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ARTICLE INFO ABSTRACT

Keywords: Objectives: When a child dies during the perinatal period, grandparents lack the resources to navigate their loss.
Grandparent We applied principles of co-creation and consumer-informed design to seek grandparents’ expertise in deter-
Perinatal loss mining (1) whether an internet-based resource would be suitable/beneficial for grandparents, (2) if so, what
gzi:::g:;m design features and content should be included and, (3) any barriers to utilising an internet-based resource.

Co-design Method: In Stage One, 152 grandparents responded to a survey regarding health and eHealth literacy and website

design and content. In Stage Two, a draft website was developed, with 21 grandparents providing feedback about
the website’s design, content and navigability.

Results: Health and eHealth literacy measures indicated that >60% of participants had adequate literacy, and
over 70% considered an internet-based resource useful. Grandparents provided design and content preferences,
valuing diversity and peer support, and offered recommendations to optimise the website. Directing grandpar-
ents to public internet facilities would reduce barriers to access.

Conclusion: A website is a suitable resource for grandparents seeking information and support following the loss
of a grandchild in the perinatal period.

Innovation: Grandparents see benefits in internet-based resources and can contribute to co-design. Further work

could explore cultural differences.

1. Introduction

Grandparents report the loss of a grandchild during the perinatal
period as a distressing experience that can disrupt family systems and
lead to longer-term adverse health and family outcomes [1-4]. Grand-
parents in previous research [1-4] described the impacts of perinatal loss
encompassing their whole family, disrupting relationships and requiring
the reorganisation of family communication, norms and practices. Pre-
vious research has also shown that there is a lack of knowledge about
perinatal loss among grandparents, as well as a lack of grandparent-
specific supports, and that these factors make it particularly difficult
for grandparents to cope with the loss of their grandchild [1-6].
Furthermore, the disenfranchisement of their grief as grandparents due
to ongoing relative silence around perinatal loss made sharing their
experiences with others challenging [1-3,7].

The impacts of perinatal loss upon parents include depression, anx-
iety, post-traumatic stress disorder (PTSD), sleep disturbances, compli-
cated or prolonged grief disorders and chronic illnesses (e.g., diabetes,
hypertension, cancer) [1-3,7,30]. Grandparents in previous research [1-

4] identified similar impacts, including anxiety, sleep disturbances,
prolonged grief, and exacerbation of chronic illnesses such as hyper-
tension. In some instances, participants also attributed the development
of illnesses such as Alzheimer’s Disease and Multiple Sclerosis to the
long-term stress on their families [4]. The need for relevant, tailored
information and supports has been repeatedly expressed by grand-
mothers and grandfathers following perinatal loss [1-4]. As such, this
research aimed to explore the utility of an internet resource for grand-
parents who have experienced the perinatal loss of a grandchild.

In the current study, perinatal loss includes miscarriage, ectopic
pregnancy, termination of pregnancy, stillbirth, and neonatal death
because research suggests grandparents are affected by all these forms of
loss [3,4,6]. Past research [1-4] has identified that when experiencing
perinatal loss, grandparents typically sought information about how to
support their child/ren first, followed by supports for themselves.
However, most reported finding no grandparent-specific information
resources [1-4]. Additionally, even when resources were available for
grandparents, they were often hard-copy resources given to parents to
give to grandparents and thus were not accessible directly to
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grandparents [2,4]. In terms of internet resources, grandparents in
previous research have indicated that very little exists, particularly in
terms of information about their grief and loss as grandparents following
perinatal loss [1-4]; the same is true of support groups. This lack of in-
formation and available support highlights a large gap in knowledge (e.
g., evidence-based supports) and practice.

In terms of support for grandparents, previous research indicates that
many grandparents desire peer support [2-4]; however, developing such
supports requires funding, suitably qualified person/s to facilitate in-
teractions, co-ordination with relevant support organisations, and
considerable time. Given that many grandparents seek information on-
line and to serve urban and rural grandparents, a dedicated online
resource offers a potential way to provide desired information and
support. There are few examples to draw upon to determine whether an
online resource is suitable for grandparents. However, Wilson and col-
leagues [8], in a scoping review of 14 studies, found that e-health could
be an effective method by which to deliver timely care to older persons.
They recommended engaging the end users in resource design and de-
livery, enhancing user self-efficacy and ensuring user privacy [8]. While
Wilson et al. [8] specifically reviewed the delivery of healthcare pro-
grams, their findings suggest that an internet-based resource for infor-
mation and support may be valuable for grandparents.

