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Background and objective
LactaMap is an online lactation care
support system designed to assist
general practitioners (GPs) caring for
breastfeeding women and infants. The
aim of this study was to qualitatively
evaluate GPs’ experience of the prototype
LactaMap website.
Methods
The study was conducted in Perth,
Western Australia, with five GPs in
2018/2019 by integrating a Think Aloud
protocol and a semi-structured interview.
Data were transcribed and uploaded to
ATLAS.ti 8 Qualitative Data Analysis
Software. Descriptive coding was themed
deductively and analysed.
Results
All participants responded positively to
the LactaMap website and indicated that
it was valuable. A small number of critical
usability issues were identified.
Discussion
Integrating two qualitative approaches
provided information about what may
influence LactaMap’s adoption by GPs.
The integrated data allowed evaluation
of LactaMap as it is and also considered
what might be possible, facilitating a
customised lactation decision support
tool for general practice.
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GLOBALLY, BREASTFEEDING RATES FALL

well short of World Health Organization
recommendations of exclusive
breastfeeding for six months, with
continued breastfeeding during the
introduction of complementary foods until
at least two years of age. The prevalence
of breastfeeding at 12 months is lower
than 20% in most high-income countries.1
Breastfeeding durations are longer in lowand middle-income countries, but even in
these settings only 37% of infants younger
than six months of age are exclusively
breastfed.1 The health, human capital
and economic costs of early weaning
for children, mothers and society are
significant.2 Nutrition-related shortfalls
in developmental potential affect
schooling and adult income. Together
these make up the largest component of
economic losses, estimated to total more
than US$285 billion each year.2
General practitioners (GPs) are
frequently consulted by mothers and
babies in the first six months postpartum
and have been shown to significantly
influence their patients’ infantfeeding decisions.3–5 When addressing
breastfeeding challenges, GPs report
that they have not received the lactation
education needed for the knowledge and
skills expected of them.6–8 Insufficient
time and poor accessibility of evidence
have been identified as impediments to
their ability to make use of research data.9
To deliver this knowledge in an accessible
format, a multidisciplinary group from

The University of Western Australia
developed LactaMap, an online lactation
care support system.10 LactaMap aims to
support GPs caring for women and infants
requiring lactation support by delivering
evidence-based lactation information in an
accessible format at the point of care. The
comprehensive website includes over 100
evidence-based clinical practice guidelines,
supporting information and patient
information documents, all underpinned
by more than 1000 references.
The everyday use of digital services
has become the norm in health.11 Online
clinical decision support systems have
the potential to improve healthcare
by delivering evidence-based clinical
information at the point of care
and encouraging the use of practice
guidelines.12 In order to facilitate
adoption and uptake, LactaMap is
designed to be used intuitively and
without prior training.13
Qualitative research methods are
particularly useful to test the feasibility
and utility of health interventions in
the real-world context for which they
were designed.14,15 Testing during
development provides important
preparatory information to evaluate
acceptability and improve design prior
to implementation.16,17 User experience
is a key factor influencing adoption and
use of online decision support systems by
doctors.13 Testing the user’s experience
with a website provides information about
how easy or pleasing it is to use and detect
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areas of the user interface that work well
or need improvement.18 This can then be
used to guide customisation to specifically
meet the unique requirements of general
practice. The aim of this study was to
evaluate GPs’ user experience of the
prototype LactaMap website by integrating
the results of two qualitative methods.

Methods
Intervention description

The target users of LactaMap are GPs. The
clinical condition targeted is lactation,
and the patient population consists of
mothers and term infants aged from birth
to two years of age. The context for use is
at the time-limited point of care (during a
medical consultation with a breastfeeding
mother and/or infant). LactaMap content
is therefore intentionally succinct and
intended to be easily navigated. Links to
additional supporting information and to
PubMed for references cited are included
if more information is desired.

Participants and procedures

A purposive sample of GPs from the Perth
metropolitan area in Western Australia
were invited by a research associate (JT)
to participate during September–October
2018. GP users nominated their preferred
location for data collection (home, clinic
or university campus). Interviews were
conducted in person with the research
associate, who trained by piloting both
protocols with researchers experienced
in qualitative research and health
professionals with clinical experience.
After providing written consent to
participate, GPs were required to register
with the LactaMap website and use one of
three case scenarios to guide navigation
around the website. They were instructed
to imagine themselves in consultation
with the patient. This was followed by a
semi-structured interview, which included
a self-reported rating of confidence in
treating patients with breastfeeding issues.
This was rated on a Likert scale from 1
(not confident at all) to 5 (very confident).
Participants received a $100 gift voucher
as compensation for time taken to
complete the case scenario and interview.
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User feedback processes

