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Abstract
Background Australian preventive health strategy outlines the importance of preconception health in improving 
health in the community, across multiple generations and places primary and community healthcare services as a 
central pillar to effective preconception care. However, there is no national implementation plan to see preconception 
care proactively offered in healthcare settings in Australia. Instead, there is evidence that most women search the 
internet for information about pregnancy planning and preparation. In response, this study explores the availability 
and characteristics of health services found by searching for preconception care online in Australia.

Method Simulated Google searches were conducted using search terms ‘preconception’ and the name of a city/
town with a population > 50,000. Related terms, ‘fertility’ and ‘pregnancy’ were also searched. Characteristics of the 
health services and the information available on relevant websites were extracted and reported descriptively.

Results The searches identified 831 website links, including 430 websites for health services. The health services 
were most often located in cities/towns with populations equal to or less than 200 000 (54.2%), and housing multiple 
health professionals (69.8%) including a specialist doctor (66.5%), nurse (20.9%), psychologist/counsellor (2.0%) and/
or naturopath (13.0%). All the health services identified online explicitly mentioned women among their target 
populations, while 69.1% (n = 297) also referred to providing services for men or partners. More than one third of 
websites included blogs (36.9%) while external links were included in 10.8% of the online sites.

Conclusions This study provides a preliminary examination of health services that may be found through internet-
based searching by Australian consumers seeking health advice or support prior to becoming pregnant. Our 
descriptive results suggest couples may find a variety of health professionals when seeking health services for 
preconception care. Future research involving co-design of search terms with consumers, ongoing monitoring of 
health services and ensuring access to meaningful, and accurate information found through internet-searching are 
all necessary to ensure people of reproductive age are able to access the preconception health information and care 
they need.
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Background
Preconception health and healthcare influence the 
chances of an intended and healthy pregnancy, as well 
as the immediate and future health and wellbeing of par-
ents and their children [1]. While most women seek and 
receive care once pregnant, such care alone often does 
not enable meaningful reduction of pre-existing risks 
factors to achieve the best possible health outcomes for 
women and their babies [1]. There is now ample evidence 
that minimising risk factors prior to pregnancy, includ-
ing health behaviours, management of medical condi-
tions, environmental exposures and their wider social 
and economic determinants before pregnancy, represents 
an opportunity to reduce maternal and infant mortality 
and morbidity and prevent non-communicable disease in 
parents and their offspring [1, 2].

When viewed from a life course perspective, precon-
ception health is relevant from an early age when biologi-
cal capacity to become pregnant is developed and health 
behaviours are formed during childhood and adolescence 
[3]. Preconception care—defined as the provision of bio-
medical, behavioural and social health interventions to 
optimise the health of prospective parents [4]—is how-
ever, most relevant for individuals of reproductive age, 
when pregnancy is physically possible and preconception 
health information and intervention may become rel-
evant [3]. While high-quality evidence from intervention 
studies investigating the health benefits of preconception 
care is scarce, evidence from developmental biology and 
large epidemiological studies calls for increased efforts to 
support people of reproductive age to prepare for preg-
nancy [1–3].

The importance of optimising preconception health is 
recognised in national and international policies and clin-
ical guidelines [5–8]. These advocate for continued efforts 
to improve the health of the population more broadly and 
provide guidance on providing preconception care for 
individuals planning pregnancy. In Australia, both the 
2020–2030 National Health Strategies for women and 
for men outline key priorities and actions to improve 
preconception health [5, 6]. These relate to improved 
awareness and preventive health promotion activity, as 
well as access to preconception-related information and 
healthcare services. This includes general health infor-
mation and support for all people of reproductive age, as 
well as more targeted information and support for people 
planning pregnancy, including those with pre-existing 
conditions and fertility problems. Despite the scientific 
evidence and policy interest in preconception health and 
care, there has been only modest progress in implement-
ing identified priorities and actions into practice.

