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ARTICLE INFO ABSTRACT

Keywords: Purpose: The purpose of this project was to develop and evaluate an eHealth intervention to promote healthy
Diet ) lifestyle for pregnant women. The setting was a low socio-economic and multi-ethnic area in Melbourne,
Exercise Australia.

SJZE;::CY Methods: This paper briefly describes the development of the eHealth intervention, which was aimed at a low
Education level of literacy, and the evaluation of the intervention by pregnant women. A basic descriptive survey was

undertaken to evaluate user friendliness, usefulness and acceptability of the intervention.

Results: The intervention was developed by a team of experts and forty pregnant women participated in the
evaluation. Results indicated that participants found the intervention informative, useful and easy to navigate.
They also identified some minor areas for improvement which will be addressed prior to proceeding to a formal
controlled evaluation.

Conclusion: Results from this evaluation are encouraging and suggest that women found the intervention
convenient, trustworthy and engaging. Most enjoyed navigating the website information. As such, it is likely to
prove a useful support for delivering dietary and exercise information to pregnant women in the local low socio-
economic area. Further formal evaluation will test the efficacy of the website in improving diet and exercise
outcomes during pregnancy.

1. Introduction

The rapid development of web-based technology has seen a rise in
online resources and interventions to promote a healthy lifestyle for a
range of groups, including individuals living with illness, (Schneider
et al., 2020) and those at risk of developing chronic conditions, such as
diabetes (Ferrara and Ehrlich, 2010). Different patterns of use are
associated with different users, with majority status and higher educa-
tion considered to be predictors of greater engagement with health in-
terventions (Graham et al., 2017).

Pregnant women, in general, are considered to be ardent internet
users (Sayakhot and Carolan-Olah, 2016) and are especially motivated
to seek out information on pregnancy related topics such as nutrition,
listeria infection (Lobo et al., 2020) and fetal development (Sayakhot
and Carolan-Olah, 2016). Earlier studies, such as Lagan et al. (2010) also
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suggest that women use the internet to supplement and clarify infor-
mation received from health care providers. In this way, internet
searching has an important impact on confidence and decision making
in pregnancy (Lagan et al., 2010). Overall, pregnant women particularly
value the immediacy of access and use online sources for information
and reassurance (Lupton, 2016) and many express a preference for on-
line information (Kennedy et al., 2017a; Lau et al., 2018). Such prefer-
ences appear to be consistent across culturally and socioeconomically
diverse groups of women (Kennedy et al., 2017a; Waring et al., 2014). In
Australia, particularly in metropolitan areas, most pregnant women,
have access to a mobile phone and internet (AIFS, 2013). This level of
access and engagement (Lupton, 2016) make digital interventions a
useful medium for health messages in pregnancy.

The evidence suggests that many pregnant women have limited
knowledge of healthy diet and required physical activity in pregnancy
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(de Jersey et al., 2013; Wilkinson et al., 2018). This is a serious concern
as more than half of all women, in developed countries, gain excess
weight in pregnancy (Goldstein et al., 2018) and excessive weight gain is
linked a number of adverse pregnancy outcomes such as gestational
diabetes (Barton et al., 2015; Goldstein et al., 2017), pregnancy related
hypertension (Macdonald-Wallis et al., 2013) and macrosomia (exces-
sive infant size) (Heery et al., 2013), which predisposes to childhood
obesity.

Low levels of knowledge are especially the case for women from low
income backgrounds (de Jersey et al., 2013; Hackley et al., 2014).
Limited English language skills may also limit access to information and
individuals with low health literacy (limited ability to read and under-
stand health related material) may need direction and assistance to
source information pitched at an appropriate level of comprehension
(Mitsutake et al., 2020). There is also a concern about the quality of
pregnancy related nutritional information freely available on the
internet and Storr et al. (2017) give a clear example of the dangers.
During a content analysis of internet websites providing nutritional
advice in pregnancy, these authors found that less than 40% of websites
provided accurate information (Storr et al., 2017).