In terms of creating an appropriate internet-based resource, more
research is needed to guide development, with the methodology used in
previous research on website creation varying significantly [9-12].
Therefore, the evidence base for any particular methodology is limited
[13,14]. However, previous research points to some key principles. In
particular, co-creation has been utilised in health service design and is
an increasingly accepted approach to aligning research with service
development. As such, increasing attention is being given to the six-
stage Experience Based Co-Design (EBCD) methodology, utilised in
diverse settings and services, predominantly service improvement [15].
EBCD is an appealing method for translating research to practice and
focuses on collaboration, user-centred design and narrative-based ap-
proaches to change [10,11,13-18].

Co-creation approaches move service design away from expert-led
design to enable users to be equal contributors [18] and are key to
effective change in service provision [10,14,16,19,20]. However, co-
creation is not without challenges, including costs, time commitment,
complicated processes, logistical barriers to reaching participants,
participant retention, and power imbalances resulting in program
implementation difficulties [11,14,16,17]. However, Green and col-
leagues [14] highlight two key phases where user participation is
essential; (i) the experience-gathering phase, involving gathering po-
tential end users’ experiences, and (ii) the co-design phase, involving the
design and review of a resource in partnership with end users. Consumer
involvement in these steps is considered significant in developing a
credible and worthwhile program or resource. Additionally, Greenhalgh
and colleagues [21] identify three key features that address local
adaptation and reflexivity — (i) the framing of research as a creative
enterprise oriented to design, (ii) with human experience at its core, and
(iii) an emphasis on process, particularly power-sharing measures. These
key features ensure that the research purpose is explicit and directed to
design, that lived experience informs the design and that stakeholder
power imbalances are minimised.

Health literacy, a person’s ability to make decisions and take action
to manage their healthcare in a way that is appropriate to the individual
[22,23], is a further important consideration when developing an
accessible and effective resource. In Australia, approximately 40% of the
population are thought to have a health literacy level too low to
adequately interpret and apply health information [22]. More than
general literacy skills, adequate health literacy is essential to finding and
accessing health care, communicating needs and making decisions for
enhanced wellbeing. Furthermore, using information technology for
health and wellbeing requires e-health literacy, where to make use of an
internet-based resource, an individual must be able to read, use an
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internet-accessible device, know how to search for information, under-
stand and interpret what is read, and put this information into context
for their specific situation [24]. Also, to engage in internet support, an
individual needs to understand how to create and respond to posts in a
group forum or connect to a communication platform that utilises video
or audio technology. For our study, health literacy and e-health literacy
measures will guide understanding of whether an online resource is
suitable for grandparents whose families have experienced perinatal
loss.

Given the limited existing research on support needs and lack of
available resources for grandparents following perinatal loss, we applied
principles of co-creation and consumer-informed design, to seek
grandparents’ views and expertise in determining the usefulness of an
internet-based resource for bereaved grandparents. Specifically, we
aimed to determine (1) whether an internet-based resource would be
suitable and beneficial for grandparents, (2) if so, what design features
and content should be included and, (3) what barriers to utilising an
internet-based resource might exist.

2. Methods and materials

The [removed for blind review] approved this study. We developed
an online resource - a perinatal loss website for grandparents - in two
stages: Stage One involved determining the suitability and features of an
online resource, and Stage Two sought feedback on the proposed design
derived from Stage One.

2.1. Participants

2.1.1. Stage one

One hundred and fifty-two Australian grandparents (146 females, 6
males) participated in Stage One; females were aged 41-82 years (M =
59.91, SD =7.53), while males were aged 60-72 years (M = 64.60, SD =
3.98). Most participants (62%) described themselves as Australian/
Oceanic. The remaining participants were from British and European
backgrounds (22%), with a small number from the rest of the world
(16%). Most grandparents (71%) had completed at least Year 12
education.

Participants had experienced a total of 296 perinatal deaths of their
grandchildren, with some grandparents experiencing multiple forms of
loss; individually grandparents had experienced the perinatal death of
1-12 grandchildren (M = 2). Perinatal loss types experienced included
ectopic pregnancy (n = 4 grandparents), miscarriage (n = 60 grand-
parents), termination for medical reasons (n = 20 grandparents), still-
birth (n = 68 grandparents); loss type was unknown for two children.
Seventy-six participants provided an email address for Stage Two of the
research, the follow- up survey.

