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Abstract

Background Diabetes in pregnancy is associated with short and long-term adverse health outcomes for mothers
and babies. The condition disproportionately impacts Pacific, Maaori, and Indian pregnancies. Those with diabetes are
offered intensive support during pregnancy, but in many centres, no additional support following birth beyond rou-
tine care. The aim of this study was to determine the postpartum needs for mothers and whaanau (family) impacted
by diabetes in pregnancy, to inform co-design of a new service to improve metabolic and developmental outcomes
for infants.

Methods Pregnancies complicated by diabetes were identified using a local diabetes registry. Mothers with a diag-
nosis of GDM or T2DM and gave birth between January 2022 -June 2022 were eligible for the study. A total of 19
parents (18 mothers, 1 father) were interviewed. Participants primarily identified as Maaori (6), Pacific (6), Indian

(3), Asian (2), and New Zealand European (2). Interviews took place between December 2022 and February 2023,
between 5-13 months post-pregnancy. Interviews facilitated by an externally contracted local Pacific mother,

with a professional background in social work were conducted using Koorero and Talanoa, Maaori and Pacific
methods of qualitative data collection, to capture the lived experiences of participants. A multidisciplinary group
reviewed and coded interview transcripts. Themes were presented back to participants and stakeholders for feedback
and refinement. Four over-arching themes were illustrated with exemplar quotes.

Results Four themes described the importance of 1) Finding a balance between what is “best practice”and what
is best for me, my baby and my whaanau, 2) The need for individualised and culturally appropriate care, 3) Central-
ity of whaanau and family to the pregnancy and postpartum journey, 4) The pervasive negative impact of diabetes
on taha hinegaro (well-being) beyond childbirth.

Conclusion People who are affected by diabetes in pregnancy have ongoing physical, psychological, and social
needs. A holistic, whaanau-centred approach is required to ensure optimal health and well-being outcomes of moth-
ers, infants and whaanau. The findings of this study will inform a new targeted model of care for infants and whaanau
affected by diabetes in pregnancy.
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Introduction

The first 1,000 days of a child’s life creates the foundation
for health and well-being [1]. Pregnancy complications
such as diabetes, preeclampsia, large-for gestational age
and preterm birth are associated with longer term health
conditions for both mothers and babies [2, 3]. Supporting
health and wellness for people with pregnancy complica-
tions, their children, and families over the first 1,000 days
could ameliorate the impact these conditions have [4—7].

Gestational Diabetes Mellitus (GDM) is the most com-
mon pregnancy complication [8]. With the growing
prevalence of pre-diabetes and Type 2 Diabetes Mellitus
(T2DM) in reproductive women [9], the risk of Diabe-
tes in Pregnancy (DiP) increases. This is observed within
our region (Counties Manukau, Auckland, Aotearoa New
Zealand), where rates of DiP have more than quadru-
pled from 3% of births in 2006 to 14% in 2022 [10]. The
burden of diabetes falls inequitably on Pacific, Indian,
and Maaori women (38%, 19% and 17% of our local DiP
consumers) [11], with these ethnicities also experiencing
worse health outcomes related to diabetes, both within
and outside of pregnancy [11-13].

Up to 50% of women with pregnancies complicated
by GDM, go on to develop T2DM [14]. Children born
to those with DiP have increased adiposity, and poorer
developmental outcomes during the first 1,000 days [15,
16]. Although the mechanism explaining these asso-
ciations is not well understood, there are differences
in postnatal environments that may contribute to these
differences, and importantly, might be amenable to
change [15]. Examples of these include shorter duration
of breast-feeding, activity, sleep practices, early comple-
mentary food introduction, diabetes management and
maternal health and well-being [15-17].

During pregnancy women with diabetes have intensive
follow-up and support. Post birth, despite the availability
of several community services supporting health behav-
iours, these services are fragmented from routine care,
relying on individuals pursuing support and / or health
care provider recognition of need and then referral. This
is an opportune time to support the development and
maintenance of healthy and preventative behaviours
amongst mothers with diabetes in pregnancy, which
would have a flow on effect to their babies and potential
future pregnancies [18]. To our knowledge, in Aotearoa
New Zealand, there are no tailored secondary care post-
natal services that provide wraparound support and con-
nection with primary care to people who have / have had
DiP. This gap in care is of concern, particularly given this
period of growth lays the foundations for optimal meta-
bolic health outcomes in children [2].