Other difficulties in the provision of dietary information may relate
to sensitivities around discussing overweight and obesity (Lindqvist
et al., 2014; Lucas et al., 2014), limited time during antenatal appoint-
ments (Duthie et al., 2013) and the unclear role health professionals,
such as midwives and clinicians, play in offering nutritional advice
during pregnancy (Arrish et al., 2014; Lee et al., 2018).

At this stage, there is no clear consensus on the value of online in-
terventions to promote healthy lifestyle in pregnancy or to reduce
excessive gestational weight gain, particularly in low socio economic or
diverse communities. This is likely related to the low volume of in-
terventions developed for these groups and the heterogeneity of existing
interventions. A recent systematic review (Rhodes et al., 2020), which
reviewed 11 studies on digital health interventions targeting diet,
physical activity and gestational weight gain, in pregnancy, found that
the evidence was insufficient to support the effectiveness of exclusively
digital interventions to improve pregnancy outcomes. However, the
meta-analysis was limited by the wide range of study outcomes, and the
number of pilot studies, with small samples, included in the review.
Similarly, Walker et al. (2018), who conducted a broad based meta-
analysis of interventions to prevent excessive weight-gain in preg-
nancy, found that eHealth interventions did not improve outcomes.
They concluded that such interventions have the potential to reach to
younger women but cautioned about the need for further evaluation
(Walker et al., 2018).

On the other hand, a recent study by Hayman et al. (2017), found
that the delivery of a computer based intervention to increase physical
activity in pregnancy is feasible and likely to improve outcomes. Simi-
larly, Phelan et al. (2017, 2019), found that internet interventions had
positive effects on postpartum weight loss and normal weight gain in
infants, among low income women.

Against this background of unclear results, best outcomes seem to be
linked to interventions that are visually appealing, with interactive
components, that are supported by educational principles and endorsed
by healthcare staff (Lau et al., 2018). Cultural specificity is also likely to
be important (Nitsos et al., 2017).

In the study setting, a pregnancy clinic at a major metropolitan
hospital, earlier studies indicated that pregnant women did not clearly
know or understand the components of a healthy lifestyle (Carolan et al.,
2012; Carolan et al., 2010; Poth and Carolan, 2013). They additionally
indicated a need for clear specific guidelines about diet and exercise in
pregnancy including examples of recommended foods, serving sizes and
safe exercises for pregnancy (Carolan-Olah et al., 2015). Most indicated
that generic educational material did not satisfy their information needs.
Similar findings have been reported elsewhere, with pregnant women
requesting more personalized information about healthy lifestyle in
pregnancy, including recipes, cooking demonstrations and exercise
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advice and videos (Kennedy et al., 2017a; Costa et al., 2015). With all of
these difficulties in mind, the current project aimed to develop an online
diet and exercise eHealth intervention and to conduct an evaluation of
the program, via an initial user-response survey.

2. Methods
2.1. Study setting

This study was conducted in the Western region of Melbourne, a
socially disadvantaged area by Australian standards (ABS, 2011). A
number of factors adversely affect pregnancy health in this region such
as limited employment, low levels of education, financial disadvantage
and limited knowledge of nutrition (Poth and Carolan, 2013). High rates
of obesity, physical inactivity and gestational diabetes are also common
(Women’s Health West, 2015) and these issues are significantly associ-
ated with adverse pregnancy outcomes (Aviram et al., 2011). As many as
60% of the local population are migrants who speak a language other
than English at home (ABS, 2019). This population is at greater risk of
poor birth outcomes, related to inadequate access to perinatal health
education and services (Brown et al., 2011).