User experience evaluation of the
LactaMap website was conducted
by integrating two complementary
data-gathering techniques. An objective
task-oriented evaluation was carried out
using the Think Aloud protocol, and a
subjective evaluation was conducted via
a semi-structured interview. The Think
Aloud protocol is a cognitive analysis
method that requires users to verbalise
their thoughts as they move through a
user interface towards task completion.19
A sign with the text ‘please keep talking’
was attached to the computer monitor,
and GP users were also prompted
with these words verbally if they were
silent for more than 10 seconds. This
technique, with limited prompts, draws
on simple working memory without
introducing mental processing that
can influence the focus of attention.20
Almost all of the user’s conscious effort
is focused on task completion, with little
room for reflection, feelings or opinions.21
Once this task was accomplished, each
GP user completed a semi-structured
interview that included a set of
open-ended questions.22 This allowed
broader exploration of the individual’s
subjective views about the softwaresupported intervention, including
whether it contained the information
they needed, its potential usefulness for a
consultation involving breastfeeding and
whether they would be likely to use it for
decision support, with reasons discussed
for given responses.
To mimic expected use of the LactaMap
website, each GP user was asked to use the
allocated case to guide navigation through
website content until a decision point was
reached. Each case scenario represented
a different presentation of a lactation
condition, and each one varied in clinical
complexity. The different scenarios were
intended to capture the widest possible
use of LactaMap. Lactation terms used
across case studies were consistent with
terminology recommended in LactaPedia.23
Case scenario 1 was related to mastitis,
a common condition that is diagnosed in
20% of lactating women.24 As a result of its
common presentation during lactation, GP
users were expected to be familiar with this

diagnosis, its assessment and management.
Case scenario 2 was related to maternal
concerns regarding low milk synthesis.
Maternal perception of low milk synthesis
has been reported to be the main reason for
breastfeeding cessation in 35% of women
that wean early.25 Although relatively
common, approaches for management
are more complex, particularly in the
absence of standard objective tests to
assess milk production.26 Case scenario 3
related to the breastfeeding challenges
associated with an infant diagnosed with
tracheomalacia, a condition characterised
by insufficient supporting cartilages of the
trachea.27 This was chosen because it is a
rare presentation, with unknown incidence
and prevalence, and therefore one with
which GP users would be likely to have
less experience.27 All case scenarios were
reviewed by an experienced GP (DP) for
appropriateness of clinical content. Each GP
user was assigned one of the case scenarios
based on rotation, rather than cases being
individually randomised. GP user 1 received
case scenario 1, GP user 2 received case
scenario 2 and GP user 3 received case
scenario 3; GP user 4 then received
case scenario 1 again and so on. Users
were informed that there was no ‘right’ or
‘wrong’ way to use the website and that
their clinical decisions were not being
assessed. The ability of users to locate the
information they needed to support care
relating to the particular case scenario
they were presented (decision point) was
the task under investigation for usability
assessment.
Data analysis

Both the Think Aloud protocol and the
semi-structured interview were recorded
using an Olympus DM-3 digital voice
recorder and audio transcribed verbatim.
Transcripts were uploaded to ATLAS.
ti 8 Qualitative Data Analysis Software
for Mac to facilitate coding. Coding
was conducted by identifying quotes of
relevance to issues with LactaMap usability
and then grouping these into categories.
This descriptive coding of transcriptions
and grouping into categories was the data
analysis protocol. The categories were
then themed deductively on the basis of
attributes related to seven facets of user
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Results

experience (Table 1).28 Each code was
also given a usability ranking that related
to its effect on task completion, from
critical to positive (Table 1). This was
a modified version of a ranking system
used in previous studies.19,29 Coding was
conducted independently by two study
authors (MB and JT), then results were
compared and discussed until consensus
was reached. This process was repeated for
usability ranking and theming. Thematic
saturation was defined as the point at
which no new categories emerged under
each of the themes.30
Ethical approval to conduct the study,
reference number RA/4/20/4284, was
granted by The University of Western
Australia Human Ethics Research
Committee.

A total of six GP users were interviewed,
with thematic saturation reached after
participant 4. Participant details are
described in Table 2. Time taken to
complete the Think Aloud protocol plus
semi-structured interview ranged from
35 to 50 minutes.
Usability testing

Figure 1 shows user feedback
regarding the features of the prototype
LactaMap website. The usability
rankings were visually illustrated using
a coloured scale. Of 358 coded quotes,
222 (62%) related to an aspect the user
liked about the website, and 30 (8%)
related to critical issues that prevented
task completion.