Approaching healthcare from the world view of the
priority population is important in reducing health
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inequities [19]. Understanding “Hauora”, the Maaori phi-
losophy of holistic health and well-being [20, 21], is key
when approaching healthcare from a Maaori view. Te
Whare Tapa Wha is a model developed to understand
Maaori approach to health and wellbeing [21]. Te Whare
Tapa Wha is represented by a whare (house) with four
dimensions of health depicted as the walls, that must be
in balance to achieve health and well-being. These four
dimensions include [21]: taha wairua (spiritual health),
taha hinengaro (mental health), taha tinana (physical
health) and taha whaanau (family health) [21]. Pacific
literature describes a similar holistic approach to health
and wellness, and uses models, such as Fonofale [22], to
illustrate these concepts.

We hypothesise that a culturally appropriate, wrapa-
round service to support those who have a pregnancy
complicated by diabetes, and their families / whaanau,
might improve longer term maternal and child health
outcomes. This service would align with the holistic
Maaori philosophy of health and well-being “Hauora”
to ensure equitable service access and outcomes are
achieved. Such a service would weave together commu-
nity, primary and secondary care services, to support
families across the first 1,000 days of their child’s devel-
opment. To prevent the perpetuation or broadening of
health inequity, any new service must be developed in
partnership with those who have experienced DiP and
acknowledge the contributing factors of social deter-
minants of health, environment, economics, genetics,
stigma, and bias [23, 24].

The aim of this study is to explore and summarise the
pregnancy and postpartum lived experiences of moth-
ers affected by diabetes in pregnancy. The findings will
inform and tailor a model of care which aims to improve
metabolic and developmental outcomes for children
born to mothers affected by Dil.

Methods

Ethics

This study was approved by the Auckland Health
Research Ethics Committee (AH24822).

Methodology

A qualitative exploratory research methodology [25] was
used to capture the lived experiences of mothers / par-
ents affected by DiP. A phenomenological approach [26]
was used to investigate the experiences of our partici-
pants and explore their thoughts and understandings of
key health indicators within the first 1,000 days.

Recruitment
Mothers who had given birth between January 2022 to
June 2022 were recruited using the Counties Manukau
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DiP registry. Our prioritised population was defined by
mothers who identified with ethnicities inequitably rep-
resented in diabetes in pregnancy prevalence and poor
health outcomes statistics (Maaori, Indian and Pacific
ethnicities). A purposive approach by reported ethnicity
was used to ensure equitable representation of prioritised
populations. Potential participants were contacted by
telephone, provided with information on the study and
asked if they would be interested in participating in an
interview. Mothers were informed at this time their part-
ners and other whaanau members were also invited to
be present and participate in the interview. If the mother
agreed to participate, signed informed consent was
obtained through a participant information sheet and
consent form; this was also completed by any partners
| other whaanau who agreed to participate in the study.
It is noted contacted participants identified as women /
mothers.

Inclusion / Exclusion criteria

Mothers who had experienced stillbirth or neonatal
death, those with Type 1 Diabetes Mellitus and mothers
living outside the Counties Manukau catchment at the
time of birth were not approached. Due to the nature of
the study design and limitation in interpreting services,
those who were not able to participate in an interview
conducted in English were excluded. No interpreters
were available for this study. While we understand it
has substantial limitations, we gathered data from Eng-
lish speaking patients as a starting point with awareness
that further research and improvement can involve non-
English speaking participants. Furthermore, as English
was the only common language of the research team and
it was determined interpretation of translated data from
potentially multiple languages could not be done so with
validity.

Data collection

A semi structured interview guide was developed by
a multidisciplinary research team consisting of a Pae-
diatric Dietician (Male / New Zealand European), Co-
design Advisor (Female / New Zealand European),
Public Health Physician (Female / Samoan), Obstetri-
cian (Female / New Zealand European), Pacific Health
Researcher and Academic (Female / Tongan) and
Maaori Health Representative (Female / Maaori). The
research team represents professional expertise in dia-
betes in pregnancy management, prediabetes research,
Pacific diabetes research, infant nutrition, qualita-
tive and quantitative diabetes / diabetes in pregnancy
research, co-design methodology, and personal lived
experience with family / whaanau diagnosed with dia-
betes in pregnancy. The interview guide was developed
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based on five areas of infant and maternal lifestyle that
are key drivers of early metabolic health and wellbeing.
These included breast / bottle feeding, complemen-
tary (solids) feeding, infant sleep habits, infant physi-
cal activity and screen time, and maternal wellbeing
questions.