The Australian National Health Strategies for women 
and men recognise the important role primary and com-
munity healthcare services play in their implementation 
[5, 6]. The multidisciplinary teams of healthcare profes-
sionals offering these services are commonly involved in 
providing preconception care, including general prac-
titioners, specialist doctors, nurses, midwives and allied 
health professionals [9, 10]. While awareness of the con-
cept and importance of preconception health, and of 
the opportunity to receive preconception care through 
health services, has been reported as generally limited 
among people of reproductive age [11, 12], this is likely 
to increase as a result of interventions being developed to 
meet the goals set out in the National Health Strategies.

With heightened awareness, people of reproductive age 
will increasingly search for information about preconcep-
tion health and care. The internet is frequently used by 
people, including by couples from all socioeconomic lev-
els, to gain health-related information, including about 
getting pregnant [13–15]. In Australia, 91% of the total 
population are active internet users [16] therefore online 
information can be a powerful tool to support education 
on preconception health and increase awareness about 
the availability of and access to preconception care.

The aims of this study were to identify the websites of 
Australian health services that consumers may find when 
searching for preconception services in their local area, 
and to describe the characteristics of these health ser-
vices and the information they provide.

Methods
Design
This observational study employed an exploratory 
approach to identify the websites of health services 
appearing through simulated web searches on Google 
using search terms that may be commonly used to search 
for health services that provide information, advice and/
or care related to preconception. The study methodology 
was informed by similar research searching the internet 
for preconception care information in Italy to assess its 
accuracy [17]. This previously used methodology was 
adapted using specific Australian locations in the search 
terms to suit the Australian geographical spread and the 
research question, as described in more detail below.

Search strings selection
The search strings were developed based on the most 
common search terms identified based on previous Ital-
ian research by Agricola et al. [17], the research team’s 
knowledge of preconception health and care, and the 
population spread in Australia. As a result, three different 
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searches were conducted for each city or town in Austra-
lia with more than 50 000 population (n = 28). The pri-
mary search string used ‘preconception’ combined with 
the name of the city or town, while additional search 
strings used ‘fertility’ or ‘pregnancy’ and the name of 
the city or town. The selection of these search terms was 
informed by the results from the Italian study and our 
research teams’ knowledge of the preconception land-
scape in Australia. ‘Pregnancy’ was selected as the most 
common search term identified by women [17]. We 
selected ‘preconception’ as the first general search term 
provided by health professionals (excluding ‘toxoplas-
mosis’ and ‘genetic screening’ which we deemed to be 
too specific to address this study’s aim). ‘Fertility’ was 
selected by the research team as a health issue commonly 
conflated with preconception care in Australia policy and 
practice. This approach was taken as there is no known 
consumer-based research in Australia that explores pre-
ferred language and terms for the preconception period. 
Locations were included in the search string as the study 
aimed to identify the health services individuals would 
find through internet searching, rather than general pre-
conception health information. A full list of the locations 
included in the searches and their population size is pro-
vided in Supplementary File 1.

Search selection of websites
We launched 124 searches on Google using each of the 
search strings between 29th April and 18th June 2021. 
The first search engine result page, containing up to 10 
website links excluding sponsored websites, was saved on 
a hard drive for each search string.

Data collection
A data extraction spreadsheet was created in Microsoft 
Excel. The items were developed based on the research 
team’s preconception health and care knowledge and the 
results of previous Australian and international research 
examining relevant consumer perspectives and behav-
iours, including preferred internet search terms [9, 10, 
17–20]. The spreadsheet was then tested for each search 
string in one location and refined to ensure it allowed 
meaningful data to be collected on characteristics of the 
health services and the information they provide.

Data collection items
The data extraction spreadsheet was used by a researcher 
(HG) to collect the data resulting from each search string. 
Initially, for each search, each webpage was assessed to 
determine whether it was either associated with a health 
service or were another type of webpage. A description of 
the ‘other’ webpages was recorded but only the webpages 
identified as connected to a health service were further 
evaluated. Characteristics of health service webpages 

