pr
eg

na
nc

y 
im

pr
ov

es
 p

re
gn

an
cy

 o
ut

co
m

es
. S

o 
ag

ai
n,

 ju
st

 t
ha

t 
re

m
in

de
r 

w
hy

 a
re

 w
e 

m
ak

in
g 

yo
u 

do
 t

hi
s,

 w
hy

 a
re

 
w

e 
m

ak
in

g 
yo

u 
pl

an
 6

-1
2 

m
on

th
s 

in
 a

dv
an

ce
 b

ec
au

se
 t

ha
t’s

 a
ct

ua
lly

 a
 r

ea
lly

 lo
ng

 t
im

e…
 m

os
t 

pe
op

le
 d

on
’t 

ev
en

 
kn

ow
 a

bo
ut

 f
ol

ic
 a

ci
d.

 (
P

2)
  

I 
th

in
k 

in
 t

er
m

s 
of

 t
ra

ns
fe

ra
bi

lit
y…

 y
ou

 w
ou

ld
 n

ee
d 

to
 lo

ok
 a

t 
th

e 
le

afl
et

 o
r 

on
lin

e 
as

pe
ct

 t
ha

t 
I 

do
n’

t 
kn

ow
 

w
ou

ld
 b

e 
as

 e
as

ily
 a

cc
es

si
bl

e 
to

 t
he

m
 [

A
bo

ri
gi

na
l T

or
re

s 
St

ra
it

 I
sl

an
de

r 
po

pu
la

ti
on

]. 
A

ls
o,

 if
 y

ou
 w

er
e 

tr
yi

ng
 t

o 
en

co
ur

ag
e 

th
em

 t
o 

go
 t

o 
th

es
e 

m
ee

ti
ng

s,
 I

 t
hi

nk
 a

 lo
ca

ti
on

 c
ou

ld
 b

e 
di

ffi
cu

lt
 f

or
 t

he
m

. I
 g

ue
ss

 y
ou

 w
ou

ld
 n

ee
d 

to
 

ha
ve

 a
 s

pe
ci

fic
 p

ro
gr

am
 t

ai
lo

re
d 

to
 t

ha
t 

de
m

og
ra

ph
ic

 t
he

n 
th

at
 c

ou
ld

 b
e 

be
ne

fic
ia

l f
or

 t
he

m
. (

P
5)

6.
3a

  
6.

3b
  

6.
3c

  
6.

3d

In
cr

ea
se

d 
tr

ai
ni

ng
 o

pp
or

tu
ni

ti
es

 f
or

 H
C

P
Fo

r 
co

m
m

un
it

y 
ph

ar
m

ac
is

ts
, h

ow
 w

ou
ld

 y
ou

 e
du

ca
te

…
 t

hi
s 

st
uf

f 
ha

s 
to

 b
e 

in
co

rp
or

at
ed

 in
to

 t
he

ir
 u

ni
ve

rs
it

y 
co

ur
se

s.
 D

ia
be

te
s 

is
 s

uc
h 

an
 is

su
e 

no
w

…
 t

he
y 

le
ar

n 
ab

ou
t 

th
e 

dr
ug

s 
bu

t 
no

t 
th

e 
ho

lis
ti

c 
ap

pr
oa

ch
. (

P
8)