Interviews took place between December 2022 and
February 2023, between 5-13 months post-pregnancy.
Koorero (Kaupapa Maaori [27]) and Talanoa (Pacific
groups [28]) methods of qualitative data collection were
applied in this study. Koorero draws on oral tradition and
cultural narratives to express experiences as Maaori [27].
Talanoa is underpinned by cultural values of respect,
kindness, being culturally versed, showing compassion
and reciprocity associated with Pacific ways of engage-
ment and dialogue. The use of Koorero and Talanoa was
conducted by a contracted interviewer, who was a local
Pacific mother with a professional background in social
work. A safe space was provided for mothers and their
whaanau to share their lived experiences and provide
valuable insights into the effectiveness of current health-
care services. The interviewer had no connection to the
DIP service or had any prior relationship with the study
participants.

Data analysis

All interviews were audio recorded and transcribed ver-
batim, with potentially identifying details redacted. They
were then presented to all members of the Study Work-
ing Group (JM], JBP, SS, LB, JF, CO, ET), who familiarised
themselves with the data through line-by-line reading.
An inductive approach was undertaken for the initial
codes identified by the Group. These were discussed in
hui (meeting) and matched to the five focus areas. This
hui was facilitated by the Co-Design Advisor (LB) and
contracted interviewer (invited to ensure participant
voice / intention was accurately interpreted from the
transcripts). Twenty-one codes were categorised by the
five areas of focus. If any codes were disputed among the
Study Working Group, coding was to be determined /
clarified by the Co-Design Advisor (LB); it is noted that
no disputes for coding occurred.

Every effort was made by the Study Working Group
to ensure that coding was reflective of participant data.
The multidisciplinary and multi-ethnic nature of the
Study Working Group was to ensure that data interpre-
tation and coding remained as unbiased as possible and
that participants’ views and intentions were accurately
captured.

The final overarching themes were determined by the
study leads (JM], JBP, CO), and approved by the study
governance group (see acknowledgements).
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Participant feed-back
Themes were presented back kanohi ki te kanohi (face
to face) to the original participants and their whaanau
in a group meeting at a local community facility. Partici-
pants and their whaanau were invited to reflect on the
coding and thematic analysis and provide feedback to
ensure themes accurately represented their lived experi-
ences. All original participants were invited, of which 11
attended with their children and wider whaanau mem-
bers (n=38). Poster sheets displaying summaries of
codes and initial themes for each of the five focus areas
were displayed. Participants were encouraged to com-
ment on or add to existing codes and themes. This fol-
low-up hui was also attended by members of the Study
Working Group and the contracted interviewer.

Four overarching themes were described (as above)
to summarise themes across all sections. These final

Mothers on the Counties Manukau
Diabetes in Pregnancy Registry who
gave birth January-June 2022
(n=406)

!

Purposeful sampling to achieve desired
sample sizes for each group (n = 58)

Agreed to participate
(n=18)

' d back
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themes are described in the results section with exem-
plar quotes drawn from across the interviews to illus-
trate each theme.

Results

Participants

Of the 40 women we successfully contacted, eighteen
consented to participate (n=18). The woman’s partners
and whaanau were also invited to participate in the
study at this time. One partner / father agree to attend
the interview (n=1) (see Fig. 1). The ethnicity of those
interviewed were Maaori (32%; n=6), Pacific (32%;
n=6), Indian (16%; n=23), Asian (10%; n=2 (1 mother,
1 partner/father), and Zealand European (10%; n=2).

Exclusions:
Couldn’t contact / no answer
(n=23)
Declined to partake
(n=2)
Asked for call back / didn’t answer call

(n=13)
Wrong number
(n=2)
Non-English speaker
(n=0)

Partners and Whaanau invited to attend

Y

Mothers interviewed
(n=18)
Partners and Whaanau interviewed
(n=1)

Fig. 1 Consort diagram — Participant recruitment

the interview
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Themes
A total of 21 sub-themes were identified from the five
areas of focus (early feeding environments, comple-
mentary feeding and first foods, infant activity levels
and screen time, sleep practices and diabetes in preg-
nancy experience).

