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Abstract

Background: Health-related mobile applications (apps) have the potential to improve health knowledge and promote
healthy behaviours during pregnancy. Pregnancy apps are popular and extensively used by consumers.

Objective: This study investigates the usage patterns, decision-making criteria and concerns regarding the quality and
credibility of health-related information within pregnancy mobile applications. The aim of this study is to understand
consumer perspectives to potentially contribute to guidelines for apps containing health-related information.

Design: A cross-sectional study, utilising an online questionnaire for data collection.

Methods: The study surveyed pregnant women in Australia who were recruited via online platforms, including social
media and paid Facebook ads. Participants completed a 29-item questionnaire assessing their use of pregnancy apps,
sources of health information and perceptions of app quality and safety, with data collected and analysed using the
Qualtrics platform and SPSS Statistics.

Results: The survey was survey completed by 427 current-or-recently pregnant individuals, aged 18 or over and located
in Australia. Overall, 62.3% were currently pregnant and 37.7% were recently pregnant, within 6 months. Medical
practitioners were the primary source of pregnancy-related health information, and pregnancy apps were the third most
common source. Pregnancy apps were considered to be a trustworthy source of information by 63.8% of respondents
and the majority used apps during pregnancy (94.2%). Of those who used pregnancy apps (n=325), information being safe
and trustworthy was their top priority when selecting an app. However, 35.5% (n=115) had encountered information in
an app they felt was unsafe or conflicted with previous knowledge or advice. Only 4.6% (n=|5) were aware that health-
related apps are not screened for accurate information/undergo quality assurance checks before being made available to
download. If provided with a guide to evaluate app quality, 74.6% (n=241) would utilise the tool.

Conclusions: These findings highlight a need to promote the critical assessment of health information within pregnancy
apps and to develop resources to support consumers in doing so.
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Women’s Health

Introduction

The use of pregnancy mobile applications (apps) has
gained considerable popularity among expectant parents,
becoming an integral part of modern pregnancy informa-
tion provision and support.' A plethora of apps focussed on
pregnancy health (e.g. healthy diet, physical activity and
weight), self-monitoring (e.g. kick counters and contrac-
tion timers), conditions (e.g. gestational diabetes mellites
and pre-eclampsia) and peer support are available, with
embedded tools and resources. As many individuals com-
monly search online for health information before meeting
or consulting with a medical practitioner,” there is increas-
ing concern for those who consider information on the
internet as safe and useful, without health professional
input or validation.!

It is estimated that 65% of the global population are
now using the internet, and the majority (95%) of internet
users do so through mobile phones (i.e. smartphones),
accounting for ~60% of global web traffic.> Australia’s
internet penetration rate exceeded 96% of the total popula-
tion at the start of 2023,* with the rate of smartphone own-
ership projected to reach 87% by 2026, undoubtably
contributing to an associated surge in app use. During
pregnancy, this offers a convenient way for expectant par-
ents to access information and resources®’; however, it is
crucial to consider the quality and accuracy of the informa-
tion they provide. Considerable research has been invested
to assess the quality of apps, with many reviews in preg-
nancy reporting suboptimal quality, inaccurate informa-
tion, limited ability to modify behaviour and failure to
alert women to seek health professional advice if warran
ted.”?! Yet, the translation of these limitations to end users
is largely unknown, and there is a paucity of information,
resources or screening checklists available to guide con-
sumers towards use of credible apps during pregnancy.??
Previous research has largely focussed on reasons for con-
sumer engagement during pregnancy’>»**; however, there
remains limited knowledge® on end user perspectives
regarding how consumers choose pregnancy apps and
how, or if, they consider the quality and safety of informa-
tion they interact with. Moreover, the surge in app usage
during pregnancy coincides with significant investments
in developing digital interventions (or mHealth interven-
tions) tailored for expectant mothers.>>2® These invest-
ments aim to establish a research consensus and
evidence-based support framework for maternal health-
care. However, despite the proliferation of commercially
available pregnancy apps directly accessible to consumers,
their impact remains largely uncharted beyond clinical or
research contexts. To address this gap, this paper aims to
gather insights into how individuals access, evaluate and
utilise health information during pregnancy, with a spe-
cific focus on digital resources such as pregnancy apps and
to understand their perceptions regarding the safety and
quality of health-related information within apps. Overall,

this research seeks to understand user perspectives and
self-reported behaviour in order to potentially contribute
to guidelines for choosing reliable pregnancy apps or to
support the case for better regulation of apps providing
health information.