were documented based on whether the service related 
to a multi-professional clinic or a specific health pro-
fessional. The primary health condition focus of the 
website was categorised (e.g., preconception, infertility, 
pregnancy, general health) based on the messaging con-
tained in the content of the website landing page. If the 
recorded weblink directed the researcher to a secondary 
webpage, then the researcher navigated to the home page 
prior to allocating it to a category. The health service was 
categorised as ‘infertility’ if it mentioned providing or 
supporting fertility treatments such as in vitro fertilisa-
tion. The health service was categorised as ‘preconcep-
tion’ if the website information indicated services distinct 
from fertility treatments that aimed to prepare either 
parent for a healthy pregnancy, birth and baby including 
into the child’s later life. ‘Pregnancy’ health services were 
categorised as websites that referred to providing care to 
women once they are pregnant. In addition to the pri-
mary health condition focus of the service, any reference 
to specific health care needs – infertility care, preconcep-
tion care, pregnancy care, postnatal care, and other - was 
recorded as binary variables on separate items to allow 
multiple healthcare needs to be identified. The researcher 
also recorded the health professionals listed as practic-
ing at the health service, informed by health profession-
als most commonly referenced in the literature regarding 
preconception care in Australia and elsewhere [9, 10]. 
These were general practitioner, specialist doctor, nurse 
or nurse practitioner, midwife, naturopath, acupunctur-
ist, and other. The researcher also recorded whether the 
health service explicitly referred to providing services 
for men, women, or other specific populations. The 
websites were further examined to determine whether 
they provided information through blogs and/or links 
to external websites. External websites were categorised 
as research (e.g., links to peer-reviewed publications or 
other research sources), organisations (e.g., government 
agencies, non-government organisations), and other. The 
details (e.g., URL and webpage title) associated with any 
external links were also recorded.

Statistical analysis
The data were exported into Stata 16.1 (StataCorp LLC) 
for analysis. Prior to analysis, the data were checked for 
missing data and discrepancies, and an additional vari-
able was added to allow multiple hits from websites with 
the same root URL to be identified. ‘Other’ responses 
were also interrogated, and new variables were generated 
for all health professional categories captured as ‘other’. 
A new variable was generated for each of the following: 
manual therapists (e.g., chiropractor, physiotherapist, 
osteopath, massage therapist), educators (e.g., childbirth 
educator, doula, hypnobirthing trainer), scientist (e.g., 
embryologist, scientist, geneticist), yoga/pilates (i.e., 
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yoga, pilates), counsellor/psychologist (e.g., counsellor, 
psychologist, social worker, psychotherapist), dietician, 
and other ingestive therapies (e.g., herbalist, homeopath, 
clinical nutritionist). A new variable was created to count 
the number of different health conditions or stages indi-
cated as an area of focus on the identified websites, and 
an additional variable was generated to determine the 
websites that referenced providing support to individuals 
across all stages of the reproductive period (preconcep-
tion/fertility, pregnancy, postnatal).

Descriptive frequencies and percentages were then 
generated for all variables and chi-square tests were con-
ducted to identify the characteristics most associated 
with the websites identified by each category of searches 
(i.e., ‘preconception’, ‘pregnancy’, ‘fertility’), and for web-
sites that were found to include information blogs or 
external links. The findings of the bivariate analysis were 
tested utilising a chi square test with effect size as deter-
mined by Cramer’s V. The effect size was classified as 
negligible association (0.00 and under 0.10); weak asso-
ciation (0.10 and under 0.20); moderate association (0.20 
and under 0.40); relatively strong association (0.40 and 
under 0.60); strong association (0.60 and under 0.80) and 
very strong association (0.80 and under 1.00), as reported 
by Rea and Parker [21].

Results
The searches resulted in identification of 831 website 
links after removal of sponsored links, with a median of 
27 (min 23, max 30) non-sponsored website links per 
location. Of these sites, 57.9% (n = 481) resulted from a 
search using a locality with a population equal to or less 
than 200 000, and 51.7% (n = 430) were websites associ-
ated with a health service. A list of all identified health 
service websites is provided in Supplementary File 2. The 
number of health service website links identified through 
the searches was greatest for search strings using the 
term ‘fertility’ (n = 194) and less common for ‘preconcep-
tion’ (n = 133) and ‘pregnancy’ (n = 103).