These sub-themes were organised into four over-
arching themes, which are illustrated in Fig. 2, and
described below.
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1) Finding a balance between what is “best practice” and
what is best for me, my baby and my whaanau.

Participants were able to describe best practice advice
that had been provided by health professionals but voiced
a range of situations where this advice was difficult /
impractical to follow, or did not address their needs at the
time. In some cases, this was not due to a lack of infor-
mation or a lack of understanding, but due to individual
preference or situation conflicting with what was advised.

What is the postpartum experience of infant feeding, sleep and activity, and Maternal Diabetes, for those
whose pregnancies were complicated by diabetes?

Breast / bottle feeding

Complimentary feeding
and first foods

Infant activity levels and
screen time

Infant sleep

Having diabetes in
pregnancy

A balance between what is
“best practice” and what is
best for me, my baby and
my whaanau.

A preference for / intention to breast
feed

Breastfeeding can be challenging or
more difficult than expected

A well-fed baby is a happy and
healthy baby

A lack of knowledge or information
received around screen time
recommendations

Famllies have confidence in what is
best practise for co-sleeping
practices / place of sleep

Familes have less certainty on what
normal sleep patterns are

It was difficult to adopt all lifestyle
changes recommended during the
pregnancy

Fig. 2 Coding diagram — Thematic Analysis

Themes

Care needs to be
individualised and
culturally sensitive.

A need for more information and
support irrespective of past history

There are many sources of
information but not all are
appropriate or clear

Culturally appropriate information is
appreciated

Family and social-Media is a source
of information

Whaanau and family are
central to the pregnancy
and postpartum journey.

Children provide motivation for and
‘whaanau support positive changes in
lifestyle

Whaanau are an important source of
support and advice

Playgroups are not always

Sci i (s is i
by what older siblings are doing

The pervasive negative
impact of diabetes on
taha hinegaro (well-
being).

Negative emotions (shame and
Y iated with diffi

breastfeeding

Not following recommendations is
associated with stigma. Thereisa
concern of being judged to be a poor
[ irresponsible parent

Stigma and perception of judgement
that individual choices (diat,
exercise) causing diabetes and harm
to baby

Unclear of the effect after pregnancy

The mental impact is long lasting

Negative impact on mental health
and adds stress to the pregnancy
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For example, when asked if they were still affected by dia-
betes post-birth, one participant responded:

"T haven't, I haven’t been for a blood test or anything
but I really need to like my Doctors have sent me to,
trying to get me to the lab to get blood tests done”
(Maaori, PO1)

In many cases, individuals agreed with what was
advised, but due to their circumstances felt unable to
continue along a recommended path. The most obvi-
ous examples of this occurred when discussing breast-
feeding and use of formula. All parents interviewed had
breastfeeding as their preferred option for feeding their
children, “My first preference to give breastfeeding [a go]”
(Indian, P15), with many parents noting the benefits of
breastfeeding such as bonding, natural nutrients, cost
and ease of feeding.

“Like my milk is medicine for her so if she was to
get sick it will be easier for her to get better faster”
(Maaori, PO1)

However, often difficulties with establishing / maintain-
ing breastfeeding, or other complications resulted in the
introduction of either a bottle or infant formula, rather
than breastfeeding.

“So in the end I just said mate you know what, I'm
just going to bottle feed” (Maaori, P02)

“‘My milk supply wasn’t coming in strong, so my
daughter was losing weight and I was then encour-
aged from a GP that is, maybe I need to do a bit of
formula.” (Pacific, PO8)

“When I had her it was covid and I tested positive so
I had to stay away for 2 weeks so I kind of like faded
out of breastfeeding” (Maaori, PO1)

Other examples of where best practice were noted but
not followed included starting complementary feeding
and sleep practices.

“I kind of put my baby on solids before they said.
(Maaori / Pacific, P16)

“He sleeps in our room sometimes, and then we'll co-
sleep, or in the cot” (New Zealand European, POS5)

The results further demonstrate the decision to choose
alternatives to what was recommended could be asso-
ciated with a sense of shame, failure, or concern about
being perceived to be not doing the best for their child
or family.

“That’s why I didn’t tell anyone put my baby on
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pureed food.” (Maaori / Pacific, P16)

“It felt like I was letting my baby down because I
didn’t, because I couldn’t provide enough milk”
(Maaori, P02)

2) Care needs to be individualised and culturally sensi-
tive.