Materials and methods

Study design

The study is a cross-sectional study, utilising a question-
naire-based method for data collection. Ethics approval for
this study was obtained by the Monash Health Research
Ethics Committee for research involving humans (RES-
19-0000291A) and all participants provided informed con-
sent prior to participation.

Setting, recruitment and participants

The study was completed by individuals residing in
Australia who were currently pregnant or had given birth
or been pregnant within 6months of participation.
Exclusion criteria included not being currently or recently
pregnant and being under the age of 18. Participants were
recruited via the internet, through paid Facebook advertis-
ing, posted via the social media page of the facilitating
research centre (Monash Centre for Health Research and
Implementation, Monash University, Clayton, VIC,
Australia) and associated researcher networks including
Instagram, LinkedIn, Twitter and the Baby Centre com-
munity forum, Australia. The paid advertisement targeted
females, located in Australia, aged 25—41, with interests in
pre-defined pregnancy/maternal topics (see Supplemental
material 1 for details) to obtain a convenience sample.

Participants opted in to the study, on a voluntary basis,
by following an electronic link and completing the anony-
mous, open web-based questionnaire. The questionnaire
was open for responses for 50 days (March to May 2023).
The Monash University integrated Qualtrics Insight
Platform (Qualtrics, Provo, UT?°) was used to create and
distribute the questionnaire, collect response and store data
and reports. Inclusion criteria were minimal, including
individuals aged 18 years or over and provision of an esti-
mated due date or delivery date aligning with the pre-
defined study design timelines (i.e. currently pregnant or
delivery date within 6 months). As an incentive, partici-
pants were invited to voluntarily provide an email address
to enter a draw to win 1 of 10 AU$50 gift vouchers. No
other personal information was collected and all other
details were de-identified.

The questionnaire

The 29-item questionnaire, inclusive of consent and
screening questions, was adapted from existing health lit-
eracy questionnaires (HLQ)*® and informed by previous
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research evaluating consumer facing pregnancy apps’'>3!

to assess women’s app use, risk perception and knowledge
and critical assessment of mHealth tools and information
(Supplemental material 2) and are described below. The
questions were developed in consultation with a multi-
disciplinary team across public health, nutrition and exer-
cise physiology; as well as experts in digital health and
information technology. The estimated completion time
was 10.9min. To reduce time, number and complexity of
the questions, adaptive questioning was used to condition-
ally display questions based on responses to other items.
The survey was user tested by n=2 consumers and ana-
lysed for accessibility, errors, compliance and data sensi-
tivity using the Qualtrics Insight Platform, Expert Review
function. An overview of the questionnaire, based on the
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES),* is displayed in Supplemental material 3.

Demographics. Age, pregnancy status, employment status,
occupation type and highest level of educational attain-
ment and residential post code were collected. Occupation
types were informed by the Australian and New Zealand
Standard Classification of Occupations,®® and a free text
option was provided if a participant’s occupation did not
align with those provided. Occupation classifications were
displayed with major groups and sub-major groups (e.g.
professional (perform and apply creative and/or analytical
tasks with knowledge and experience in arts or design;
business; law; engineering; transport; physical, life or
social sciences; health, education or welfare; information
technology??)). Socio-economic status was estimated
according to participant’s postcode, using the deciles in the
Australian Socio-Economic Indexes for Areas (SEIFA)
Index of Relative Socio-economic Disadvantage.** The
index ranks areas based on factors such as income, educa-
tion, employment and access to services, providing a snap-
shot of relative disadvantage across the country.
Higher-level disadvantage signifies greater socio-eco-
nomic challenges, while moderate and lower levels indi-
cate varying degrees of disadvantage, with lower being
less severe. Deciles 1-3 were classified as higher-level
disadvantage, decile 4-7 as moderate-level disadvantage
and decile 8-10 as lower-level disadvantage. Regional/
remote or urban locality was determined by postcode using
the Australian Statistical Geography Standard (ASGS).%
The ASGS includes five classes: (1) major cities of Aus-
tralia, (2) inner regional Australia, (3) outer regional Aus-
tralia, (4) remote Australia and (5) very remote Australia;
combined for analysis to major cities, regional (inner and
outer) and remote.