2.2. Development of the website

Development of the website was guided by an expert panel, including
a medical doctor, midwife, diabetes educator, dietitian, exercise physi-
ologist, and literacy expert. The CONSORT EHEALTH checklist (beta-
V.1.5) was used to ensure the website was compliant with expected
eHealth standards. The literacy expert advised adopting a number of
measures to improve access for women with low levels of health literacy.
These measures included: multiple photos and illustrations, minimal
text and no more than one idea per slide. A quiz was included at the end
of each module to allow women to check their knowledge. Similar ap-
proaches have previously been successfully used to promote health lit-
eracy (Negarandeh et al., 2013).

The development of modules and intervention content was informed
by 32 earlier interviews with pregnant women attending for care at the
hospital pregnancy clinic. Interview findings (as yet unpublished)
indicated that women encountered a number of barriers to eating well
and exercising in pregnancy, including: competing time demands, a lack
of motivation, fears about safety of foods and exercise in pregnancy, and
dietary restrictions such as vegetarianism.

2.2.1. Theoretical framework for developing the website

The overall goal of the website was to provide pregnant women with
the necessary information and motivation to make healthy choices in
pregnancy. The website was developed using elements of social cogni-
tive theory (Bandura, 2001), such as: outcomes expectations; self-
efficacy; facilitation; and self-regulation (MacAllister et al., 2008).
Table 1 shows each component of social cognitive theory and how it
links to components of the website. Barriers were also addressed in the
development of the intervention, for example providing recipes for
quick healthy meals and encouraging women to make incremental ex-
ercise changes such as parking the car further away from their desti-
nation to increase daily physical activity.

2.2.2. Overview of the website

The website includes 4 modules: (1) Introduction: Healthy eating
and exercise in pregnancy; (2) What is healthy eating?; (3) Exercise in
pregnancy; (4) Your baby’s development. Links are also provided to a
number of external sites such as the Australian Department of Health
dietary guidelines (NHMRC: National Health and Medical Research
Council, 2012). There is a further link to downloadable pdfs of recipes
and ethnicity specific meal plans. Based on census data indicating high
proportion of these groups in the geographical area, recipes and links
were provided for common Vietnamese and Indian foods, in addition to
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Table 1
Links between social cognitive theory and website components.

Social cognitive theory Description

Specific modules and resources

Outcome expectations: addressed by clearly outlining the ~ Supported by numerous photos of babies. In our earlier studies, we found that
benefits of healthy diet and exercise to both mother and ~ women were highly motivated to maximize the infant’s health (Carolan-Olah et al.,
baby. 2017; Carolan et al., 2012). Most women found the photos of healthy infants to be

especially motivating.

Self-efficacy: addressed by promoting women'’s beliefs in Supported by improving women'’s knowledge about healthy diet and exercise, goal

their ability to improve their health outcomes setting, and providing sample menus and links to easy recipes, suitable for the
family.
Facilitation: addressed by providing resources to Supported through the provision of items such as the BMI calculator, dietary advice,
encourage behavior change. and exercise videos.
Self-regulation: addressed by promoting the control of Supported by providing advice for incremental behavior changes such as including a
oneself through goal setting and feedback single serve of vegetables at dinner to slowly increase vegetable consumption with

an ultimate aim of including five serves of vegetables daily. For women who wished
to undertake a systematic approach to self-regulate, goal setting tools and templates
were included as additional resources.

e Modules 1, 3 and 4

e Modules 1, 2 and 3

e End of module quizzes

o Additional resources (meal
plans, recipes and goal setting)
e Modules 1, 2, 3 and 4

o Additional resources (meal
plans, recipes and goal setting)
e Modules 1, 2 and 3

e End of module quizzes

o Additional resources (goal
setting)

more usual Australian foods.
Module 1. Introduction: Healthy Eating and Exercise in Pregnancy.

This module introduces the website and overviews topics related to
weight gain in pregnancy. Healthy weight gain in pregnancy is described
as is determining appropriate gestational weight gain based on the
woman’s body mass index (BMI). The overall goal of the module is to
educate women about the prevention of excessive weight gain in preg-
nancy through healthy lifestyle adjustments. See example below:

HEALTHY EATING AND EXERCISE IN PREGNANCY L

HOW MUCH WEIGHT SHOULD | GAIN?