Participants valued care that was individualised to their
physical and cultural needs. Mothers felt frustrated when
health professionals made assumptions about needs, for
example, one mother described with her second child a
lack of support and assistance establishing breastfeeding
during her stay on the birthing unit.

“l basically had to teach myself [breastfeeding]
again” (Maaori / Pacific, P16).

Within the postpartum hospital admission, there was
a sense of being rushed through, leaving some mothers
feeling neglected or unimportant.

“Like you talk about the support I think at the hos-
pital that’s what they did, they gave me a little short
video. I just felt like it was kind of rushed.” (Maaori,
PI0)

The lack of perceived support in hospital was com-
pounded by observations that staff were busy, and
under pressure, with some mothers acknowledging the
COVID19 Pandemic may have influenced their care.
Regardless, mothers expressed not wanting to be a bur-
den with their needs.

“It was busy and covid and all that but maybe once
they came over and I felt like if I asked them again
theyd be like well we already taught you, learn. So I
just fed everything and cried in the room” (Maaori /
Pacific, P16).

Mothers reported COVID19 influenced the way care
was delivered antenatally, whereby most communication
was conducted remotely or via videoconferencing.

“The support that I got because it was covid, we
had to do zoom meetings and it was a zoom meet-
ing, talking about what gestational diabetes was...
I enjoyed the zoom meetings, she went through eve-
rything, all the zoom questions were answered.
(Maaori, P10).

In post-partum care, however, only one participants
cited COVID19 influencing post-partum care, due to
personal uncertainty around contraction of the viral ill-
ness and its potential on-going impact “because of the
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unknown” (Asian, GM13), leading to a self- imposed
avoidance of social events.

“Weve had to avoid you know social events so we
reduce the risk of covid” (Asian, P13)

Throughout all koorero / talanoa it was evident that
individuals valued care or information that considered
their cultural identity or heritage. This was particularly
evident when considering food and feeding. In those
interviewed, some felt they were given choices that were
appropriate for their cultural needs. For example, some
Pacific mothers reported complementary food advice
that incorporated culturally appropriate foods:

“Yes they do, they do, she did give me options. She
gave me the paper and she said when baby’s turning
9 months, you can give her your cultural foods.... She
suggests that I wait until he’s 9 months or 10 months,
he’s more ready to take the Tongan food” (Pacific,
P18),

“Yes, definitely gave me a lot of options... open my
eyes to different variety cause usually like we think
of our culture like we used to think of like [laughs]
karo, potato, and things like that...I wouldn’t have
fruit together with like Taro you know [laughs] for
baby we can” (Pacific, PO7).

In contrast, Maaori mothers did not receive advice on
feeding cultural foods,

“No, I didn’t hear anything about cultural foods’
(Maaori, P04), even though this was desired “.. If we
do struggle around what to feed our kids, we want to
look at what we can in a cultural aspect” (Maaori,
P10).

Some mothers received mainstream advice that
encouraged food choices that were unfamiliar to their
families usual eating habits, which made it difficult or
inappropriate to follow.

“We would have to buy extra foods than we nor-
mally would, wouldn’t be foods that we usually
would have” (Maaori / Pacific, P14).

While others utilised digital technology and social
media to source information when it was not readily
available from a healthcare professional, or where family
members were not directly accessible.

“Tik Tok is one of the best sources I can say from
my personal experiences like from pregnancy until
baby’s born til I started food.” (Indian, PO3)

“Yup social media as well, I had a look on Google to
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see some ideas for picky eaters” (Maaori, P10)

Several mothers concluded that advice around cultur-
ally relevant food suggestions or practices relevant to
them had been missing from their postpartum journey,
and is a key area that could be improved.

“I think the information that we found, especially if
it’s culturally for us Maaori or Pacific Islanders then
if we do struggle around what to feed our kids, we
want to look at what we can in a cultural aspect”
(Maaori, P10).

3) Whaanau and family are central to the pregnancy
and postpartum journey.

Participants described the importance of whaanau /
family support networks. Support was apparent in sev-
eral ways. Infant and early childhood care was often
shared amongst whaanay |/ family members, including
fathers, grandmothers, aunties, and siblings.

“You know I'm blessed to have my husband who you
know when he does see that I'm feeling that way he
steps up big time, or even my parents and my sis-
ters as well so I've got a really good support system.”
(Pacific, PO8).