Health literacy. Participants were asked health literacy
questions to assess their ability to find, evaluate and under-
stand health information.>® The HLQ is a 44-item measure
that captures the concept of health literacy across 9 distinct

domains (measured using one scale per domain). The HLQ
domains of appraising information (domain 5) and finding
information (domain 8) were used in the present study.
There are four response options domain 5: strongly disa-
gree, disagree, agree and strongly agree; and five possible
responses, for domain 8: cannot do, very difficult, quite
difficult, easy and very easy; see Supplemental material 2.
Other HLQ domains were considered out of scope and not
applied.

Sources of health information during pregnancy. To under-
stand where participants obtain health information during
pregnancy, they were asked to rank their top 5 sources
from the following options: allied health professional (e.g.
physiotherapist/exercise physiologist/dietitian); books;
flyers; friends or family; evidence-based internet (e.g.
government information, medical websites or peer-
reviewed literature); general internet (e.g. information
from blogs, websites, forums, videos); medical health
practitioner (e.g. obstetrician/medical doctor/midwife);
podcasts; and pregnancy apps (e.g. lifestyle and tracking),
or ‘other’ (free text option). Participants were then asked
how trustworthy they perceive the aforementioned infor-
mation sources to be on a S5-point Likert scale (where
1 =very untrustworthy and 5=very trustworthy).

Pregnancy apps. Participants were asked if they down-
loaded apps relating to pregnancy on their phone or other
device during pregnancy. Those who responded no were
asked why, with the following options: I preferred infor-
mation from other sources; I don’t like using mobile apps;
I can’t download apps on my phone or device; I was con-
cerned about the quality and or privacy of information
within apps; or other (optional free text entry). Non-app
users ended the survey after this question, while those who
use apps continued to subsequent questions.

Pregnancy app users were asked what information or
tools they have used within a pregnancy app (i.e. those
for: information/tracking/foetal and/or maternal devel-
opment; self-managing a health condition/check symp-
toms; healthy eating, exercise and/or goal setting;
prescriptive exercise (i.e. workouts or exercise plans) or
diet (i.e. daily food guides); gestational weight gain
trackers; forums or peer group discussions; contraction/
kick counter; birth planner; calendars or journals; hos-
pital bag list; pregnancy safety information; breastfeed-
ing tips or other (optional free text entry)), how often
they use/used apps relating to pregnancy (i.e. daily;
every week or so; every month or so; only once or twice;
or, after downloading them I did not use them) and what
they considered most important when using a pregnancy
app (i.e. ease of use; visual appeal; engaging/interactive
features; personalised and/or all-in-one information
source; safe and trustworthy; protection of privacy and
data; or my doctor supports use).
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Following this, participants were asked what makes
them likely to trust the information within an app (i.e. rec-
ommended by friends or family; recommended by medi-
cal professional/practitioner; app rating; app description;
consumer reviews; number of downloads/installations;
referenced information within app; trialled or tested; dis-
claimer/terms and conditions; health professionals
endorsements; cross-checking information with another
trusted source (i.e. gov’/health website, book, medical
leaflet); the app developer; content writer (author) or none
of the above/other).

Safety, quality and credibility of health-related apps (consumer
perception). Participants were asked of their decision-
making process if in receipt of information in a health-
related app they felt was unsafe and/or conflicted with
what they believe or have been told/read, as well as if they
were concerned about the quality or credibility of informa-
tion within health apps; if they believe that health-related
apps have been checked for accurate information/undergo
quality assurance checks before being made available to
download; and if they would be likely to use a guide on
how to accurately ensure a health app is trustworthy.

Statistical analysis

Data analysis was performed using IBM SPSS Statistics
version 27 (Armonk, New York, NY, USA). Descriptive
statistics were tested for skewness by using the Shapiro—
Wilk test and are presented as mean and standard deviation
for normally distributed continuous variables. Frequencies
and percentages are presented for categorical variables.
For ranking questions, the top 3 choices were used to
define preferences for analysis. Comparisons are made to
relevant Australian national data in the results sections to
define the population compared to national exemplars. All
data are presented as mean (£standard deviation [SD]),
unless otherwise stated.

Results

Demographic characteristics

Paid Facebook advertisements reached 34,896 individuals,
and there were 635 post engagements. Reach refers to the
total number of unique users who saw the advertisement at
least once, and engagement refers to the number of link
clicks. In total, 427 consented to participate in the study
and 16 did not progress beyond consent. Of those who
consented, 62.0% (n=255) were currently pregnant,
37.5% (n=154) had recently given birth or been pregnant
within 6 months, and 0.5% (n=2) were neither, and subse-
quently removed from further analysis as inclusion criteria
could not be ascertained. The mean participant age was
32.6 (4.5) years, and 36.0% (n=138) of participants were
on maternity leave, while 31.1% (n=119) were employed

full-time and 15.9% (n=61) were employed part-time. The
majority of participants reported a professional occupation
(64.5%, n=240), followed by community and personal
service work (16.1%, n=60). There was a high prevalence
of participants that were university educated (70.0%,
n=268), while ~10% (n=37) completed year 12 or below
(Table 1).