2.1.2. Stage two

Thirty grandparents (29 females, 1 male) commenced Stage Two, but
nine ceased responding after the tenth question; the reasons for
discontinuation are unknown. No significant differences were found
between completers and non-completers for demographics or number of
perinatal losses. The non-completers were excluded from the analysis of
website feedback.

Female participants were aged 42-78 years (M = 58.92, SD = 9.25),
while the male participant did not provide an age. Most participants
(86%) described themselves as Australian/Oceanic; the remainder
indicated British ethnicity (14%). Most participants (86%) had at least
Year 12 education. Participants experienced the perinatal loss of one to
six grandchildren (M = 1.8). Two participants commented in their re-
sponses that they had difficulty accessing the website; it is unknown if
this difficulty was device- or link-related.
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2.2. Measures

2.2.1. Stage one

A 70-item study-specific survey was hosted online via Qualtrics.
Topics included demographics, health literacy, perceived usefulness of a
website for grandparents following perinatal loss, preferred website
design features, and perceived barriers to using such a website.

We developed the survey questions guided by the findings of past
work [1-4] and literature concerning health and e-health literacy, co-
design and person-centred design principles [23,25,26]. We included
the eight-item eHEALS measure and three health literacy screening
questions identified as effective in identifying inadequate health literacy
[24,27]. Ttem response options included multiple choice and short
response, with opportunities to provide additional information if
desired. We also asked participants if they wished to be involved in
reviewing and providing feedback for a draft of the proposed website
(Stage Two). The survey can be found in Appendix A.

2.2.2. Stage two

The follow-up survey comprised 24 questions, including de-
mographics and feedback regarding website design, images, content and
navigability. Participants could choose not to answer any question/s in
both stages. The survey can be found in Appendix B.

2.3. Procedure

2.3.1. Stage one

We utilised multiple methods to recruit grandparents. Perinatal loss
support organisations in Australia promoted the research via social
media and newsletter posts, which included a link to the survey.
Grandparents who had participated in our previous qualitative research
and indicated a desire to be contacted about participating in future
related research were also emailed about the survey. Passive snowball
sampling through sharing of the survey link was also used. Grandparents
without internet access were advised in study information to email the
researchers if they required alternate means to access the survey. These
recruitment methods were chosen to distribute the survey to as many
grandparents as possible. Due to the broad geographic distribution of the
Australian population, and the lack of grandparent supports available,
our previous work identified that perinatal loss support organisations
were the most effective method of reaching grandparents who had
experienced the perinatal loss of a grandchild [1-4]. Upon accessing the
survey link, potential participants viewed information describing the
study and consent questions as part of the survey preamble. Only people
who consented could proceed to the survey questions; those who did not
consent were directed to an exit page. Participants progressed through
the Stage One survey, and if they wished to be involved in reviewing and
providing feedback for a draft of the proposed website (Stage Two), they
provided an email address (stored securely and separately from their
data) to enable future contact. Participants were provided with a list of
support organisations at the commencement and completion of the
survey.

2.3.2. Stage two

We attempted to accommodate all participants’ preferences in the
draft website. Where there were differences in design preferences and, in
some cases, opposite preferences (e.g., “no pink or blue” and “pinks and
blues™), we chose the design feature identified by more participants.
Where possible, we discreetly incorporated the opposite preference on
the website. In addition, we made some adjustments to colour schemes
to enhance readability. In terms of imagery, we excluded any images
that participants expressed they did not want included (e.g., images of
deceased babies). Furthermore, grandparents requested representation
of cultural and family diversity and images of “real” grandparents. At
this stage of development, photographs could only be sourced from
stock sites and therefore we were reliant on finding suitable images of
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adequate clarity. We also attempted to address any life stage barriers to
access (i.e., using larger font sizes, offering information in multiple
formats). Finally, we were responsive to the topics grandparents wished
to see covered on the website. Examples of topics requested include
guidance about how to support their child, how to support their wider
family, differences in grieving styles, memory-making activities, where
to find support for themselves, links to pregnancy loss support organi-
sations, and connection to other grandparents who had experienced the
perinatal loss of a grandchild. Additionally, they requested information
about what to expect in the future and information regarding subsequent
pregnancies.