Participants expressed frustration that involvement of
postpartum support services often was directed toward
the mother, and engagement with their spouse or other
important family members was limited.

“I would say not helpful, it would have been really
nice to sort of engage with my husband and the times
they would come to my home and engage with my
family, cause a lot of them would come to my home
and just to make them feel like you know they have
an important part in this as well you know so that
would have been good yeah that would have been
good.” (Pacific, P0O8).

“I think it would have been good to have my hus-
band there because it just kind of feels like you're in
blood sugar’s high on this day, or ‘you've had three
high sugars in one week” (New Zealand European,
P0S).

New parents looked to whaanau and family as first
sources of advice.

“So my mums been a big influence when I first...
cause I was 16 when I had my first baby so she
helped me. I don’t know she guided me in the begin-
ning so my mum and my grandmother” (Maaori,
P01)
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Family, particularly the presence of older children
also influence health related behaviours. Siblings
were important for stimulating activity and physical
play, “Oh interaction with her brother is right through-
out the whole day” (Pacific, PO8) and older siblings
also appeared to be a contributor to early exposure to
screens, “Screen time is when my daughter comes after
daycare then she’ll watch TV, then that’s the time that
he’ll watch” (Indian, P03). Considering the needs and
preferences of the whole family was also important in
starting first foods “Yeah [more culturally appropriate
information] that would have been helpful cause what
my families telling me is oh we don’t eat that kind of
stuff in this house” (Maaori / Pacific, P16).

4) The pervasive negative impact of diabetes on taha
hinegaro (well-being) beyond childbirth.

The diagnosis of diabetes during pregnancy was itself
a significant stress which persisted for months after the
baby’s birth, even when repeat testing had shown the
mother’s diabetes had resolved.

“It’s so heavy on my mind [laugh] because I feel
like it’s something I can manage, it’s just sometimes
I'm just like I just sort of chuck it out of my mind.
(Pacific, P08)

Women described personal guilt about the impact on
their child’s current and future health.

“I felt I let myself and the baby down. What did 1
do wrong?” (Maaori, P10).

There was also concern about the potential for diabe-
tes to reoccur and the impact that might have on their
health going forward.

“I think it'’s just scary now thinking that baby might
end up getting it or any of my children and not
only that, like, them losing me suddenly kind of
thing due to diabetes.” (Pacific, P07)

Mothers shared the stigma associated with DiP and
how it hindered their ability to talk about the care they
needed.

“Itd find that the people I talked to just assume it’s
because I was eating real crap food beforehand,
and it’s like this big stigma about the fact that,
yea, like I would say ‘yea I had gestational diabe-
tes’ and people were like oh well I eat healthy, so
that's why I couldn’t have it’ and it’s more like, it's
real hard to kinda, and if you try to correct they
don’t really want to listen. They just assume that
it’s because of how you're eating” (New Zealand
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European, POS).

Husbands or spousal partners were identified as par-
ticularly important for supporting pregnant mothers
throughout pregnancy and beyond.

“I'm happy cause my husband was very supportive,
he’s kept telling me it wasn’t my fault and that we're
in this together and most of the time he’s telling me
not to hide my feelings cause I, cause I have depres-
sion on my older one and I mostly hide my emo-
tional” (Pacific, P18).

“No no, no it’s just my husband was there only to put
me you know in stress free moment” (Indian, PO3)

While mothers stressed the impact diabetes in preg-
nancy had on their taha hingaero, those who had had a
continuous relationship with their midwife or a postpar-
tum health provider voice positive affirmation of their
services during pregnancy and after childbirth,

“Yup, we had a diabetes midwife, and we could call
her if we needed her. I think there was a number
you could call any time you were concerned about
anything that was after-hours too which was really
good.” (New Zealand European, POS5).

Discussion

Children born to pregnancies complicated by diabetes
have an increased risk of non-communicable disease.
Establishing a healthy lifestyle from infancy may ame-
liorate some of this risk, but there is currently no coor-
dinated means of supporting health behaviours in the
community. We have thematically analysed the post-
partum experience for those with a pregnancy impacted
by diabetes, to inform the design of a new postpartum
support service. Our findings illustrated in Fig. 2 dem-
onstrate a need for individualised care that is culturally
sensitive, whaanau inclusive, and sensitive to the nega-
tive impact that diabetes has on four pillars of health as
described by Te Whare Tapa Wha, particularly that of
taha hinegaro (well-being) [21].