Table 1 presents the characteristics of websites associ-
ated with health services identified through the searches. 
The websites from all searches were most frequently 
associated with localities with populations equal to or 
less than 200 000 (54.2%). Most health services housed 
multiple health professionals (69.8%), including a special-
ist doctor (66.5%), nurse (20.9%), psychologist/counsellor 
(20.0%), naturopath (13.0%), midwife (12.3%) and manual 
therapist (10.7%). The website information indicated the 
services primarily focused on infertility (44.2%), and this 
was even more frequent when each website’s healthcare 
focus was counted independently (70.6%). Preconception 
care (60.8%) and pregnancy care (51.8%) were also identi-
fied for more than half of the websites. The highest pro-
portion of websites (n = 172, 40.1%) included reference to 

focusing on two of the four healthcare categories (infer-
tility, preconception, pregnancy, postnatal care) with 
less indicating the service provided care for one (n = 108, 
25.2%), three (n = 53, 12.4%) or all four (n = 94, 21.9%) 
categories and 32.8% (n = 141) providing support across 
preconception/fertility, pregnancy and postnatal periods 
(data not shown in Table 1). All services explicitly men-
tioned women among the populations targeted through 
their services, while 69.1% (n = 297) also referred to pro-
viding services for men and partners. Information pages 
and blogs were included in 36.9% of identified webpages 
while external links were included in 10.8%.

When compared to health service websites identified 
using search strings including ‘fertility’ and ‘pregnancy’, 
the websites found through searching ‘preconception’ 
had a greater frequency of websites linked to services for 
specific health professionals (V = 0.22) and of identify-
ing general health as the primary health condition focus 
for the health service (V = 0.26). These health services’ 
websites listed naturopaths (V = 0.32) and other inges-
tive therapies (e.g., herbalist, homeopath, clinical nutri-
tionist) (V = 0.19) more frequently, and specialist doctors 
(V = 0.24), nurses (V = 0.16) and midwives (V = 0.11) less 
frequently than other websites. They also had a higher 
rate of listing other target populations such as children 
or specific illness populations (V = 0.15), and of providing 
services across the preconception, pregnancy and post-
natal life stages (V = 0.28) as well as other specific health 
conditions (V = 0.28).

Websites found through searches using ‘fertility’ had a 
much greater frequency of primarily focusing on ‘infer-
tility’ within the health service (V = 0.48) and listing a 
specialist doctor (V = 0.40) among the health care team, 
compared with websites found when searching for ‘pre-
conception’ or ‘pregnancy’. These websites also had a 
lower rate of identifying pregnancy (V = 0.52) or postna-
tal (V = 0.46) care or support for other health conditions 
(V = 0.32) through the health service.

The health service websites identified through use of 
‘pregnancy’ as a search term had a relatively strong asso-
ciation with the primary health condition focus of the 
health service (V = 0.43) and a greater frequency of listing 
a midwife (V = 0.35) or manual therapist (V = 0.26) among 
the health service’s providers when compared with web-
sites found when searching for ‘preconception’ or ‘fertil-
ity’. They also had a lower frequency of identifying men 
and partners among their target population (V = 0.26) 
and of providing infertility care (V = 0.53) or precon-
ception care (V = 0.31) but a greater frequency of listing 
postnatal care (V = 0.29).
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All Preconception 
(n = 133)

Fertility (n = 194) Pregnancy (n = 103)

n (%) n (%) p* V n (%) p* V n (%) p* V
Locality
 Population equal to or less than 200 000 233 (54.2) 82 (61.7) 0.04 0.01 111 

(57.2)
0.3 - 40 (38.8) < 0.001 0.01

 Population greater than 200 000 197 (45.8) 51 (38.4) 83 (42.8) 63 (61.2)
Service type
 Multi-professional clinic 300 (69.8) 73 (54.9) < 0.001 0.22 155 

(79.9)
< 0.001 0.20 72 (69.9) 0.9 -

 Specific health professional 130 (30.2) 60 (45.1) 39 (20.1) 31 (30.1)
Primary health condition focus based on homepage 
content
 Infertility 190 (44.2) 45 (33.8) < 0.001 0.26 128 

(66.0)
< 0.001 0.48 17 (16.5) < 0.001 0.43

 General health 99 (23.0) 52 (39.1) 20 (10.3) 27 (26.2)
 Pregnancy 99 (23.0) 26 (19.6) 19 (9.8) 54 (52.4)
 Preconception 37 (8.6) 8 (6.0) 26 (13.4) 3 (2.9)
 Other 5 (1.2) 2 (1.5) 1 (0.5) 2 (1.9)
Health professionals working at the health service‡
Specialist doctor 286 (66.5) 66 (49.6) < 0.001 0.24 169 