Compared with key demographic characteristics from
available 2021 Australian Census information; a high pro-
portion of participants reported unemployment (9.6%,
n=37) compared to Australian females (3.4% unem-
ployed).’” We recruited the majority (55.3%, n=166) of
our participants from areas of moderate-level disadvan-
tage, and most (63.7%, n=242) resided in major cities of
Australia, or inner regional Australia (26.1%, n=99).
When compared to national statistics, a smaller proportion
of our cohort lived in major city areas (63.7% compared to
72.0%),*® with a higher representation of our cohort resid-
ing in inner regional (26.1% compared to 18.0%); yet sim-
ilar proportions of participants residing in rural areas
(10.3% compared to 9.9%).3

Health literacy

Across health literacy domains 5 and 8 of appraising and
finding information, the majority of participants reported
high levels of health literacy, with ~80%—-90% of partici-
pants selecting a response demonstrating confidence and
ability to assess the quality of and find health informa-
tion (Figure 1).

Sources of health information during pregnancy

Participants were asked where they were most likely to
source health information during pregnancy. Overall,
53.8% (n=193) reported medical/health practitioners as
their primary source of health information during preg-
nancy, followed by 24.0% (n=86) reporting reputable
internet (government information, medical websites or
peer-reviewed literature), then 7.8% (n=28) general inter-
net-based information (blogs, websites, forums, videos).
When considering participant’s top 3 sources of informa-
tion, medical practitioners remained the primary source
with 82.5% (n=296), followed by reputable internet
(73.3%, n=263), then pregnancy apps (36.0%, n=129).
Allied health professionals were the fourth most common
source of pregnancy health information (32.3%, n=116).
Flyers, podcasts and social media were least selected as
top 3 sources (0.6%, n=2; 5.8%, n=21; and 9.2%, n=33,
respectively; see Table 2).

Trustworthiness of health information sources (Table 2)
had similar results to primary sources of information with
96.1% (n=345) considering medical/health practitioners
to be trustworthy or very trustworthy; herein referred to as
trustworthy. This was followed by reputable internet
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Table |. Participant characteristics.

Demographic Characteristics Mean SD
Age (years) 33 (4.5)
Frequency (n) Percentage

Pregnancy status

Pregnant 255 62.3
No longer pregnant (given birth/been pregnant within the last 6 months) 154 37.7
Total 409 100.0
Area of residence
Major city 242 63.7
Inner regional 99 26.1
Rural and remote 39 10.3
Total 380 100.0
Australian Socio-Economic Indexes for Areas (SEIFA)
Higher-level disadvantage 73 19.2
Moderate-level disadvantage 166 553
Lower-level disadvantage 141 37.1
Total 380 100.0
Employment status
Employed full-time 19 311
Employed part-time 6l 15.9
No paid work (i.e. home duties) 28 7.3
On maternity leave from employer 138 36.0
Paid casual/temporary employment 15 39
Unemployed and not seeking employment 4 1.0
Unemployed and seeking employment 5 1.3
Other 13 34
Total 383 100.0
Occupation
Business manager 26 7.0
Professional 240 64.5
Technician/trade worker 18 4.8
Community and personal service worker 60 16.1
Sales 16 43
Machinery operators/drivers | 0.3
Labour 2 0.5
Other 9 2.4
Total 372 100.0
Education
No schooling completed 2 0.5
Year 10-12, or equivalent (middle or senior high) 35 9.1
Certificate/apprenticeship/trade/technical/vocational training 41 10.7
Diploma/advanced diploma 36 94
Bachelor degree or above (university/college) 268 70.0
Prefer not to say | 0.3
Total 383 100.0

SD: standard deviation.

(90.3%, n=324) and allied health professionals (89.1%, by more than half of the participants (63.8%, n=229).
n=320). While books were not a common primary source Social media and general internet-based information were
of information, they were considered to be a trustworthy deemed the least trustworthy, with 43.2% (n=155) and
source by 66.6% (n=239) of participants. Pregnancy apps 18.9% (n=168), respectively, believing these to be untrust-
were considered to be a trustworthy source of information ~ worthy or very untrustworthy.



