Check for
Updates

Understanding How Parents Deal With the Health Advice They
Receive: A Qualitative Study and Implications for the Design of
Message-based Health Dissemination Systems for Child Health

Beatriz Félix
beatriz.felix@fraunhofer.pt
Fraunhofer Portugal AICOS

Porto, Portugal

Sarina Till

University of Cape Town
Cape Town, South Africa

Ricardo Melo
Fraunhofer Portugal AICOS
Porto, Portugal

Cristiana Braga
Fraunhofer Portugal AICOS
Porto, Portugal

Leina Meoli
mlxlei001@myuct.ac.za
University of Cape Town
Cape Town, South Africa

Nervo Verdezoto
Cardiff University
Cardiff, United Kingdom

Xolani Ntinga
XNtinga@hsrc.ac.za
Human Sciences Research Council
Pietermaritzburg, South Africa

Alastair Van Heerden
Human Sciences Research Council
and University of the Witwatersrand
Pietermaritzburg, South Africa

Melissa Densmore
University of Cape Town
Cape Town, South Africa

Francisco Nunes
francisco.nunes@fraunhofer.pt
Fraunhofer Portugal AICOS
Porto, Portugal

ABSTRACT

Message-based health information dissemination systems can po-
tentially improve maternal and child health (MCH). By conveying
health information to parents, SMS- and chatbot-based systems can
support parents’ learning and empower them to make better health
decisions for their children. However, there is limited design advice
for creating message-based dissemination systems for MCH. To
help address this gap, we conducted 14 participatory workshops
with 42 parents from Portugal and South Africa, exploring how
parents learned to care for their children’s health. Our findings
showed how parents reflected on the health advice they received,
by assessing the fit of the advice to their child’s characteristics,
their values and beliefs, the advice’s feasibility, or the intention
and competence of the advice giver. Based on these insights, we
propose four design implications for creating message-based health
information dissemination systems tailored to parents and their

children.
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1 INTRODUCTION

Health information dissemination is an important mechanism for
health promotion which is paramount in maternal and child health
(MCH) [116]. Child mortality is often caused by treatable condi-
tions, such as measles, malnutrition, AIDS, or tuberculosis, con-
ditions which can be prevented or have better outcomes when
parents! have the necessary knowledge to support their health
decisions [15, 69]. The shortage of healthcare professionals in many
parts of the world [40, 118] and the inaccessibility to care [121]
also requires parents to learn healthcare practices and assume re-
sponsibility over their children’s health. In this context, accessible
and accurate information can play a crucial role in empowering
parents, families, and communities to make informed decisions re-
garding their health needs [86] and in learning how to care for their

The term parents in this paper is used broadly to refer to people with child-rearing
(and care) responsibilities, which can include parents, grandparents, friends, or other
members of the community such as neighbours.
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children [2]. Consequently, in recent years, significant investment
has been used to research and develop interventions to improve
the dissemination of MCH information through digital technology
[77, 87, 108, 110].

Message-based health information dissemination systems, in par-
ticular, are seen as key to support parents in learning appropriate
child health knowledge and care practices [6, 91, 98]. Considering
the increased popularity and usage of smartphones in many coun-
tries, short-message text service (SMS)- and chatbot-based systems
have shown potential to reach a broad audience in a scalable way
[44]. Short messages help pace learning [18] and facilitate critical
health information to help parents identify for example signs of
malnutrition or the symptoms of diseases such as tuberculosis [31].
Moreover, these systems can send information at certain child de-
velopment milestones and thus help parents implement specific
healthcare practices [36, 68]. Nevertheless, and besides the increase
of chatbots in healthcare [3, 94], we found limited recommendations
for the design of message-based health information dissemination
systems to support parents in maternal and child health. The most
relevant related work consists of a report detailing the deployment
of a chatbot designed for breastfeeding with design recommen-
dations [120]. There are also few studies that have dissected the
conversation-related design aspects when building chatbots for the
broad healthcare context [23, 56]. While chatbots can indeed be
a promising intervention for MCH [24], there is limited research
exploring the design of message-based health information dissemi-
nation systems for this context.

This study explores how parents reflect on the child health ad-
vice they receive to inform the design of message-based health
information dissemination systems. We held 14 participatory re-
search workshops with 42 parents from Portugal and South Africa,
to discuss their main child care challenges and concerns, their
health information sources, and how parents learned to care for
their child’s health. One central theme in our analysis was how
parents reflected on the advice provided to them. In particular, how
parents assessed the received advice, according to their values or
beliefs, their child’s characteristics, the feasibility of the advice, the
fit of the advice to the parents’ or families’ lives, and the perceived
intention or competence of people offering the advice. Our find-
ings complement prior work [47] that investigated the reactions of
mothers to advice (accepting, resisting, or rejecting), adding the dif-
ferent factors being considered in the assessment. The findings also
confirm the importance of personal values and parents’ individual
needs in assessing advice, as presented by Kirchner et al. [58] and
Bartlett et al. [7].