(87.1)
< 0.001 0.40 51 (49.5) < 0.001 0.20

Nurse 90 (20.9) 15 (11.3) 0.001 0.16 54 (27.8) 0.001 0.16 21 (20.4) 0.9
Psychologists/Counsellors 86 (20.0) 29 (21.8) 0.5 - 48 (24.7) 0.03 0.11 9 (8.7) 0.001 0.16
Naturopath 56 (13.0) 39 (29.3) < 0.001 0.32 15 (7.7) 0.003 0.14 2 (1.9) < 0.001 0.18
Midwife 53 (12.3) 9 (6.8) 0.02 0.11 10 (5.2) < 0.001 0.20 34 (33.0) < 0.001 0.35
Manual therapist‡ 46 (10.7) 18 (13.5) 0.2 - 2 (1.0) < 0.001 0.28 26 (25.2) < 0.001 0.26
Scientist‡ 41 (9.5) 11 (8.3) 0.6 - 30 (15.5) < 0.001 0.18 0 (0.0) < 0.001 0.18
Acupuncturist 33 (7.7) 12 (9.0) 0.5 - 17 (8.8) 0.4 - 4 (3.9) 0.1 -
General practitioner 24 (5.6) 10 (7.5) 0.2 - 7 (3.6) 0.1 - 7 (6.8) 0.5 -
Educator‡ 21 (4.9) 5 (3.8) 0.5 - 9 (4.6) 0.8 - 7 (6.8) 0.3 -
Other ingestive therapies 20 (4.7) 14 (10.5) < 0.001 0.19 5 (2.6) 0.06 - 1 (1.0) 0.04 0.03
Dietitian 16 (3.7) 6 (4.5) 0.5 - 5 (2.6) 0.3 - 5 (4.9) 0.5 -
Yoga/pilates 9 (2.1) 3 (2.3) 0.9 - 1 (0.5) 0.04 0.10 5 (4.9) 0.03 0.11
Target population of the health service
Women 430 

(100.0)
133 
(100.0)

- - 194 
(100.0)

- - 103 
(100.0)

- -

Men 297 (69.1) 93 (69.9) 0.8 - 152 
(78.4)

< 0.0001 0.18 52 (50.5) < 0.001 0.26

Other (e.g., children, illness populations) 95 (22.1) 42 (31.6) 0.002 0.15 38 (19.6) 0.3 15 (14.6) 0.04 0.10
Healthcare needs addressed at the health service
Infertility care 303 (70.6) 89 (67.4) 0.3 - 186 

(95.9)
< 0.001 0.50 28 (27.2) < 0.001 0.53

Preconception care 261 (60.8) 99 (75.0) < 0.001 0.19 127 
(65.5)

0.08 - 35 (34.0) < 0.001 0.31

Pregnancy care 222 (51.8) 87 (65.9) < 0.001 0.19 45 (23.2) < 0.001 0.52 90 (87.4) < 0.001 0.41
Postnatal care 201 (46.9) 84 (63.6) < 0.001 0.22 42 (21.7) < 0.001 0.46 75 (72.8) < 0.001 0.29
Other care (e.g., for specific health conditions) 161 (37.5) 73 (55.3) < 0.001 0.25 40 (20.6) < 0.001 0.32 48 (46.6) 0.03 0.10
Healthcare across preconception, pregnancy, and postnatal 
life stages

141 (32.8) 70 (52.6) < 0.001 0.28 41 (21.1) < 0.001 0.23 30 (29.1) 0.4 -

Website information sources
Blogs 157 (36.9) 49 (37.4) 0.8 - 81 (41.8) 0.05 0.10 27 (26.2) 0.01 0.12
Links to external sources 46 (10.8) 10 (7.6) 0.2 - 21 (10.9) 0.9 - 15 (14.6) 0.2 -
Link to research publication or website 6 (1.4) 1 (0.8) 0.5 - 2 (1.0) 0.6 - 3 (2.9) 0.1 -