Women’s Health

m Strongly agree / Always easy
Agree / Usually easy
Neither agree of disagree / Neither
difficult or easy
Disagree / Usually difficult

® Strongly disagree / Cannot do, or always
difficult

HLQ 5: When I see new information
about health, I cross-check to see
whether it is true or not.
HLQ 5: I always compare information
from different sources to make informed
decisions about my health.
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words that I understand.
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Figure |. Self-reported health literacy.

Pregnancy apps

The majority of participants (94.2%, n=338) used preg-
nancy apps on their phone or other devices during preg-
nancy. Of those who did not use pregnancy apps (n=21),
62.0% (n=13) preferred information from other sources,
while 19.0% (n=4) don’t like using mobile apps and
19.0% (n=4) were concerned about the quality and/or
privacy of information within apps. The cost of ‘reliable’
apps and having had previous pregnancies was also noted
as reasons for not using apps. Those who did not use apps
were precluded from additional questions about preg-

nancy apps.

Of those who did use apps (#=325), 30.8% (n=100)
used them ‘daily’ and 53.8% (n=175) used them ‘every
week or so’. Within apps, information about baby growth
and development (91.1%, n=296) and changes to the par-
ticipant’s body (78.2%, n=254) were the most commonly
used app components. The use of these was notably higher
than any other component. Forums or group discussions
with other women (32.0%, n=104) and pregnancy safety
information (28.6%, n=93) were used within apps by some
participants. Healthy lifestyle features and self-monitoring
tools such as healthy eating and/or exercise information
(14.2%, n=46), pregnancy exercise programmes (16.6%,
n=54), diet programmes for pregnancy (6.2%, n=20), ges-
tational weight trackers (12%, n=39) and goal setting tools

(7.4%, n=24) were infrequently used.

When asked to rank what is most important when using
a pregnancy app, first to third choices were combined,
which showed 65.5% (n=213) prioritised safe and trust-
worthy information, followed by easy to understand and
find information 53.5% (n=174), and ease of use 52.6%
(n=171). Privacy and data protection were reported as a
top 3 consideration for 27.4% (n=89). Only 0.9% (n=3)
reported their doctor supporting them using it as their most
important consideration, which remained the least selected
choice when combining first to third (13.8%, n=45).

Participants were then asked what makes them likely to
trust the information within an app. More than half of the
participants (62.8%, n=204) reported trusting apps that
were recommend by their medical practitioner, despite
only three participants prioritising their doctor supporting
the use of pregnancy apps. Over one-third (38.8%, n=126)
of participants advised they checked apps for health pro-
fessional endorsements as this made them more likely to
trust the information within an app. Approximately half of
participants, 52.9% (n=172), reported that they cross-
check the information in an app with another trusted source
(e.g. government/health website, book, medical leaflet).
Reading other user reviews and checking the information
is referenced increased participants’ trust in an app for
38.5% (n=125). Few participants checked if the app has
been trialled or tested (9.8%, n=32), checked who the app
developer is (8.0%, n=26) or read the disclaimer/terms
and conditions (6.2%, n=20).
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Table 2. Comparison of information source preference and trustworthiness.
Information Source Ranked preference for health information Trustworthiness of health information

sources during pregnancy sources®

Primary, Second, Third, n (%) Trustworthy, Neither, Untrustworthy,

n (%) n (%) n (%) n (%) n (%)
Allied health professional 6(1.7) 61 (17.0) 48 (13.4) 317 (88.3) 16 (4.5) 1 (0.3)
Books 8(2.2) 9 (2.5) 20 (5.6) 239 (66.6) 92 (25.6) 6 (1.7)
Flyers 0 (0.0) 0 (0.0) 2 (0.6) 131 (36.5) 151 (42.1) 32 (8.9)
Friends or family 12 (3.3) 21 (5.8) 37 (10.3) 179 (49.9) 142 (39.6) 36 (10.0)
Internet (general) 28 (7.8) 32 (8.9) 50 (13.9) 111(30.9) 173 (48.2) 66 (18.4)
Internet (reputable) 86 (24.0) 105 (29.2) 71 (19.8) 324 (90.3) 23 (6.4) I @3.1)
Medical health practitioner 193 (53.8) 73 (20.3) 30 (84) 345 (96.1) 10 (2.8) 2 (0.6)
Podcasts 4 (1.1) 6 (1.7) I @3.1) 103 (28.7) 191 (53.2) 24 (6.7)
Pregnancy apps 17 (4.7) 38 (10.6) 74 (20.6) 232 (64.6) 105 (29.2) 13 (3.6)
Social media 5(1.4) I @3.1) 16 (4.5) 53 (14.8) 142 (39.6) 155 (43.2)

*Total responses n= 359, missing responses for trustworthiness were responses for ‘unsure’.