  
I 

th
in

k,
 w

e 
ha

ve
, a

s 
ph

ar
m

ac
is

ts
, w

e 
ha

ve
 c

on
fe

re
nc

es
, a

nd
 a

s 
pa

rt
 o

f 
th

es
e 

co
nf

er
en

ce
s 

th
er

e 
ar

e 
a 

lo
t 

 
of

 e
du

ca
ti

on
al

 p
ro

gr
am

s.
 S

o,
 it

 a
ct

ua
lly

 a
llo

w
s 

us
 t

o 
ta

lk
 t

o 
pe

op
le

 a
s 

op
po

se
d 

to
 ju

st
 d

oi
ng

 a
n 

on
lin

e 
m

od
ul

e,
 

so
 g

oi
ng

 o
ut

 t
he

re
 a

nd
 e

du
ca

ti
ng

 p
ha

rm
ac

is
ts

 a
t 

th
es

e 
ki

nd
s 

of
 e

ve
nt

s 
w

ou
ld

 b
e 

gr
ea

t. 
I 

m
ea

n 
I 

pe
rs

on
al

ly
 w

ou
ld

 
pr

ob
ab

ly
 le

ar
n 

a 
lo

t 
m

or
e 

by
 s

it
ti

ng
 in

 in
 li

ke
 a

 s
em

in
ar

 o
r 

so
m

et
hi

ng
 a

nd
 g

oi
ng

 t
hr

ou
gh

 a
 lo

t 
of

 t
he

se
 t

hi
ng

s 
as

 
op

po
se

d 
to

 ju
st

 d
oi

ng
 it

 o
nl

in
e.

 (
P

6)
  

I 
th

in
k 

th
er

e’
s 

hu
ge

 b
ar

ri
er

s 
to

 p
ha

rm
ac

is
ts

 b
ei

ng
 d

ia
be

te
s 

ed
uc

at
or

s,
 a

nd
 I

 a
ls

o 
th

in
k 

ph
ar

m
ac

is
ts
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participants only engaged in discussions about CPPM for women 
with diabetes if they were checking the safety of a medication (ex-
cerpt 1.3) or if a patient presented for emergency contraception or a 
pregnancy test (excerpt 1.4).

Best-practice role of the pharmacist
Participants recognised the role of the pharmacist in ensuring medi-
cation safety, providing education, counselling and health promotion 
and recognising appropriate referral pathways.

Participants understood the importance of inquiring whether 
a woman adheres to pharmacological treatment for diabetes and 
checking if medications are safe during and before pregnancy 
(excerpt 2.1).

All participants mentioned their role included advocating for ev-
idence-based practice by educating and counselling women of child-
bearing age with diabetes (excerpt 2.2a). Most participants mentioned 
counselling regarding BGL control to prevent complications (excerpt 
2.2b–c). Education about iron, high-dose folic acid and addressing 
diet and exercise were also important (excerpt 2.2d–e). A few phar-
macists mentioned discussing contraception options if a woman did 

not want pregnancy, was on teratogenic medications or had not op-
timised her health and glucose control sufficiently pre-pregnancy (ex-
cerpt 2.2f). One pharmacist indicated the role of the pharmacist could 
include BGL monitoring in pharmacies (excerpt 2.3). All participants 
recognised that whilst they have a role in CPPM, there is a need to 
refer patients to other HCPs for support (excerpt 2.4a–b).

Barriers to best-practice CPPM
All participants described barriers to best-practice CPPM in pharma-
cies: pharmacist-related and patient-related factors (Table 2). Being 
uninformed about the importance of CPPM for women with dia-
betes was a common barrier shared by pharmacists (excerpt 3.1a) 
and patients (excerpt 3.1b). Patient-related barriers mentioned 
included health literacy level regarding diabetes management (ex-
cerpt 3.2a) and fear (excerpt 3.3) preventing active CPPM engage-
ment. Patient adherence with diabetes management and difficulty 
coping with a chronic illness may also interfere with the execution 
of best-practice CPPM (excerpt 3.4). A few pharmacists mentioned 
that whilst CPPM resources exist for women, they are often over-
whelming, not digestible and difficult to navigate (excerpt 3.5).

Time

Barriers to pharmacist 
and pa�ent 

engagement in CPPM

Role of the Pharmacist 
in CPPM

- Verbal educa�on
- Educa�onal resource 

distribu�on
- Health promo�on
- Medica�on safety 

- Appropriate referrals

Strategies for facilita�ng 
pa�ent engagement in CPPM

Strategies for facilia�ng 
pharmacist engagement in 

CPPM

Abbrevia�ons
CPPM= Contracep�on and Pre-Pregnancy Management 

Cultural

Language

Health Literacy

Sensi�vity of subject ma�er

Gender

Fear

Lack of appropriate resources

Lack of knowledge

Lack of therapeu�c rela�onship

Privacy

Increased CPPM
educa�on opportuni�es

+ resources

Training incen�visa�on Improved efficacy of 
workplace communica�on 

about popula�on health 
ini�a�ves

Educa�onal resources 
in languages other 

than English

Centralised database for 
women with diabetes to 
distribute up-to-date and 
relevant informa�on and 