Table 1 Characteristics of websites promoting health services for preconception, fertility, and pregnancy, compared with other health 
services’ websites identified using the study search protocol (n = 430)
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Discussion
This study provides a preliminary examination of health 
services that can be found through internet-based 
searching by Australian consumers seeking health advice 
or support prior to becoming pregnant. Our simulated 
searches found 481 websites that provide information on 
health services across Australia that support pregnancy 
planning and preparation. Characteristics of these ser-
vices varied based on the search terms used, including 
‘preconception’, ‘fertility’ and ‘pregnancy’. While specific 
details of these differences are important, the overall sig-
nificance of these findings are also relevant. In particular, 
the overall results highlight the lack of preconception-
focused health services identified through searches using 
the ‘pregnancy’ – women’s preferred search term to find 
preconception information as identified by previous 
research [17] - and suggests a misalignment between the 
terminology used by health professionals and consum-
ers. However, future research should verify the preferred 
search terms used by Australians seeking preconception 
information to verify this gap.

The services found through the internet searches were 
more commonly multi-professional clinics. Importantly, 
the health professionals practicing through these clinics 
sometimes included providers beyond those commonly 
considered as involved in preconception and maternity 
care support (e.g., naturopaths, massage therapists), par-
ticularly for individuals who may not be experiencing 
fertility issues. It is possible that this finding arose due to 
the broadness of the search terms used and the need for 
multidisciplinary clinics to rely on equally broad terms 
when describing their website services. However, due to 
the lack of clarity regarding who is ultimately responsible 
for preconception care [9] it is possible that consumers 
may not know to search for specific types of health pro-
fessionals when seeking preconception services. While 
specialist doctors are undoubtedly central to contem-
porary fertility treatments [22], preconception health 
extends beyond assistance with becoming pregnant and 
includes changes in health behaviours to improve the 

overall health of both parents with the aim of achieving 
a healthier pregnancy and improving short- and long-
term health outcomes of the baby [22]. Individuals seek-
ing preconception care require access to health care that 
can provide holistic support and address the preconcep-
tion risk factors known to impact on maternal and child 
outcomes; including, but not limited to, dietary intake, 
lifestyle behaviours, psychosocial factors, and infectious 
disease [22]. While preconception care is acknowledged 
within Australia’s women’s and men’s health strategies 
[5, 6], there is no nationally coordinated implementa-
tion plan and there appears to be a notable lack of clar-
ity regarding who should be providing such care [9]. As 
such, the finding that health professionals such as natu-
ropaths are practicing in almost one third of all services 
listed through searches for ‘preconception’ is notable and 
aligns with previous research reporting women who are 
attempting to conceive are more likely to consult with a 
naturopath compared to women not attempting to con-
ceive [10]. Importantly, while Australian naturopaths 
commonly report a special interest in women’s health, 
frequently discuss common preconception risk factors 
with their patients (e.g., diet, lifestyle, alcohol intake, 
environmental exposures), and recommend diet and 
lifestyle changes to their patients [23], little is known 
about the content of those discussions or their alignment 
with the evidence-base regarding preconception health 
and care. However, it is also worth noting that there are 
similar gaps regarding the content and evidence-base of 
other health professionals’ patient communication about 
such topics [9, 24, 25]. Further research investigating the 
health literacy and preconception health practice behav-
iours of all Australian primary and community-based 
healthcare professionals is needed to fill these gaps and 
inform the implementation of preconception health care 
that optimises use of the health workforce.

Our study also found moderate to relatively strong 
associations between the search term used and the pri-
mary health condition focus of the services linked to 
the identified websites. However, the nature of this 

All Preconception 
(n = 133)

Fertility (n = 194) Pregnancy (n = 103)

n (%) n (%) p* V n (%) p* V n (%) p* V
Link to external government or non-government 
organisation

46 (10.8) 10 (7.6) 0.2 - 20 (10.4) 0.8 - 16 (15.5) 0.07 -

Link to other external source 5 (1.2) 3 (2.3) 0.2 - 1 (0.5) 0.3 - 1 (1.0) 0.8 -
‡ Professions included in categories as follows: manual therapists - chiropractor, physiotherapist, osteopath, massage therapist; educators - childbirth educator, 
doula, hypnobirthing trainer; scientist - embryologist, scientist, geneticist; yoga/pilates - yoga, pilates; counsellor/psychologist - counsellor, psychologist, social worker, 
psychotherapist; other ingestive therapies - herbalist, homeopath, clinical nutritionist