Critical
Accessible

Using computers in a consult
Currency (last updated)

Credible

Feedback/About us
References

1 1

2

11
21

2

21
3

1

4

Index

7
2

Search engine functionality

2

Functionality

1 1

18

2

6

5

Interface error

4

1 1

1

Loading time

10
17

Search function

2

Video

2

7

Valuable

User satisfaction

4

1

22

6
3

4

Notes

Patient links

2
10

1

1

Lactapedia/definitions

Patient info/packs

15

9
5

2

Registration process/log on

Useful

35

13

Images/photos

Content

Positive

6

Intuitiveness

Layout

Something like LactaMap, which tries to
give you information that is useful right
then, comes in very handy because it’s a lot
better than saying to people, ‘I’m going to
have a think and go away and come back
tomorrow’. [Participant (P) 2]

7
3

3

Icons

Useable

In this study, the accessibility theme related
to whether users considered the website and
its content to be something they would be
likely to access in the context of time-limited
medical consults. Most users considered the
website and its content accessible:

2
2 1

1

Decision tree/care pathway

Findable

Accessible

11

2

Visual

Home button

Cosmetic

User experience was described according
to seven themes derived from Moreville’s
model for user experience design.28

1

Trust

Desirable

Severe

User experience

6
32

7

1
3

38

Figure 1. Themes, codes and their usability ranking (combined data from the Think Aloud protocol and semi-structured interviews)
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Table 1. Facets of user experience and usability rankings with definitions19,28,29
Facet of user experience

Definition

Accessible

User’s ability to access the website and its content
during consults

Credible

Users trust and believe what the website tells them

Useful

Website is of practical value to the user

Desirable

Design elements evoke emotion and appreciation

Findable

Content is navigable and locatable

Useable

Users can effectively and efficiently achieve their
end objective

Valuable

User satisfaction with the website and belief that it
delivers value

Usability ranking

Definition

Critical

Unable to complete task

Severe

Significant delay or frustration in task completion

Cosmetic

Minor issue that may or may not affect task completion

Positive

Something the user liked about the website

Two users noted that the login process
might be a problem if it took too long or
required them to remember ‘yet another
username and password’ [P2].
Credible

This theme related to whether users
found the website trustworthy. All but
one commented that the inclusion of
references assisted in having trust in the
information provided on the LactaMap
website:
Just having references after each section
does give you that reassurance that what
you are reading is true and relevant. [P6]
One user commented on the publication
date of references cited, worried about the
relevance of those that were more than 10
years old. This user suggested that a ‘last
updated’ date would help with trust.
Affiliation of the LactaMap website with
a university was also positively associated
with credibility.

Table 2. Participant details
Participant

Interview
location

1

Home

Occupation
General practice
registrar†

Breastfeeding
Confidence* patients/usual month

Lactation resources currently used

4

LactMed

10–20

Royal Women’s Hospital guidelines
Australian Breastfeeding Association
King Edward Hospital guidelines
Australian medicines handbook
Therapeutic Guidelines

2

University
campus

GP

4

3–4

Raising Children Network
Therapeutic Guidelines
Lactation consultant service for advice
and referral

3

University
campus

General practice
registrar†

2–3

12–15

Royal Children’s Hospital website
‘Australian Family Practitioner‘ articles
Google

4

University
campus

General practice
registrar†

3–4

30–40

King Edward Hospital guidelines

5

University
campus

GP

4

8

None – asks one of the nurses who have
breastfed, or a colleague

6

Home

GP

2

15–20

Australian Breastfeeding Association website

Royal Children’s Hospital website

Raising Children website
*Confidence was rated on a Likert scale from 1 (not confident at all) to 5 (very confident)
†A general practice registrar is a medical practitioner who has been accepted into medical specialty training to specialise as a general practitioner.
GP, general practitioner
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Desirable

Desirability considered website design
elements that evoked emotion and
appreciation. Feedback was very positive:
I think it looks really good. There’s
nothing like it. Nothing else that I’ve
ever seen like it. [P1]
Users liked the clear layout, colour and
text, preferring ‘not to have stuff all over
the screen’ [P6].
Findable