Your expected weight gain during pregnancy will depend on your Body Mass Index
(BMI). This is a figure calculated for you by your midwife or doctor early in pregnancy
to check your weight range

Itis a good idea to calculate your BMI early in pregnancy.

By using your height and weight, you can calculate your BMI on this

Module 2. What is Healthy Eating? o following serve sizes and recommendations

This module provides advice about what constitutes a healthy diet
and the requisite steps to achieve a healthy eating plan. Steps include:
e eating regularly throughout the day, example:
e eating from a wide variety of the 5 food groups

This module additionally offers quick easy guides to estimate serve
sizes such as using the hand to estimate a portion of bread or meat, for
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WHAT IS HEALTHY EATING?

MEASURING SERVES
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Using your hand, measure out serve sizes of the foods you eat.

HAND:
Breads

PALM:
Meats

FIST:
Veggies, Rice,
Pasta, Fruits

FINGERTIP:
Fats ( butter)

|

Module 3. Exercise in Pregnancy.

This module was developed based on the most recent best practice
guidelines (Hayman et al., 2016; Department of Health Australia, 2014)
on physical activity and exercise during pregnancy. It provides infor-
mation on the benefits of exercise and physical activity, how much (time
and intensity) exercise and physical activity is needed, and, types of
physical activity and exercise that are appropriate during pregnancy.
Practical suggestions for increasing physical activity and a generic ex-
ercise program with both strength and aerobic exercises were included
and accompanied by clear text and video instructions. See example
below:

10/24

Module 4. Your Baby’s Development.

This module was informed by recommendations for micronutrients
in pregnancy (Hermoso et al., 2011; Blumfield et al., 2012; Victoria State
Government, 2014) and outlined specific nutrients considered beneficial
for fetal development, within each trimester. For example, as shown in
the image below, increasing foods that contain vitamin C in the third
trimester to promote infant bone development. Module 4 also provides
information about foods and substances to be avoided during preg-
nancy, such as alcohol, smoking and foods which may contain Listeria
(such as processed meats and soft cheeses).

EXERCISE IN PREGNANCY e

Instructions

Sit upright, chest tall and shoulders pressed back. Holding a weight in your hand,
drop your arm down to your side. Bend your elbow, bringing the weight to your
shoulder, then push it up above your head. Reverse the movement back to the start

position

Experience level

Beginner: 10 lifts on each side, 30 seconds rest then repeat (0.5L — 1L bottles filled
with water or sand or 0.5kg — Tkg hand weights)

Intermediate: 10 lifts on each side, 30 seconds rest then repeat a further 2 times
(1L-2L of bottles filled with water or sand or 1kg-2kg hand weights)

Advanced: Do the lifts at a steady pace for 30 seconds, then rest 30 seconds, repeat
a further 2 times. Use 0.5L - 1L of bottles filled with water or sand or 0.5kg - Tkg

hand weights)

Movie copyright to Nigel Stepto
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YOUR BABY'S DEVELOPMENT

VITAMIN C

Vitamin C helps your baby grow and makes their bones and teeth strong.

Vitamin C is also good for the placenta
Vitamnin C can be found in these foods
> Capsicums

> Paw paw and guava
> Oranges, strawberries, kiwifruit

2.3. Process evaluation of the website

2.3.1. Ethical considerations

The study was approved by the Hospital ethics committee, Western
Health (HREC/11/WH/81). Participants were informed that involve-
ment in the study was voluntary and they could choose to withdraw
from the study at any time without penalty. Written informed consent
was obtained from each study participant before data collection. All
participant details remained confidential.