resources

Figure 1 A tangible and useful role for pharmacists in CPPM was recognised by both women and pharmacists who participated in this study. This figure depicts 
the key themes that emerged regarding their role, as well as the existing barriers for both women and pharmacists that may prevent this role being undertaken. 
Key strategies that emerged in the study have also been presented to illustrate ways to facilitate pharmacist engagement in a CPPM program.
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Pharmacist-related factors included difficulty initiating conversa-
tions about CPPM, which are considered sensitive topic areas by pa-
tients and pharmacists (excerpt 3.6a–d), due to community stigma, 
cultural and gender-based barriers. Some pharmacists mentioned 
that CPPM was challenging when there was a limited therapeutic 
relationship or long-standing rapport between patient and pharma-
cist (excerpt 3.7s). The lack of privacy in a pharmacy was another 
barrier to meaningful counselling about CPPM with clients was 
mentioned by most participants (excerpt 3.8). Additional barriers 
to conversation initiation included language barriers and time con-
straints (excerpt 3.9a–b). These barriers could not be overcome un-
less continuing workplace support was provided (excerpt 3.10a–b).

Features of an ideal contraception and 
pre-pregnancy program
Participants noted the importance of a well-planned program, 
involving consultation with HCPs to overcome potential barriers 
(Table 3, excerpt 4.1). Pharmacists and diabetes educators (of which 
some have pharmacy accreditation) were recognised by a few parti-
cipants as key professionals to involve (excerpt 4.2a–c).

The majority of participants spoke about effective awareness 
raising for the program (excerpt 4.3a–c), with the need for op-
portunistic awareness raising in places that women with diabetes 
of child-bearing age frequent (excerpt 4.3b–c). Some participants 
mentioned resources for patients should be distributed across mul-
tiple media, with an emphasis on online options (excerpt 4.4a–b). 
For program maintenance, participants noted the importance of a 
consistent approach and availability of service providers so women 
remain engaged (excerpt 4.5a–b). A  few pharmacists highlighted 
the importance of low-cost or free services (excerpt 4.6). Constant 
evaluation and subsequent alterations in the model to maximise its 
efficacy were recommended (excerpt 4.7).

Strengths of DCAPP
Two participants had heard of DCAPP; one worked in a pharmacy 
participating in the program. All participants were provided with 
DCAPP information during discussions for feedback. Strengths 
that participants noted were the demand for the model (excerpt 
5.1a–b) and the evidence-based resources it provides (excerpt 5.1c). 
Participants reacted positively to the implementation of various edu-
cational tools (excerpt 5.2a–b).

The DCAPP pamphlet and poster received varying responses. 
The text was thought to be informative, clear and logical. The in-
tegrated care model with referral pathways was also a strength (ex-
cerpt 5.3a), with most recognising the benefit of pharmacists as an 
accessible and early point of contact (excerpt 5.3b). All participants 
valued inclusion of further education for pharmacists, especially the 
opportunity for subsidised online education modules (excerpt 5.4). 
Most participants thought that DCAPP could be successfully applied 
elsewhere, especially considering the model already caters for a di-
verse population with resources for culturally and linguistically di-
verse (CALD) populations (excerpt 5.5a).

Strategies to improve DCAPP
Nearly all participants suggested strategies for HCPs to be more 
effectively informed and engaged in the program, including 
incentivisation of pharmacists’ interest and continued engagement 
(excerpt 6.1a–b). One participant suggested training modules to be 
incentivised by introducing an accreditation for the pharmacy as a 
CPPM support service, which they could advertise to differentiate 

themselves from other pharmacies (excerpt 6.1c). Nearly all partici-
pants suggested linking training modules to continuing professional 
development points, a compulsory part of pharmacy registration 
(excerpt 6.1d). To improve intra-workplace communication, partici-
pants suggested providing ‘cheat sheets’ to use at staff meetings or via 
email (excerpt 6.1e) and targeting workplace information dispersal 
to junior pharmacists who tend to work full-time, consistent hours 
(excerpt 6.1f). To increase reach, some pharmacists suggested the 
involvement of larger pharmacy-based organisations with popular 
media outlets such as the Pharmaceutical Board of Australia, the 
National Prescribing Service and the Purple Pen Podcast (excerpt 
6.1g–i).