Following the development of the draft website, we sent participants
who had provided an email address at Stage One a link to the website
and Stage Two survey. Participants were invited to review the draft
website and respond via the survey with their opinions and suggestions
about the website’s design, images, content and navigability. Partici-
pants were able to make suggestions for improvements via open
response questions, and three participants also left feedback directly on
the website. It is unknown whether these participants also completed the
survey; however, their feedback was noted in revising the website.
While no explicit suggestions were made to improve navigation, we
reflected on feedback and made headings and pathways as clear as
possible until further information is available upon activation of the site.

2.4. Data analysis

Data were analysed using Stata version 15.0. We calculated
descriptive statistics for participants’ demographic characteristics,
health literacy, perceived usefulness of a website for grandparents
following perinatal loss, preferred website design features, and
perceived barriers to using such a website. We also conducted content
analysis of short-answer responses to identify common preferences to
inform design decisions.

3. Results
3.1. Stage one

Most grandparents did not receive the information (82%) or support
(93%) they desired after their loss. Most grandparents (78%) agreed or
somewhat agreed that they can typically find health resources they want
online, indicating that this cohort uses the internet. While 64% sought
general health information through their General Practitioner, 71%
indicated that they might, probably or definitely would seek health-
related information online. Indeed, 60% of grandparents reported
searching online for information following their child’s loss. Grand-
parents saw value in a dedicated website; 76% indicated that a website
with information about perinatal loss would be extremely or very useful
to them, and 70% indicated that a website with information about
support resources would be extremely or very helpful to them.

Results of the e-health literacy questions indicated that participants
could use internet-based resources, with 78% of grandparents strongly
or somewhat agreeing that they knew how to find helpful resources on
the internet. Grandparents provided information regarding their pref-
erences for the website design and content (Table 1). We incorporated
these preferences and responses to the remaining questions about
website design and content into the draft website.

3.2. Stage two

Most participants indicated that the website was definitely or
possibly useful (95%), helpful (90%), easy to navigate (86%) and find
key topics (81%), and that the information was easy to understand
(86%) and relevant to their needs (86%; See Table 2).

Short-answer responses were largely favourable; however, partici-
pants recommended some revisions. For example, participants
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Table 1
Summary of responses to eHealth literacy questions.
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Table 2
Summary of responses accessibility and usefulness of the website draft.

Question Likert Response Anchors Question Likert Response Anchors
N =152 1 (%) 2 (%) 3 (%) 4 (%) 5 (%) N=21 1 (%) 2 (%) 3 (%) 4 (%) 5 (%)
1 know how to find helpful 94 24 3 (1.9 13 1 (0.6) Do you think this website would be 17 3 1 0 (0) 0 (0)
health resources on the (61.8) (15.8) (8.6) a useful resource following a (80.9) (14.2) 4.7)
internet. child’s pregnancy loss?
I know how to use the internet 66 46 4 (2.6) 13 2(1.3) How helpful do you think this 16 3 2 0 (0) 0 (0)
to answer my health (43.4) (30.2) (8.6) website would be? (76) (14.2) (9.5)
questions. Was the site easy to navigate? 15 3 0(0) 1 2
I know what health resources 48 62 20 3(2) 2(1.3) (71.4) (14.2) 4.7) (9.5)
are available on the internet. ~ (31.5) (40.7) (13.1) How easily could you find the 15 10 0(0) 1 2
I know where to find helpful 55 58 11 5(3.3) 22 topics you were searching for? (71.4) (47.6) 4.7) (9.5)
resources on the internet. (36.1) (38.1) (7.2) (14.5) How easy to understand was the 16 209.5) 0@ 1 2
I know how to use health 56 58 15 3(2) 3(2) information provided? (76.2) 4.7) 9.5)
information I find on the (36.8) (38.2) (9.9) How relevant is the information 16 2095 2 0(0) 1
internet to help me. provided? (76.2) (9.5) 4.7)
I have the skills I need to 52 49 17 7 (4.6) 4 (2.6)
evaluate the health (34.2) (32.2) (11.2)
information I find on the
internet. Further information that may be useful
I can tell high quality fromlow 54 43 23 9(5.9) 5(3.3) Stage One — summary of losses
quality health resources on (35.5) (28.3) (15.1)
the internet. Type of loss Miscarriage Stillbirth TFMR Ectopic Unknown
1 feel confident in using 33 44 37 13 8(5.2) pregnancy
information from the (21.7) (29) (24.3) (8.6) No. of G/ 60 68 20 4 2
internet to make health children Min no. Max no. Total Average
decisions. lost. N = losses losses known no. losses
Is the Internet somewhere you 35 38 35 19 5(3.2) 148 losses
typically look for health (23) (25) 23) (12.5) 1 12 296 2
information?
Would an Internet website 76 33 16 6(3.9 2(1.3) Likert response anchors are presented from most affirming (1) to least affirming
providing information for (50) (21.7) (10.5) (5).
grandparents about TFMR = termination for medical reasons; G/children = grandchildren.
pregnancy loss be useful to Stage 1: 71% had education level of year 12 or higher.
you? . Stage 2: 86% had education level of year 12 or higher.
Would an Internet website 73 34 18 7(46) 1(0.6)
providing information about (48) (22.4) (11.8)