Safety, quality and credibility of health-related
apps (consumer perception)

Over one-third (35.5%, n=115) of participants reported
finding health information in an app they felt was unsafe
and/or conflicted with what they believed or had been told/
read; and a further 21.0% (n=68) were unsure if they had.
Of those who had encountered unsafe and/or conflicting
information, most (48.7%, n=56) reporting engaging with
other parts of the app and ignored the information they
didn’t agree with. Approximately one-third (36.5%, n=42)
cross-checked the information with a trusted source, while
some deleted the app (13.9%, n=16). One participant
(0.9%, n=1) reported that they followed the information/
instructions even though they believed it was unsafe and/
or conflicting.

The majority of participants reported remaining neu-
tral (neither unconcerned or concerned) about the qual-
ity or credibility of information in apps (48.9%, n=158).
More were concerned or very concerned (33.4%,
n=108) compared with those who were unconcerned or
very unconcerned (17.0%, n=>55), while 0.6% (n=2)
were unsure. Participants were asked if they believe that
apps have been checked for accurate information/
undergo quality assurance checks before being made
available to download. The majority (95.4% n=308)
were unsure or believed they were checked in some
capacity (unsure (26.0%, n=_84); not very often (41.8%,
n=135); most of the time (26.6%, n=86) and all the
time (0.9%, n=3)). A very small proportion were aware
apps are not regulated/checked for accuracy of content
(4.6%, n=15/323).

If provided with a guide or resource on how to accurately
assess the credibility of an app, three quarters (74.6%,
n=241) said they would be likely to use it. Barriers and ena-
blers for participants using the guide were explored. Most

reported that they would be more likely to use the guide if it
was free (78.3%, n=253); easy to understand (67.5%,
n=218); and quick to use (65.6%, n=212). Being able to
save the guide to a phone (digital and not printed) was also
considered important to enable use (43.5%, n=141), while
being in video format (4.6%, n=15) or having lots of images
(10.2%, n=33) was not an influential factor for most and less
than a quarter preference detailed information on how to use
apps (23.5%, n=76). A small proportion (11.8%, n=38)
reported that they would be unlikely to use a guide as they
can ‘generally judge if an app is trustworthy’, and reported
lack of time or motivation (4.6%, n=15) or interest (2.2%,
n="7) as a barrier for using the guide.

Discussion

Apps can serve as convenient resources for fun and engag-
ing features like tracking the estimated size of a growing
baby, observing milestones and connecting with other
individuals during pregnancy. However, when they dis-
seminate information that can impact maternal health and
decision-making, they should be subject to quality assur-
ance measures and ideally designed in collaboration with
healthcare professionals or authorities.® This collabora-
tion can support the provision of up-to-date, safe informa-
tion that aligns with relevant guidelines. This is particularly
crucial given the absence of standardised regulation sur-
rounding pregnancy apps, raising concerns about the reli-
ability of health-related information provided by these
apps.’314%4! Despite mounting evidence concerning preg-
nancy app safety, there remains minimal insights from app
end users about their perceptions of information quality.
Our study assesses how pregnant individuals choose and
evaluate apps, and reaffirm their extensive use during
pregnancy, and demonstrating that they are generally per-
ceived as trustworthy. Users prioritise design and
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functionality over factors such as evidence quality, author
credentials, disclaimers or trials in assessing app function-
ality, efficacy, safety, usability or user satisfaction. Popular
opinion from reviews or peers largely influences the per-
ceived credibility of these apps. Given that many apps
don’t align with current evidence or guidelines, there is
concern for potential harm.?! This emphasises the need for
improved consumer awareness and guidance for credibil-
ity assessment to prevent health-related misinformation
during pregnancy. Although our sample reported low lev-
els of concern about information quality within pregnancy
apps, our findings suggest receptiveness to guidance in
assessing app credibility, presenting an opportunity to sup-
port accurate information use during pregnancy.