2.3.2. Assessment measures

The internet evaluation and utility questionnaire (IEUQ) (Ritterband
et al., 2008; Thorndike et al., 2008), was used to measure participants’
experiences and perceptions of the website. The IEUQ has 15 questions,
13 with 5-point Likert scale responses (0 ‘not at all’ to 4 ‘very’) and 2
open-ended response questions (Table 2). The questionnaire evaluates;
user-friendliness, convenience, engagement, visual layout, privacy
concerns, satisfaction, acceptability, usefulness, comprehension, trust-
worthiness, credibility, helpfulness and mode of delivery. The open-
ended questions focus on what was ‘most helpful’ and ‘least helpful’
about the web intervention. The IEUQ was additionally selected for its
ease of use and simplicity. Women were asked to evaluate the website at
the hospital clinic. A brief and simple measure, that was easily under-
stood, was critically important for this initial evaluation.

Table 2
IEUQ questionnaire.

1) How easy was the web program to use?

2) How convenient was the web program to use?

3) How much did the web program keep your interest and attention?

4) How much did you like the web program?

5) How much did you like the way the web program looked?

6) How worried were you about your privacy in using this web program?

7) How satisfied were you with the web program?

8) How good a fit was the web program for you?

9) How useful did you find the information in the web program?

10) How easy was the information to understand?

11) How much did you feel you could trust the information in the web program?

“12) If you want to learn more about healthy pregnancy in the future, how likely
would you be to come back to this web program?

13) How good of a method was the internet for delivering this program?

14) What was the most helpful part of the program?

15) What was the least helpful part of the program?

@ Minor change of wording to include the term ‘healthy pregnancy’.

A study of an earlier and shorter version of the IEUQ showed internal
reliability of alpha = 69, (Ritterband et al., 2008). Results of the use of
IEUQ with other online health interventions have also been published
(Han et al., 2017; Hilgart et al., 2014; Ritterband et al., 2008; Ritterband
et al., 2012).

2.4. User testing

Following development, and prior to the evaluation by IEUQ, the
intervention was tested by four pregnant women for readability and
comprehension. Minor edits to the website occurred as a result of this
testing, for example minor changes to wording. Thereafter, a descriptive
survey design, was utilized to evaluate the quality of the website.
Descriptive surveys aim to establish the range and distribution of some
social characteristics, in this instance, user-friendliness and accept-
ability of the intervention.

2.4.1. Participants and data collection

The website was assessed by pregnant women presenting for care at
the study site, a pregnancy clinic at a major metropolitan hospital.
Recruitment and data collection took place over a 2 month period. In-
clusion criteria were: (1) ability to provide informed consent to

Table 3
Demographic characteristics.

Characteristic Participants (n = 40)
Age, mean (SD) 30.57 (5.87)
Gestation, mean (SD) 28.36 (7.42)
Parity, n (%)
Primiparous 18 (45%)
Multiparous 21 (52.5%)
Not specified 1 (2.5%)
Highest level of education obtained, n (%)
Secondary school 9 (22.5%)
TAFE Certificate 11 (27.5%)
TAFE Diploma 10 (25%)
Undergraduate degree 5 (12.5%)
Postgraduate 4 (10%)
Not specified 1 (2.5%)
Country of birth, n (%)
Australia 23 (57.5%)
India 4 (10%)
New Zealand 2 (5%)
Chile 2 (5%)
Other 9 (22.5%)
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Mode of delivery
Trustworthiness
Comprehension
Usefulness
Acceptability
P H Very
o . .
= Satisfaction B Mostly
J
>
g Privacy concerns = Somewhat
w W Slightly
Layout H Not at all
Enjoyment mNA
Engagement
Convenience
Ease of use
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Number of women
Fig. 1. Internet evaluation and utility questionnaire responses.
User Ease of Food énd . Practjlcal . X Lack of labelling Information too Layout and Not available in
L . exercise information and Quizzes Visual layout . . N
friendliness comprehension examples diagrams on images basic functionaliity other languages
. ) -Provided
) -Doing quiz at end -Easy formattin, f ; E i
-Easy to use. -Easy to -Detailed food . ithelped toknow  to fc‘low. ¢ -It would be more information -Perhaps too many :\_Iould .Il'ksltcf see
AInformationwas ~ understand with I2Es, BEmHESGH Y AR SHS, what | need to “Easy to follow- helpful if the baby ~ should be more slides per section. e
clear facts. exercise with hand diagram. detailed. - _Could be done other languages,
easy to i h know more of. good reference development Basi e.g., Vietnamese
understand. _Simple language,  -o¢° ouE -Information of -Quiz to photos. part, if it actually ; afsnc . through an app. S g
limited text, correct technique.  the 5 food groups  consolidate names the foods info[rmation] Could track food
-Not too cluttered useful visual aids. It was great and what serving knowledge. as well as the and exercise daily.
having the sizes are required -Could have more