support resources for
grandparents after the loss of
a grandchild/grandchildren
be useful to you?

Likert response anchors are presented from most affirming (1) to least affirming

(5).

suggested that the images of grandparents should show diversity in age
and relationships status (i.e., represent younger and older ages, and
single and partnered people). For example:

The pictures, I'm a younger grandmother & would love pictures that
represent all varying types of grandparents. The pictures represent a
very stereotypical grandparent. Would help to feel more invited to
the forum.

Nineteen grandparents were satisfied with the design theme used.
One grandparent disliked the background image, assumed to be the
front-page image, and one grandparent disliked like the ‘colour’,
assumed to be the main theme colours of navy blue and yellow. Nine
grandparents specifically stated that the website was easy to navigate.
One grandparent advised:

The only thing that I didn’t like was the ‘About’ link. I think it is too
heavily worded for a person new to the experience, and this being
one of the first things they will see/read.

One grandparent was uncomfortable using the word ‘Death’ in the
website title. While no other grandparents commented either favourably
or unfavourably on the title, as including the word ‘Death’ in the title
was potentially distressing, it was removed and replaced with the word
‘Loss’. Further recommendations were that any research papers included
in the website be summarised/annotated to make current research more
accessible for those unfamiliar with academic writing and regularly
refreshing the content.

Grandparents suggested adding further topics, such as information
about arranging funerals:

The website doesn’t include a link to (general) information around
autopsies and funerals for babies. This was something I had to do for
my grieving daughter and her partner and I didn’t know where to
start. I had to ring around which was distressing.

Other suggestions included how to support other grandchildren, the
deceased baby’s aunts and uncles, and family members when a family
experiences multiple losses. Podcasts and videos on website topics were
also of interest. All grandparents were otherwise satisfied with the
included topics. However, one grandparent asked whether termination
of pregnancy more generally could be included.

All grandparents commented favourably on the need for a website
and were very keen to see the ‘Chat Forum’ option enabled. Others
commented that a website would provide recognition and a voice for
grandparents experiencing perinatal loss.

4. Discussion and conclusion
4.1. Discussion

Our study involved employing co-creation principles to develop a
website for grandparents who had experienced the perinatal loss of a
grandchild/ren. We aimed to determine (1) whether an internet-based
resource would be suitable and beneficial, (2) if so, what design fea-
tures and content should be included, and (3) what barriers to utilising
an internet-based resource might exist.

Our findings indicate that a website would be beneficial, with most
grandparents surveyed indicating that a website with tailored resources
and support would address their desire for information and provide a
way to connect with other bereaved grandparents. Our results also
indicated that health and e-health literacy were sufficient for most
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participants to access and navigate an internet-based resource. Howev-
er, as approximately 40% of the Australian population is estimated to
have a health literacy level too low to adequately interpret and apply
health information [22], we factored this into the website design, taking
steps to aid in the readability and understanding of the information.
Actions taken included setting the reading level of the text at approxi-
mately Year 7 level as recommended [22], performing readability as-
sessments to confirm this and being responsive to participants’ feedback
regarding this issue. Moreover, on the website, grandparents are
encouraged to discuss concerns with a health professional who can assist
them in receiving information and support in the most suitable format
for their needs. In addition, where barriers to digital access may
currently exist, as adults become more familiar with digital technology,
there is improved accessibility in broader geographical areas [28,29],
and its use becomes increasingly common, the scope of such a resource
will only increase. In the meantime, we also recommend the continued
use of current pamphlets or brochures for grandparents who have
experienced the perinatal loss of a grandchild; ideally, provided directly
to grandparents through hospitals or primary health care services.