Apps are arrangements of texts, objects and tools that
have social and cultural significance.*> They draw on, or
reproduce knowledge, shared norms and beliefs, including
those related to health and risk.** While many users
believe that health-related content in apps undergoes some
form of screening for accuracy or quality assurance, the lack
of regulatory oversight presents significant challenges for
ensuring consistency and reliability. In this digital health
landscape, responsibility for quality assurance typically
falls on app developers, and end users are responsible for
interpreting and critiquing the information provided. Our
study provides insights into users’ trust and critical evalua-
tion of information within pregnancy apps, highlighting
their perception of these apps as trustworthy sources of
health information. Design-related features such as a clear
layout are noted as strong positive factors influencing trust
formation of digital information.*> However, the focus on
aesthetics and functionality among users underscores a
potential issue in an unregulated environment, where well-
designed apps may convey inaccurate or misleading infor-
mation.”*® Despite the subjective nature of design
assessment, users often prioritise it over considerations of
author expertise or evidence-based content, as less than 5%
checked who wrote the health information in pregnancy
apps. This was comparative to using other consumers’
reviews and number of downloads in impacting trust forma-
tion for our cohort. Further to this, the majority of respond-
ents were neither concerned or unconcerned about the
quality or credibility of information in apps suggesting con-
sumers’ quality assessment strategies may be suboptimal.
While some users cross-check information with other
sources, the overall lack of concern about information qual-
ity suggests a need for enhanced consumer awareness and
guidance in digital health decision-making.

This study revealed that nearly all participants used
pregnancy apps, and information about foetal develop-
ment and tracking of physiological changes during preg-
nancy remain the most used component, replicating results
from a similar Australian survey in 2016.® While 94% of
the participants in this study used pregnancy apps, medical
practitioners were the primary source of health informa-
tion for most participants during pregnancy and were also

considered the most trustworthy source of information.
While medical practitioners are crucial, traditional health-
care has limitations in availability and accessibility.
Pregnancy apps can offer convenient information that sup-
port healthcare settings; however, at present, their lack of
regulation raises concerns about reliability and consist-
ency. In the absence of regulatory measures, empowering
consumers to evaluate app quality is vital for informed
decision-making and maximising digital health benefits to
properly support traditional healthcare. For instance, in
our study, pregnancy apps were considered trustworthy
sources of information by two-thirds of the participants,
yet over a third of those who used pregnancy apps reported
encountering unsafe or conflicting information in an app.
The inclusion of information that app users considered
unsafe or conflicting was not a reason to cease engagement
with the app, as almost half continued to engage with other
parts of the app, inferring powerful engagement attributes,
irrespective of information quality, and/or the ability to
discern between reliable and unreliable information.
Ensuring a clear distinction between the provision of
entertaining apps, social communities and light-hearted
facts (such as, ‘“your baby is the size of a raspberry’) and
critical health and well-being information pertinent to
pregnant individuals and their babies is paramount. There
is a responsibility to explicitly delineate between these cat-
egories to safeguard those who may lack the resources or
health literacy to discern between them effectively. Such
clarity is essential to prevent misinformation and ensure
the well-being of expectant parents and their children.