Our first theme described how participants were aware
that they “should” provide care for their baby in certain
ways, for example the benefits of breastfeeding, safe sleep
practices, and when to start first foods. However, there
were often barriers to following through, for example,
mastitis, suboptimal infant weight gain, or a perception
that an alternative way would be better for their fam-
ily. Choice or inability to follow recommended practice
was often experienced as shameful or distressing [24,
29]. Best Practice guidelines and preventative strategies
should be designed with end-users (patients and families)
in mind, but unfortunately these do not always consider
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individual whaanau circumstances, or preferences for
care [30, 31]. Indigenous world views are holistic and
include whakapapa (genealogy) impacted by lived-
experiences, history, and changing environments [30].
While it is reassuring that important public health mes-
sages (breast-feeding, safe sleep, complementary foods)
are acknowledged and understood, our findings suggest
a need for practice / advice to account for, and adapt to
parent / whaanau needs, or establish more effective ways
of supporting parents and whaanau to overcome bar-
riers to care. It is important to continue the promotion
of these messages, but need to be conscious of potential
harm (shame, alienation) that may come from focus-
ing on promotion of these messages without genuinely
supporting families to achieve them. This is particularly
important as women are likely to be experiencing feelings
of shame and failure relating to their diagnosis of diabe-
tes, as described in our fourth theme. Providing ongoing
care and the safest alternatives for those who are unable
to meet medical best practise is important, in addition to
maintaining advice and education about best practice.

While the COVID19 pandemic did influence antenatal
care (as described in theme two), most participants did
not cite the pandemic influencing post-partum care. The
acceptance of tele-health as a method of communication
during the antenatal period was perceived positively by
participants, which is consistent with international litera-
ture [32]. However, many participants describe a lack of
individualised support in their postpartum journey, with
support being fragmented, insufficient, or ill-aligned with
their cultural needs. Recent studies within our region
demonstrate the success and value of continuity of care
models for diabetes pregnancy care [33]. One potential
solution is to extend continuity care models from preg-
nancy through the puerperium into the two years of
postnatal life. While continued midwifery input would
not be feasible beyond 6 weeks (due to widespread work-
force shortages), other appropriately trained non-clinical
health workers could fill this role.

Using non-clinical staff and digital technology, such as
apps and social media, to promote health behaviours has
been successful locally in pregnancy care. For instance,
a dietary intervention delivered by a community health
worker (a non-clinical worker of Pacific or Maori eth-
nic background, experienced in engaging hard-to-reach
women in maternity care) with a Certificate of Pacific
Nutrition, compared to the routine dietary advice had a
significant reduction in total gestational weight gain of
women affected by GDM living within Counties Manu-
kau [34]. The difference was attributed to the community
health workers’ ability to meet women at their desired
location and provide a culturally tailored interven-
tion. Similarly, the success of a co-designed ‘Good Start’
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programme was attributed to its cultural tailoring, with
the participation of Multicultural Health Workers who
had lived experience and inherent cultural knowledge,
specifically those identifying as Maori or Pacific living in
Australia [35]. Digital technology and social media can
assist with individualisation and meet mothers’ infor-
mation needs on demand. However, similar to what was
found in other studies [36], our study confirmed that
social media is better received as a supplement to care,
not as a replacement for personalised care.

The approach and delivery of health care matters. Col-
laborative, holistic care is essential when providing to
those with stigmatised conditions such as diabetes and
body size [37, 38]. Our participants identified a deficit of
information and support that considered their culture /
heritage; this was most noticeable in starting first foods
(theme 2). Culturally tailoring health care ensures prac-
tice is culturally safe and competent for the health pro-
fessional, and leads to improved engagement and health
related outcomes for consumers [39, 40]. Western health
systems often focus on deficit-based approaches, for
example: you have diabetes and therefore need nutrition
and physical activity advice [30], in contrast to other cul-
tural views such as Maaori, which encompasses pride in
heritage, understanding kai / food and its connection to
wider values and meanings [30]. Fear of judgement and
shame may deter whaanau from reaching out for the
care, support and information they need during preg-
nancy [24, 41] and postpartum [42, 43]. Therefore, cul-
turally relevant communication strategies are important
in engaging and supporting sustained behavioural change
across generations [44].