*p value from chi-square test comparing each category with the other two categories (for example, comparing the ‘preconception’ category with the ‘fertility’ and 
‘pregnancy’ categories combined)

V = Cramer’s V reporting effect size defined as negligible association (0.00 and under 0.10); weak association (0.10 and under 0.20); moderate association (0.20 and 
under 0.40); relatively strong association (0.40 and under 0.60); strong association (0.60 and under 0.80) and very strong association (0.80 and under 1.00). This is 
only reported if p value is < 0.05

Table 1 (continued) 
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association appears somewhat complex. For example, 
there is a higher frequency of preconception as a primary 
focus among services identified through use of ‘fertility’ 
as a search term compared to ‘preconception’. Instead, 
‘preconception’ health service websites more commonly 
focused on general health or pregnancy. The reason for 
this difference is unknown but may be related to precon-
ception care being more associated with general health 
and wellness rather than solely-focused on treatment of 
fertility issues [4, 26]. As such it may be that the web-
sites identified through using ‘fertility’ as a search term 
are listing preconception services within the specific 
context of improved fertility while health services asso-
ciated with other websites may employ a broader lens 
within their preconception care approach. However, 
these possible interpretations need to be tested through 
additional research. A further complexity regarding avail-
able health services relates to continuity across reproduc-
tive health care. Specifically, websites identified through 
the ‘fertility’ search had a lower rate of listing care pro-
vided across preconception, pregnancy and postnatal 
life stages, while ‘preconception’ search results identi-
fied care provided across all reproductive life stages in 
more than half of the identified health service websites. 
This finding helps identify a novel area for research into 
continuity of care for reproductive health. It queries how 
continuity may be provided to couples planning a family 
from preconception through the postnatal (or intercon-
ception) period; an identified priority in maternity care 
albeit with a focus on antenatal and intrapartum services 
[27, 28]. While preconception-to-postnatal continuity 
is not contingent on one health service providing care 
throughout all reproductive health stages, preliminary 
stakeholder-engaged research has identified within-ser-
vice and between-service continuity as a significant gap 
within Australia’s health system [29]. For this reason, the 
degree to which available services ensure continuity for 
couples by facilitating effective transition of care from 
and to other relevant health services and providers would 
benefit from closer attention.

Our study also found that men were less commonly 
included than women among the populations explicitly 
targeted in the content listed in the websites. There was 
also a weak association with the frequency of men and 
partners as a target population among websites found 
through use of ‘infertility’ (greater frequency) and ‘preg-
nancy’ (lesser frequency) as a search term. While men 
may be argued to have a lesser role in pregnancy, it is 
unclear why they are listed more commonly on ‘infertility’ 
health service websites than those found through ‘pre-
conception’ searches and not with the same frequency as 
women in any of the searches. This finding is particularly 
important within the context of both fertility and precon-
ception care as the health of both reproductive partners 

impacts the ability to conceive [30] and the health of 
the baby at birth and later in life [31, 32]. Notably, male-
sexed reproductive partners contribute important diverse 
preconception health risk factors through, for example, 
their age [33], tobacco use [34–36], body weight [37], 
and occupational exposures [36], which may increase the 
risk of adverse offspring outcomes at birth (e.g., prema-
ture birth [33, 37], low birth weight [33, 37], macrosomia 
[37], stillbirth [37], congenital anomalies [37]) and during 
childhood (e.g., childhood cancer [34, 35], autism spec-
trum disorders [38], asthma [36]). Importantly, in some 
cases there may be a greater risk of adverse outcomes 
for men than when women have the same preconcep-
tion exposure, with multigenerational epidemiological 
research finding father’s smoking before conception pre-
dicted their child’s early-onset asthma whereas mother’s 
smoking before conception did not [36]. Despite the 
importance of men’s preconception health, evidence sug-
gests men and partners feel excluded from preconception 
and antenatal care and are viewed as ‘outsiders’ by health 
professionals in this context [39]. Furthermore, Austra-
lian general practitioners have reported perceived barri-
ers to disseminating preconception health information to 
men including feeling uncertain about their own knowl-
edge about men’s preconception health needs [40]. These 
potential barriers may be further exacerbated by lower 
rates of health care access [41] and greater incidence of 
risk taking behaviours [42] among male populations. 
Despite these challenges, evidence does suggest men may 
be receptive to preconception health counselling [43], 
and the reasons for their omission from between 20% and 
30% of health service websites identified through use of 
‘preconception’ and ‘infertility’ as a search term requires 
urgent attention.