Results from Stage Two of our study indicate that grandparents were
particularly interested in a chat forum, which the website can facilitate.
While a website cannot replace all the benefits of face-to-face peer
support programs [30-34], an online resource confers some advantages.
For example, in the absence of other forms of grandparent-specific
support, a website could provide such support given grandparents can
access it from anywhere that a device and internet service are available.
Furthermore, the forum provides opportunities to share knowledge and
benefit from distributed health literacy, where grandparents may be
both distributors or recipients of information and knowledge [35].

The value of including grandparents with experiences of perinatal
loss in the website design is seen throughout the site, including design,
images, content and navigation. Key preferences included images of
“real” grandparents, information about how to help their child and other
family members, diverse images, links to pregnancy loss organisations
and the ability to connect with other grandparents. In designing a
website, we expected differences in grandparents’ preferences and made
every effort to accommodate suggestions. In some cases, this required
reflecting on the reasons that might underlie certain suggestions and,
therefore, the design choice most likely acceptable to most participants
was selected.

Feedback in Stage Two provided further opportunities to reflect on
our decisions and adjust the design accordingly. For example, a small
number of grandparents did not like the word ‘death’ in the website’s
title. While few participants expressed this opinion, given the potential
for the use of this term to cause distress, we felt that this was an
important revision. A further example, where feedback suggested that
the ‘About’ page was too “wordy”, the content was reduced, the lan-
guage simplified and information that could be placed in other parts of
the website was relocated. Furthermore, where a small number of
grandparents commented that they were unsure where to find certain
topics, additional information was added to link names to guide easier
navigation. Such revisions addressed participants’ feedback while also
hopefully improving the user experience. Moreover, a further benefit of
a website-based resource is that it can be revised and modified in
response to users’ needs in future and as information and support op-
tions change.

Grandparents indicated few barriers to using an internet resource.
However, to participate in our study, participants required access to the
internet and a suitable device. Without these resources, grandparents
would rely on public facilities, and access may be impossible for those
remotely located. Most grandparents indicated that they use the internet
to seek information and support and had adequate e-health literacy
[24,27]. However, 20% of grandparents indicated that they did not
know where to find helpful resources on the internet. Therefore,
continuing to provide brief information pamphlets and brochures
currently available at hospitals and some primary care providers would
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be useful, and additional information about the website could be added
to these documents. Additionally, once launched, it will be essential to
actively promote the website to health professionals and families via
social media, perinatal loss support organisations and posters in com-
munity organisations and health services waiting rooms. Design features
enhancing readability and navigation were valued, and content written
in plain language would further facilitate accessibility and comprehen-
sion [36]. Furthermore, participants suggested that videos contain
subtitles and that translation be available for non-English speaking
users.

4.2. Innovation

Our study indicates that grandparents can be valuable co-designers
of health and wellbeing internet-based resources. Furthermore, the
methodology used suggests that including design input and review via
online surveys enables a broad range of participants across geographical
areas to contribute to resource development that addresses a gap in
service provision. Additionally, an online resource can offer another
means of peer support.

The website’s content provides some information similar to that
provided for parents on pregnancy loss support organisation websites.
Similarities include, for example, information about causes of pregnancy
loss, grief reactions and differences in grieving styles, memory-making
activities, and what to expect in subsequent pregnancies. While some
pregnancy loss support organisations offer a website section or printed
brochure for grandparents, our co-designed website provides a larger
offering of information specifically requested by grandparents and a
grandparent-specific perspective about the information and support
needs of grandparents following the perinatal loss of a grandchild. Our
website also provides additional topics that related to grandparents’
desire to know how to support their children and families, grandparent
self-care and where to seek support for themselves, and a space to seek
grandparent-specific peer support. Our website is unique in its offering
and its grandparent-informed design.

A grandparent-specific website could be hosted alone or by preg-
nancy loss support organisations as an adjunct to their current offerings,
with their public profile potentially increasing the likelihood of grand-
parents and families locating the resource and aiding in perceptions of
trustworthiness. However, if the website were standalone, links are
provided to support organisations in Australia and internationally,
linking grandparents to general perinatal loss information in their
proximity. Given the importance of the website remaining up-to-date
and responsive to users’ needs, the site would require an adminis-
trator knowledgeable about grandparents’ needs following the perinatal
loss of a grandchild. The site also encourages users to provide feedback
and suggest updates or recommendations for the site. The site admin-
istrator will monitor and implement appropriate suggestions, mindful of
possible user sensitivities. Ongoing analysis would also review the site’s
usage, and the impact of the resource on grandparent coping and well-
being. Potential analytical methods could include analysis of feedback,
brief entry survey instruments for users who create an account, and
periodic brief surveys developed using validated instruments once the
site is activated.