-At a general level
without being too
technical.

-It simplified the
information to a
level that was

pictures of the
correct portion
size and the
examples of good
options for meals.

during pregnancy.

-Tips of each
trimester what is
helpful for baby’s

easy to absorb. ;cods for baby through each
growth and stage. -The
development. information they
-The exercise provide regarding
videos were do and don’t.
useful as they -Exercise .
showed exactly guidelines make it
how to do the seem less
exercise. daunting.

pictures.
-Perhaps have
more labelling on
images so foods
are even easier to
identify.

comprehensive list
of foods that can
and can't be eaten.
-More pictures on
downloadable
pages. [Resource
page]

Fig. 2. Internet Evaluation and Utility Questionnaire open ended responses.

participate; (2) Basic English; (3) attending the selected hospital preg-
nancy clinic; and (4) over the age of 18 years. Women were recruited on
a first come basis and fifty-three pregnant women who were waiting for
an appointment in pregnancy clinics, on various weekdays, were invited
to participate in the evaluation. Participants were compensated with a
$25 gift card following their involvement.

Data collection took place in the waiting area of the hospital preg-
nancy clinic. After providing consent, women were introduced to the
website layout and to the modules on an iPad by a member of the
research team. Participants were then asked to navigate the website
modules independently, and to complete a short demographic

questionnaire and the IEUQ. Descriptive statistics were computed for
demographic and IEUQ variables using IBM SPSS version 24. Comments
provided in the open ended questions were grouped into categories as
shown in Fig. 2. This initial testing was intended as a preliminary
evaluation and it was expected that it would highlight areas that needed
fine tuning, prior to proceeding to a more formal controlled evaluation.
Ultimately, when the intervention is ready for release, it is anticipated
that women attending the clinic will be provided with the website in-
formation by the clinic midwife and they will be able to access the
website from home, on home computers or mobile phones.
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3. Results

Fifty-three women were invited to participate in the evaluation of the
website and 43 provided informed consent. Three women later with-
drew when they were called to their appointments. Ten women declined
to participate for the following reasons: not interested, minimal under-
standing of English, less than 18 years of age. A total of 40 women took
part.

3.1. Demographic characteristics

Participants were aged between 19 and 44 years and were between
14 and 39 weeks gestation at the time of recruitment (Table 3). There
were similar numbers of first time mothers and subsequent mothers in
the group. All women had obtained a secondary school education and
around 70% had completed some form of additional study such as a
Technical and Further Education (TAFE) qualification (generally an
apprentice type practical certificate) or University degree. Just over half
of the sample was Australian born. The remaining participants were
from Oceania, Asia, South America, Europe and Africa, and these pro-
portions are consistent with population data from the Western region
(State Government Victoria, 2013). 30% spoke a language other than
English at home.