Easily visible media prompts, such as posters and pamphlets in 
pharmacies, were thought to potentially assist the instigation of CPPM 
counselling (excerpt 6.2a). A few pharmacists also suggested addressing 
community and other HCPs’ understanding of a pharmacist’s role be-
yond medication dispensing (excerpt 6.2b). Training modules were 
suggested to include recordings of conversation initiation to engender 
a change in mindset in pharmacists about CPPM being too difficult 
a conversation to broach (excerpt 6.2c). Many pharmacists suggested 
addressing privacy barriers by utilising private counselling areas with 
organised consultations (excerpt 6.2d).

Some thought the poster and pamphlet used complicated lan-
guage and jargon, several mentioned they could be more graphic-
ally appealing and they needed reiteration of evidence of improved 
pregnancy outcomes with planning and supplementation (excerpt 
6.3a–c). A  few participants thought pamphlets were an ineffective 
educational tool. One pharmacist pointed out there may need to be 
targeted, Aboriginal and Torres Strait Islander specific educational 
tools (6.3d).

Many pharmacists discussed the potential for DCAPP to have 
increased training opportunities for pharmacists. Early teaching on 
CPPM was suggested to be included in university training (excerpt 
6.4a), and training provided by clinicians at conference seminars 
(excerpt 6.4b). A few participants mentioned encouragement of dia-
betes educator training for pharmacists, including enhanced mentor-
ship, would be beneficial (excerpt 6.4c).

Discussion

Figure 1 presents a summary of key findings. Both pharmacists and 
women with diabetes recognised an important but underutilised role 
for pharmacists in CPPM. Pharmacists felt they could expand their 
CPPM activities. Whilst patient and pharmacist perspectives over-
lapped, their unique ideas, especially about educational resources, 
highlight the importance of patient and provider consultation in 
guiding public health project implementation.

Pharmacists have more contact with women than any other 
HCP in pre-pregnancy and thereafter, exemplifying the potential for 
providing opportunistic health promotion.[15] There is limited com-
parative literature analysing the role of pharmacists in CPPM for 
women with diabetes. This study fills a gap in the existing literature 
about CPPM of diabetes through qualitatively investigating the best-
practice role of pharmacists, including enablers, barriers and benefits 
of pharmacist involvement, in an Australian context from pharma-
cist and patient perspectives.

Evidence suggests pharmacists are responsive and supportive of 
educational public health campaigns for women of child-bearing 
age. For example, an Australian study of a folic acid public health 
campaign detailed an increase in pharmacist knowledge and folic 
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acid sales.[16] Similar to DCAPP, educational materials for HCPs and 
the broader community were distributed by project staff; this was 
undertaken at least monthly over 2 years and may indicate a need 
for continuing development of media that can be implemented easily 
in DCAPP.

Pharmacists have detailed pharmacotherapy knowledge and an 
understanding of managing chronic diseases and communicating 
about them.[17] Their role is particularly recognised regarding medi-
cation safety,[18] which we found in this study. Medication counsel-
ling by pharmacists improves patient adherence to treatments, which 
is integral to pharmacotherapeutic management of diabetes and gly-
caemic control optimization,[19] a trend also found in other complex 
condition care including epilepsy management.[17]