The importance of whaanau / family to our partici-
pants (as described in theme three) reiterates that health
care must be inclusive of a mother’s social supports.
Whaanau | family-centred care is proficient in achiev-
ing favourable health outcomes, across both primary and
secondary services [45]. Family-centred interventions
improve wellbeing outcomes for indigenous children
with some literature reviewed finding improved birth
weights [46]reduced weight gain of children with BMI’s
in the obese range [47] and improved immunisation and
screening rates [48, 49]. Holistic care, which includes
social supports (Whaanau / family), are essential to the
effective management of DiP and can have a long-lasting
positive influence on infants and whaanau health and
wellbeing [50].

Study strengths and limitations

Equitable distribution of interviewee’s was one strength
of this study. We interviewed equal numbers of Maaori
and Pacific participants, who make up the majority of
our population with diabetes, and experience a greater
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burden of adverse health outcomes due to diabetes
in pregnancy. Furthermore, the team conducting the
analysis were diverse in both ethnicity with representa-
tion across these ethnic groups, and multidisciplinary,
including consumer and health care provider perspec-
tives. Another strength lay in our approach, where we
were able to re-present our initial codes and subthemes
to participants, to receive feedback and ensure correct
interpretation of their interviews before progressing the
analysis. However, we acknowledge our results are reflec-
tive of the population we service in Counties Manukau,
Aotearoa New Zealand; due to differences in communi-
ties and cultural needs may be less relevant to inform-
ing care in communities where there are lower number
of Pacific, Maaori or Indian women, or where organ-
ised long-term post pregnancy support is in place. We
also acknowledge the potential risk associated in our
methodology; whereby potential participants were to be
excluded if they were unable to conduct the interview in
English. While these criteria did not impact any partici-
pant involvement, some participants may have been lim-
ited in their responses by their English vocabulary. Future
studies into lived experience should look into the use of
interpreting services and coding strategies to support
interviews in the participants preferred language.

Implications for practice

As Maaori, Pacific and Indian ethnicities make up the
majority of women with diabetes in pregnancy in Coun-
ties Manukau, understanding what culturally safe, com-
petent, and relevant care is, along with its delivery to
these groups, is a priority to any new service.

The findings from this study were presented to the Chil-
dren Affected by Diabetes in Pregnancy Model of Care
Project Steering Group (see acknowledgements). This
multi-disciplinary and multi-ethnic governance commit-
tee endorsed a continuity model of care design pitched by
the Study Working Group. This model of care provides
connection and navigation for both the mother, and fam-
ily / whaanau to establish enablers, support overcoming
barriers and support health promoting behaviours. The
model of care would begin in pregnancy for women with
a diagnosis of GDM or T2DM, and continue through the
first 1-2 years of the infant’s life [51]. Connection would
be offered on scheduled and as needed basis, aiming to
meet women and whaanau where they are, with regards
to their priorities and health journey. Support will be
individualised to the whanau / family’s needs, medicated
through either social media, phone / text, online or visits
to the family home or in community clinics to promote
family involvement. We suggest community-based health
care worker/s, who are knowledgeable / experienced in,
or who has a culturally similar background to users of our
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diabetes in pregnancy service, to optimise cultural safety
and relevance. The healthcare worker/s are provided with
education and training to promote what is “best practice”
but are also provided with education and links to existing
community, primary and secondary care services relevant
areas of child and maternal health. The community-based
health care worker therefore provides some individual-
ised support and education but also supports the family
to navigate existing health care supports within our com-
munity. We propose to pilot this service with a continu-
ous evaluation programme in place, to allow adaptation
and development of the service in response to feedback
and needs. Assessing the impact on maternal wellbeing
will be a central part of this evaluation.

Conclusion

People who are affected by diabetes in pregnancy have
ongoing physical, psychological and social needs. To our
knowledge, this is the first study of the experiences of
establishing infant feeding, complementary feeding (sol-
ids), sleep, physical activity, and screen time, amongst
those who have had pregnancies complicated by diabetes,
for the purpose of developing a new model of care. The
findings of our analysis emphasis a need for a holistic,
whaanau-centred approach to ensure optimal health and
well-being outcomes for mothers, infants and whaanau.
The findings of this study will inform a new targeted
model of care to be piloted in 2024, for mothers, infants
and whaanau affected by diabetes in pregnancy.
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