3.2. Internet evaluation and utility questionnaire

A large proportion of participants found the website very easy to use
(97.5%), very easy to understand (90%) and very convenient to use (85%).
Eighty percent of participants very much liked the layout of the website
and 82.5% reported that the information on the website was very trust-
worthy. Most participants found the website very useful (77.5%) and
indicated that the internet was a very good way to deliver diet and ex-
ercise information to pregnant women (80%). Most were very satisfied
with the website (72.5%), and 67.5% very much liked using the website.
Participants found the website to be very (57.5%) and mostly (37.5%)
engaging. Over half (53%) of the sample indicated that the website was a
very good fit and 35% suggested that it was mostly a good fit for their
needs. Most of the participants had no concerns (75%) regarding the
privacy of the website, while some were slightly (7.5%), somewhat (5%),
mostly (5%) and very (7.5%) concerned. Overall, the majority of par-
ticipants (approximately 90% or more) responded positively (either very
or mostly) to questions on the internet evaluation and utility question-
naire (Fig. 1).

Responses to the open-ended questions were mostly positive (see
Fig. 2). There were varying suggestions about what was ‘most helpful’
about the website. Participants indicated that they found the informa-
tion useful and easy to understand. They liked the specific examples
regarding meal ideas, portion sizes, foods to eat in each trimester and
exercise ideas. A few participants mentioned that they liked the quiz at
the end of each of the modules. Just 11 participants provided responses
about the ‘least helpful” aspects of the program. Two women suggested
labelling images in the ‘your baby’s development’ module would make
the food easier to identify. Other suggested improvements included,
reducing numbers of slides, including more pictures on the resources
page, adding food and exercise trackers and providing more detailed
information. When women completed the end of module 2 knowledge
quiz, many incorrectly identified the five food groups. In the module 4
quiz, most women did not correctly answer the question regarding
consuming food related to Listeria risk. Most indicated that foods which
may contain Listeria bacteria should be avoided completely; however
the answer to the question was that these foods can be eaten if cooked to
steaming temperatures. After completing the modules, a number of
women commented that they were unaware that they were able to
consume fish while pregnant. These findings indicate the new infor-
mation the women were learning while trying out the website. They
came to the website with preconceived ideas, for example, that fish was
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unsafe during pregnancy. After perusing the content, they realised that
fish was safe with some restrictions. Inaccurate concerns about listeria
risk appear to be common and this will be addressed in the program
refinement.

4. Discussion

In summary, this paper describes the development and initial eval-
uation of a new eHealth intervention to promote healthy diet and ex-
ercise in pregnancy. The target group was pregnant women living in a
low socio-economic area in the west of Melbourne and attending the
hospital clinic for pregnancy care. The aim of the intervention was to
provide women with information that was reliable, current and based on
best practice. This initial evaluation aimed to examine the user-
friendliness, acceptability and usefulness of this website and to iden-
tify issues associated with website content.

Participants were positive about the website and found it informa-
tive, useful and easy to navigate. These findings are encouraging, as they
demonstrate the acceptability of the intervention to inform women
about healthy diet and exercise in pregnancy. Some women indicated
minor improvements to the layout for example, replacing the word re-
sources with information and these minor amendments have been made.

Although a small number of digital interventions were previously
developed, to promote healthy diet and/or physical activity in preg-
nancy, most have not particularly targeted a multi ethnic area with low
health literacy (Dodd et al., 2018; Hayman et al., 2017; Knight-Agarwal
et al., 2015). For example, Hayman et al. (2017), who developed an
intervention to promote physical activity among pregnant women,
indicated that their study participants were all proficient in English and
72% had private health insurance. Almost 50% had completed a uni-
versity degree. Similarly, Dodd et al. (2018), reported that 73% of
participants in their evaluation study were Caucasian and 75% from
more advantaged backgrounds (Dodd et al., 2018). These features sug-
gest educated and motivated cohorts, who are likely to be self-interested
in improving pregnancy outcomes.

Of the studies that were concerned with socially disadvantaged
populations and/or CALD populations (Dalton et al., 2018; Hughson
et al.,, 2018), uptake of pregnancy information Applications (Apps)
varied. Dalton et al. (2018), developed an Android smart App targeting
pregnant women in a socially disadvantaged area in Australia, and
found difficulties recruiting and retaining women in their study, with
just 22% of participants completing the evaluation. Difficulties included
financial constraints, such as not having access to an android phone or
internet, and reduced rates of technological ability.