Community pharmacist roles are underutilised as an effective 
means of health promotion,[15] due to pharmacist-, patient- and so-
cial determinant-related factors, many of which were identified in 
this study. Other studies found despite a recognised potential for 
pharmacists in CPPM, most female patients were not interested in 
receiving CPPM information.[20] This may be due to limited patient 
CPPM knowledge and confusion around the terms ‘preconception’ 
or ‘pre-pregnancy’ care.[20] There is potential for CPPM being em-
bedded in well-women’s primary and preventative or chronic disease 
care; many pregnancies are unplanned and those who have planned 
pregnancies may not see the need for HCP involvement.[21] Limited 
cultural considerations, including language-specific resources, are 
also recognised as barriers for engaging in pregnancy-related dia-
betes education and improving glycaemic control,[22] particularly 
relevant in DCAPPs multi-ethnic target population. SWS has a 
higher percentage of Aboriginal and Torres Strait Islander peoples 
than NSW and Indigenous women are more likely to have T2D 
in pregnancy than non-Indigenous mothers,[1] hence resources tai-
lored to this group are particularly important. Poor communica-
tion with HCPs and excessive emphasis on ‘all the bad things that 
could happen’ are also barriers to women’s CPPM involvement,[23] 
highlighting pharmacist CPPM training should emphasise the im-
portance of encouraging compassionate communication.

Pharmacists are apprehensive about approaching women re-
garding contraception and pregnancy and proactively giving health 
promotion advice; further training should focus on self-efficacy.[24] 
The DCAPP will soon include access to the Australian Cambridge 
Diabetes Education Program, an online diabetes competency-based 
training platform, for pharmacists working in SWS, which aims to 
empower pharmacists to more actively engage in diabetes CPPM 
management.[25, 26] A study of weight-based recommendations across 
Australian community pharmacies, including pre-pregnancy weight 
management, assessed pharmacists’ behaviours and knowledge using 
case vignettes.[27] This could be an effective way to thoroughly assess 
pharmacist CPPM knowledge and find deficits to include in further 
training. Despite time constraints and competing priorities, there is 
also support for health-promotion education within pharmacy uni-
versity courses.[28] Linking CPPM training to continuing professional 
development points emerged in this study as an incentive for training 
– a finding supported in other studies of health promotion education 
for pharmacists.[15]

Participation of pharmacists in multidisciplinary care models 
has seen improvements in the health of patients with diabetes.[29, 30] 
However, it is important that roles within multidisciplinary models 
are well understood, including communication of responsibilities, 
the scope of each other’s practice and patient’s perceptions of prac-
titioners scope and role.[24] With the increasing sharing of electronic 
patient medical records between HCPs, there is scope for more ef-
fective harnessing of technology to facilitate integrated approaches 

like DCAPP. This could include documentation of chronic diseases 
and pregnancy status, including plans or intention, with the poten-
tial to flag records for specific groups of patients to trigger pharma-
cists to provide opportunistic advice and check medication safety 
when a prescription is presented.[24, 28] This could assist pharmacists 
to instigate conversations, refer appropriately for further care and be 
more effectively involved in CPPM programmes.

Strengths and limitations
This study is unique as an investigation of the role of the pharma-
cist in diabetes CPPM, using multiple stages of data collection to 
strengthen the investigation and particularly in a population with 
substantial cultural and linguistic diversity, with previous work 
being largely monocultural.[3]

Pharmacists were recruited from a range of SWS and diverse 
communities. Women with T1D and T2D completed surveys, how-
ever they were from one hospital thus demographics may not be rep-
resentative of all SWS patients. Broad pharmacist perspectives were 
obtained with pharmacists from across Australia interviewed with 
and without DCAPP experience. Pharmacists were female and had 
been practicing for <15 years however, which is not representative 
of the Australian pharmacist workforce. Qualitative research is not 
primarily focused on generalisability – this study demonstrates in-
sight into our target population’s needs from multiple perspectives.

Conclusion

Women with T1D and T2D and pharmacists see an important role 
for pharmacists to be involved in CPPM as accessible community 
health providers imparting knowledge, distributing resources and 
referring to appropriate services. However, limitations to their role 
must be considered, and practical strategies to address barriers to 
their involvement in CPPM should be considered. Further CPPM 
training for pharmacists and involvement of pharmacists and 
women in designing program components and resources were seen 
as important for ongoing DCAPP implementation.

Supplementary Material

Supplementary data are available at Journal of Pharmaceutical 
Health Services Research online.
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