It is essential that end users are better informed about
context of these apps, and effective translation of health
information corresponding with the current guidelines
and best practice care to minimise potential harm.
Australian app regulations are impacted by a complex
interplay between developer and consumer considera-
tions; and the involvement of multiple, siloed sectors,
crossing medicine, privacy, advertising, finance and con-
tent are barriers for regulatory changes that ensure con-
sumer safety.*’ An Australian review found that the focus
tends to be on the commercial loss or gains related to
regulation over and above consumer safety, with consum-
ers ultimately assigned as the primary evaluator in select-
ing safe and credible apps.*’ As previously recommended,
there is a need for resources informing users about app
quality, credibility and safety; in a reliable, easy and trans-
parent way, such as independent certification or endorse-
ments.” Recently, a scoping review of pregnancy apps for
self-monitoring proposed a ‘Digital Health Scorecard’.®
The proposed scorecard includes technical aspects such as
privacy, security and performance; usability, encompass-
ing functionally and design elements; and critically,
includes as assessment of clinical quality based on direct
evidence and credibility; as well as behaviour change
techniques such as goal setting, feedback and monitor-
ing.® The current study demonstrates interest in such
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resources from a consumer perspective, with three quar-
ters reporting they would be likely to utilise a guide on
how to accurately assess the trustworthiness of app con-
tent. Ideally this would be a free, digital, quick-to-use and
easy-to-understand tool. In the context of the sub-optimal
quality assessment strategies used by our cohort, and their
lack of concern regarding health information quality, it is
important that such tools are provided by a credible health
authority. Our results position medical practitioners as the
best option to provide this guide as the primary, and most
trusted source of pregnancy health information. However,
while ~60% of participants reported that they would trust
apps their medical practitioner recommended and ~40%
checked if an app is endorsed by health professionals, less
than 1% reported their doctor supporting their use of an
app as their most important consideration when using a
pregnancy app. These results suggest there may be a lack
of linkage between health-related information within apps
and medical practitioners, aligning with previous research
showing that many women do not discuss the internet-
based pregnancy information they read with their health
provider.! Medical practitioners may therefore be una-
ware of potentially inaccurate information about preg-
nancy and, critically, should not anticipate individuals
will seek advice about app use and the contained health
information. Therefore, in the context of the extensive
number of pregnancy apps and their widespread use, it is
important that medical practitioners and health profes-
sionals working with pregnant individuals are aware of
apps and provide support or resources to guide app-related
choices. Additionally, co-design of digital resources
should occur to ensure a balance between the attributes
valued by end users of apps, alongside health-information
delivered in a way that women value as engaging, trust-
worthy and safe. Previous research suggests that involv-
ing relevant expertise in app development does not
compromise user downloads of apps, suggesting that
quality can be optimised without compromising popular-
ity,*® suggesting benefits for the health sector, commercial
app developers and app users.

Strengths and limitations

To our knowledge, this is the first study that evaluates
how women select pregnancy apps and perceive and
consider their associated health-information in a repre-
sentative sample of Australian women, with current or
recent lived pregnancy experience. Our questionnaire
covered an extensive range of factors assessing app use
and selection and health information attainment and
assessment, in line with health literacy domains for
finding and appraising health information.’® While
some of our survey instruments were not formally vali-
dated or tested, they were carefully constructed by a
team of experts in pregnancy, lifestyle, women’s health

and digital health platforms. The aim is to gather
nuanced insights and diverse perspectives that would
not have been captured by standardised tools. It is
important to note that our approach secks to comple-
ment validated questionnaires to provide a more com-
prehensive exploration, as validated instruments may
sometimes restrict new exploratory insights. Due to the
exploratory nature of the survey, a sample size calcula-
tion was not determined.

This study had some limitations. App use and selec-
tion may be affected by economic status, education level
or other demographics. Individuals with higher eco-
nomic status may have access to a wider range of apps,
including premium or paid apps that may offer more fea-
tures or more reliable information. While those with
lower economic status might be limited to free apps,
which may have varying degrees of information accu-
racy. Additionally, users with higher education levels
may possess stronger health literacy skills, enabling
them to better evaluate the quality of health information
presented in the apps, making them more discerning
when it comes to assessing the credibility of the infor-
mation provided. Other demographic factors, such as
age, cultural background or language proficiency, could
also influence app selection and how users assess the
information quality. Different groups may have specific
needs or preferences for the type of information they
seek or the design and usability of the apps they prefer.
We note reasonable distribution of employment and
socio-economic status; however, the majority of our
cohort were university educated. In addition, the study
used a random sample of women; however, a more
diverse representation of health literacy levels would
have improved insights for women at higher risk for
unsafe information. Finally, our results regarding preg-
nancy apps are limited in their generalisability to apps
for other health domains, but can be used to inform
research in these areas.

Conclusion

Our results demonstrate a need to support women in their
selection and assessment of pregnancy apps. App users
appear to be more receptive to aesthetic and engagement
features, functionally and rating or popularity when select-
ing pregnancy apps, in line with previous research. Given
the lack of industry regulation and increasing concerns sur-
rounding credibiliy of health apps, end users should be bet-
ter supported to assess app quality. Our results demonstrate
an opportunity to develop resources to guide decision-mak-
ing relating to app quality and trustworthiness of informa-
tion. Medical practitioners are best positioned to provide
women with support and guidance, as the primary and most
trusted source of health information during pregnancy.
Providing resources that inform or guide pregnant
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individuals’ choices of pregnancy apps can better support
health professionals and align with best practice advice.
This approach has the potential to optimise health outcomes
and reduce pregnancy-related risks. Future research would
benefit from exploring if or how medical practitioners and
health professionals advise pregnant individuals about
pregnancy apps, and understanding barriers and enablers
for recommending appropriate apps.
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