Furthermore, grandparents’ life stages varied significantly in our
study; participants were aged from mid 40’s to mid 80’s. Some grand-
parents were employed and may have had additional caring re-
sponsibilities for younger and older family members. On the other hand,
some grandparents were retired with a range of time and responsibility
pressures. Such differences in life stage may impact where grandparents
seek information and support and what they can readily access. In a
broader population sample, age diversity may also impact access to and
usefulness of an online resource, where familiarity and confidence in
using digital technology may vary widely. This diversity means that any
current information sources should remain available. Given that
grandparents indicated that they seek health-related information from
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health services, information such as pamphlets or brochures remain
beneficial; however, ideally, these would be available directly to
grandparents rather than through their child, either through hospitals or
primary health care services.

Finally, our study points to the need for resources — internet-based or
otherwise — to support grandparents who have experienced perinatal
loss. While supports are increasing for parents following perinatal loss,
in Australia and around the world [37,38], grandparents remain over-
looked in much of the available supports and related research. In
designing a study that explores grandparents’ needs following perinatal
loss, and the possibility of internet resources to meet those needs, this
study reinforces previous research [1-4] showing that grandparents are
often significantly affected by perinatal loss and lack support options.

We attempted to depict family diversity in the images we used;
however, only stock images could be used for the draft website, limiting
the available options. The images can be revised for diversity and to
include images of “real” grandparents once the website is active (as
requested by participants in Stage One; once the website is enabled, we
can source images of grandparents who have experienced perinatal loss
and consented to the use of their images). Such an approach would
better represent grandparents’ diversity (i.e., age, culture and circum-
stances). One further limitation is the cultural diversity of our partici-
pants. Participants preferred the website to show diversity and cater to a
range of languages and communication needs; however, the needs of
grandparents with diverse belief systems concerning perinatal death
were not captured. Previous work [1-4] has also encountered this
challenge; we recommend further research with culturally diverse
groups exploring website utility and enhanced co-creation of culturally-
appropriate resources.

Considerably more grandmothers participated in the surveys than
grandfathers, which may have impacted the findings. We observed no
substantive differences between grandfathers’ and grandmothers’ re-
sponses, and therefore the design was based on the preferences of the
complete participant group. Grandparents were not directed how to
complete the survey (i.e., only one grandparent per family, separately or
as a couple. Therefore, it is possible that grandparents contributed to
survey responses together but completed them with the grandmothers’
demographic details. However, our previous research with grandfathers
[3] found that men may be even more disenfranchised in their grief and
more hesitant to express their needs following the perinatal loss of a
grandchild. Grandfathers described an inclination towards more action-
based support for their child [3,4]. Grandfathers’ lower survey partici-
pation may reflect a view that these surveys may not be a means to
action-based outcomes rather than a lack of interest in a website.
Grandfathers identified the internet as a place they sought information
about perinatal loss and how to support their child [3]. Therefore, a
grandparent-specific website may be a useful resource for grandfathers.
Monitoring of website usage is likely to provide further guidance in this
regard.

As identified in the literature [10,11,13-18], power imbalances be-
tween participants in the design process were a challenging consider-
ation. Ultimately, we made design decisions based on participants’
preferences. In cases of conflicting preferences, we had the final decision
on each design feature. While using a survey to aid co-design was useful,
it also meant there was no opportunity for groups to meet and discuss
the rationale for choices. However, one factor ameliorating this concern
is that a website can be modified easily, unlike other health information
and services. Providing we and the website host remain responsive to
feedback, the website can evolve to meet users’ needs.

4.3. Conclusion

Grandparents who have experienced the loss of a grandchild/ren in
the perinatal period desire information and support. We demonstrated
that by applying key principles of co-design and consumer-informed
design, grandparents can participate in the creation of a useful online
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resource that addresses their needs. Furthermore, ongoing user feedback
can be incorporated easily to accommodate changing needs. Further
work could focus on overcoming possible barriers to access and the
needs of culturally diverse grandparents.
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