Hughson et al. (2018), undertook a literature review the evidence
around uptake of pregnancy Apps among women from CALD back-
grounds. Despite their broad search strategy, they found only a single
study that focussed on pregnant women from CALD backgrounds. That
study (Garnweidner-Holme et al., 2015) found, similar to the current
study, that health literacy was a concern and that health information
must be easily understandable to meet the informational needs of CALD
populations.

One of the challenges of developing this intervention was to achieve
a level that suited a diverse target group. The main purpose of the
intervention was to provide accessible information to all women,
regardless of levels of health literacy. However, some of the more
educated women reported that the information provided in the modules
was too basic, whereas some less well educated women suggested that
there was too much information. This suggests that the balance of in-
formation included in the resource lies somewhere in the middle, and is
likely to meet the information needs of most women in this group. For
those women who desire more information, links to other reputable
websites providing more detailed advice regarding diet and exercise in
pregnancy, were included as additional links (for example, links to
Department of Health Dietary guidelines).

Similarly, efforts were made to address the wishes and desires of
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pregnant women who participated in interviews in the formative phase
of this study, specifically in relation to including sample menus for the
most populous ethnic groups (Indian, Vietnamese) and clear informa-
tion about foods to eat and not to eat in pregnancy. Information on
portion sizes, and simple quick recipes were also included. Strategies for
increasing physical activity and simple exercise routines that could be
integrated into a busy day, were also included. This sort of specific di-
etary and exercise information is currently not readily available during
antenatal care (Duthie et al., 2013; Lindqvist et al., 2014; Lucas et al.,
2014).

Participants identified that the internet was a good means of deliv-
ering diet and exercise information in pregnancy and this is consistent
with the literature (Kennedy et al., 2017a; Sayakhot and Carolan-Olah,
2016). It seems likely that the eHealth intervention developed in this
study, will be acceptable to women in the study setting.

The future aim is to fine tune the website based on feedback and
comments and to conduct more formal controlled evaluation, such as an
RCT. That future evaluation will help identify whether the intervention
motivates pregnant women to make improvements in diet and exercise
and if the intervention supports women to achieve positive health out-
comes such as normal gestational weight gain, normal birth weight and
reduction in rates of pregnancy complications such as gestational
diabetes.

4.1. Study strengths and limitations

Initial evaluation has been conducted with 40 women and although
the sample was recruited on a first come basis, it is reasonably repre-
sentative of the target population in terms of Australian born and Indian
born participants, and socio economic levels. However, it did not
contain any South East Asian born populations and this is a limitation
that we aim to address in the future.

Although as many as 60% of the population in the study setting,
speak a language other than English at home, just 30% of participants in
the study spoke another language at home, and this is recognised as a
limitation.

The IEUQ questionnaire, used in this study, also has some limiting
features. The Cronbach’s internal reliability of alpha = 69, (Ritterband
et al., 2008) is not ideal due to the different constructs evaluated. Re-
ports by the questionnaire authors indicated that Cronbach’s alpha of
the subscales ranged from 0.64 to 0.94, however which values link to
which constructs have not been reported.

At the time of the study, validated questionnaires to evaluate health
based internet interventions were limited. The IEUQ was selected for its
relevance and for items of interest to the study. Ease of administration
was another important consideration.

Despite the limitations, the information derived from the IEUQ has
provided key information about the intervention’s acceptability and
user friendliness.

5. Conclusion

The findings of this evaluation indicated that pregnant women from
this area found the newly developed web resource on diet and exercise
acceptable, comprehensible and easy to use. A RCT is planned in the
near future and will demonstrate whether the intervention is associated
with positive changes in diet and exercise and improved health out-
comes in pregnancy. Ultimately, this intervention may serve as an
appropriate tool for supporting antenatal care.
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