Findability was focused on whether it
was easy to navigate around the website
and locate relevant content. Again, most
quotes related to an aspect of the website
that the user liked. The LactaMap decision
tree (care pathway) was well received:
It’s like a good invitation like, ‘Oh okay,
I don’t have to know much, I just have
to know these four things, and then the
system, the computer’s going to help me’.
And then you can read on, and you’re sort
of already drawn into it, into the larger
part of the description. [P1]
Many of the quotes relating to findability
were simply statements that the website was
easy to use, easy to navigate and intuitive.
Findability issues ranked as critical or
severe were all related to how users could
follow their trail back to where they had
come from and difficulties in relocating
the homepage:
I really like that first page. I’m not sure
how to get back there though. [P1]
Useable

This theme related to whether users
could effectively and efficiently complete
their task, which was to reach a decision
endpoint for the case scenario they were
provided. The largest number of codes
were sorted into this theme. Website
features such as photos and videos
attracted usability rankings from both
ends of the scale. Images were something
users liked about the website, but it was
also noted that they could be both helpful
to show patients or distressing. One user
suggested this could be addressed by
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having the option of closing pictures.
Videos were considered valuable, but
users noted that they were poorly labelled
making expected content hard to identify:
That is showing me what? There’s no label,
is it showing a video of a blocked duct? [P1]
Importantly for website design, five of the
six users identified issues with the website
registration process. These were clear
barriers to getting started and were ranked
as critical.
One quote relating to the layout of the
decision tree stated that the user would
like a way to be able to see the steps they
had travelled down the decision tree:
So, it would be good if that was more clear
and there was a way to see them all at
once. [P1]
Useful

This theme related to whether the
LactaMap website had practical value to
the user.
Most comments about usefulness
related to website content and patient
information. Users were pleasantly
surprised at the depth of information on
the website, which was discovered quickly
as they used the website to locate content
required to address the case scenario:
The more I used the website, the more I
realised that there is a significant amount
of information contained in it. [P3]
Wow, it’s very comprehensive. [P5]
They also appreciated the patient
information documents that could be
printed out or emailed from a ‘no-reply’
email direct from the website. These
provide clinical information summaries
in simple language on a range of topics
relevant to breastfeeding:
You can send it? Oh, that’s really helpful.
So you can send it directly to them … and
you can download it. Okay. [P4]
Valuable

The last theme focused on findings related
to whether the user was satisfied with

the LactaMap website and believed that
it delivered value. This was a subjective
assessment that related to the overall
website experience. All codes allocated to
this theme received a positive ranking:
I think it looks really good. There’s
nothing like it. Nothing else that I’ve
ever seen like it. [P1]
I’d use it tomorrow. [P2]
I think this is a really, really good website.
[P5]
Wow, this is good. [P5]

Discussion
This study provided data that enabled
understanding of the GP user’s experience
with the intervention prototype. This
was a necessary step in the intervention’s
design to encourage its adoption and use
by GPs.13 The results indicated that the
experience was positive. With a view to
further improving the user’s experience,
the understanding obtained from the
analysis of the integrated responses to
the Think Aloud and the semi-structured
interview was used to adapt the website.
Both the Think Aloud and
semi-structured interview contributed
data relating to aspects of user experience.
Usability ranking of coded data allowed
prioritisation of modifications, identified
by study participants, that affected task
completion. The small number of issues
that were ranked as critical or severe
showed the methodology’s use for website
developers to refine the prototype.
Examples of refinements included a
simplified website registration process,
better labelling of videos, a ‘home’ icon,
inclusion of a statement indicating a ‘last
updated’ date on all content pages, the
ability to close images (useful if the patient
found them distressing; Figure 2) and
‘breadcrumbs’ to show the user’s location
in the decision tree (Figure 3).
Limitations of the study

Increased time pressure in actual clinical
situations may unmask LactaMap user
interface issues that result in a higher
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degree of user frustration if there is
difficulty in task completion. Further
studies in a real-world setting would
be useful to understand this as well as
the effect of changes made to the user
interface resulting from this study.
Response bias, particularly users
answering in a way considered more
socially acceptable, can be a limitation of
qualitative studies. This was mitigated by
integrating the task-oriented Think Aloud
method, which required a higher cognitive
load likely to produce honest and less
strategic responses, and by encouraging
GPs to discuss aspects of the website that
they both liked and disliked.31 GPs were
also informed that their views would

An evaluation of general practitioners’ experience of LactaMap, an online lactation care support system

provide important input for finalising
website design.

Conclusion
LactaMap is designed to support GPs to
provide crucial care for breastfeeding
families. This study showed the
integration of two complementary
qualitative approaches to evaluate the
website user experience. Evaluation of
LactaMap during development found
that the user experience of the LactaMap
website was positive and provided
important information about factors
likely to influence its adoption and use.
This guided changes in user interface

design, customising the lactation decision
support tool for the unique requirements
of general practice.
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