A preliminary analysis of the consumer information on 
the identified websites found one third of the websites 
published additional information on pages with one in 
ten websites providing consumers with links to external 
websites for further information. This finding highlights 
the potential variability in publicly available preconcep-
tion health information available in Australia. While 
there are some organisations that focus on health infor-
mation for couples attempting pregnancy, such as the 
Your Fertility website produced via the Fertility Coali-
tion [44], their primary focus is on fertility issues and 
as such may not be viewed by consumers as relevant for 
individuals seeking more general preconception health 
information. It is important for health promotion initia-
tives to carefully identify their audiences and develop 
messages that are audience-specific, particularly for mass 
communication methods such as websites [45]. As such, 
the content contained in external websites may not pro-
vide the information nor use the language that individu-
als seeking general preconception health information 
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feel is meaningful or relevant to them [12]. The value of 
these external links may also be affected if the available 
information is inconsistent or does not align with the 
best available evidence. Indeed, Italian research suggests 
that the likelihood of finding online preconception care 
information that is consistent with clinical preconception 
guidelines is low [17]. A closer examination of the content 
of the health information contained on websites identi-
fied through internet searches for preconception, fertil-
ity and pregnancy care in Australia is urgently needed, 
alongside consumer involvement to ensure the informa-
tion and messages are meaningful and relevant. Further 
research should also explore how the use of online infor-
mation can be optimised to increase consumer awareness 
and uptake of preconception care.

Limitations
The study methodology was informed by similar research 
that used simulated Google searches to find available 
preconception care information in Italy [17]. Our study is 
the first exploratory investigation of health services that 
may be found through internet-searching by consumers 
in Australia to support them to prepare for pregnancy. 
However, the searches were undertaken with single key 
word search terms, and these search terms were not 
developed through co-design with consumers and there-
fore the findings may deviate from the results of real-
world internet searches. Future research should engage 
with the community to better understand the search 
terms they would use to find preconception health ser-
vices and, should this vary significantly from the terms 
used in this study, additional internet search studies 
should be undertaken. It is also important to acknowl-
edge that some health services, such as general prac-
tice, may not have a strong online presence under the 
assumption that it is the main entry point to the health 
care for most individuals. However, given the lack of 
clear responsibility for preconception care in the health 
system coupled with low awareness in the general com-
munity, this low online presence of general practice may 
result in individuals seeking preconception health advice 
and care from other healthcare services. Further research 
could also collect more detailed data, for example on the 
healthcare professionals involved in providing precon-
ception care, which increasingly involves for example 
pharmacists, maternal and child health nurses and social 
prescribers. As the study was limited to locations with 
populations greater than 50,000 the findings may not be 
generalisable to other regional or remote communities 
with lower population levels. Furthermore, our findings 
provide a cross-sectional picture of the availability and 
characteristics of health services found by searching for 
preconception care in Australia, and repeated searches 

would be needed to monitor changes and improvements 
over time.

Conclusions
The internet provides one increasingly important channel 
for those searching for information about preconception 
health and care and online information can be a powerful 
tool to support education on preconception health and 
increase awareness about the availability of and access 
to preconception care services. The ongoing availability 
and quality of such online information are issues that will 
only gain further significance for those seeking precon-
ception care as well as all engaged in wider preconcep-
tion practice, service provision and policy development. 
In the absence of a coordinated, government-led plan to 
implement preconception care in the Australian health 
system, community-led health services will arise that will 
need a strong online presence to provide evidence-based 
information and signposting to relevant local services.
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