This paper has two main contributions. First, the paper con-
tributes with an in-depth understanding on how parents reflect or
assess the MCH advice offered to them. Second, we present four
design implications to inform the design of message-based health
information dissemination systems for maternal and child health.
Overall, our study encourages to think about new ways of tailoring
message-based health information dissemination systems, ensuring
the information provided respects the child’s characteristics, family
routines, and values. This work complements existing general con-
versational design recommendations [36, 103], and provides ideas
of how to tailor technologies to end-users which is an important
challenge in designing for healthcare technologies [85].
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This study is structured in six sections. We begin by introduc-
ing parents’ learning challenges and parent learning interventions,
followed by a review of message-based health information dissemi-
nation systems for MCH. Section 3 describes the methods used in
this study. We then delve into the practices parents from our study
used to assess advice (Section 4). The fifth section compares our
findings to existing literature, describes the study limitations, and
presents four design implications to support the design of message-
based health information dissemination systems for MCH. Section
6 concludes the paper and identifies areas for future work.

2 BACKGROUND

2.1 Learning child care practices: challenges
and perspectives

As parents begin to learn how to care for their baby, they uncover a
plethora of new practical skills that they must acquire. These skills
range from common tasks, such as bathing their child, understand-
ing signs of hunger, or dealing with colics [11, 21]. Throughout this
learning process, parents are exposed to a wealth of information
from many different sources [50, 63, 67] which can lead to infor-
mation overload [32] and impact their confidence to care for their
child [20, 30, 66, 79, 105].

Parents do not have much time to absorb all the necessary knowl-
edge. They need to learn and apply all of the theoretical and practi-
cal information in a short period of time [7, 22, 101] while dealing
with the emotional and physical exhaustion of caring for a newborn
[48]. Sleep deprivation also impacts cognitive function which only
complicates the process of effectively assimilating and retaining in-
formation [48]. Misinformation poses another significant challenge,
as the unreliability and complexity of information [49, 100] can hin-
der parents from interpreting and applying advice to their specific
situation [62, 64]. Additionally, some parents struggle with under-
standing basic health information about their child’s well-being
due to a low level of health literacy [2, 62] .

Dealing with conflicting advice on feeding practices or sleep
routines can also leave parents feeling overwhelmed and uncer-
tain [20, 39, 114, 120]. Whether unsolicited or solicited, parents
constantly receive advice from family members, friends, and even
strangers [67]. When advice makes parents feel inept or judged,
they tend to ignore it [47, 74]. This tendency persists when faced
with conflicting advice from different sources, especially healthcare
professionals [74].

Healthcare professionals and family members remain the most
trusted sources of advice [9]. Parents tend to assess advice based on
the source’s experience with children, its relevance to their child’s
specific needs [19], and alignment with their values [58]. Seeking
consensus, parents often look for multiple sources and tend to
prefer evidence-based information [7, 20, 41, 95, 111].

In summary, parents need to learn a number of child care prac-
tices for appropriately caring for their child. This can be challenging
according to the literature, due to information overload and the
conflicting advice received from family, friends, or healthcare pro-
fessionals. While the learning challenges for parents are known,
there is a gap in the understanding of how parents practically assess
the advice they are provided with.
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2.2 Digital technologies for health information
dissemination in maternal and child health

Digital technologies have the potential to provide equitable access
to healthcare information, particularly in maternal and child health
[27, 88, 108]. Parents often turn to digital sources, such as blogs,
websites, social media, or apps, for support, guidance, and validation
of their parenting practices [29, 32, 38, 55, 78, 84]. When using these
resources, parents feel they are in a safe space, free of judgement
[32], that they are not bothering anyone [78], and that they have
the opportunity to get to know and share experiences with other
parents [38, 78]. Easy to access and up-to-date information leads
parents to use digital sources [112, 113] as well as the hope to
improve their parenting skills [45, 102].

To support the design of digital technologies for MCH dissemi-
nation, Bartlett et al. [7] suggested using clear steps with evidence-
based explanations. These technologies should offer practical strate-
gies for parents to acquire parenting skills [34], displaying infor-
mation in a clear and accessible fashion [7, 83]. An integral aspect
is the incorporation of parents’ cultural and religious beliefs into
these systems [7, 83]. Recognizing the diversity of parenting beliefs,
these systems should provide information not as a rigid set, but with
a consideration of options and alternatives [7], acknowledging the
unique perspectives and preferences of parents and their children.

Despite the great potential, there are important barriers to digital
technologies for MCH in low- and middle-income countries. One
key barrier is the access to technology, data or Wi-Fi connectiv-
ity, because it can hinder the use of potentially useful technologies
[59, 83]. Digital literacy is also a barrier, in particular for those using
technologies developed for languages in which they are not native
or fluent speakers, as they might not fully grasp the concepts in the
interface or the content [27]. Moreover, studies refer that barriers
to connectivity, literacy, and cultural appropriateness can even mo-
tivate some parents to resort to traditional healers, who are within
reach, speak their language, and respect their beliefs [26, 52, 83].

2.3 Message-based health information
dissemination systems

Message-based health information dissemination systems consist of
SMS- and chatbot-based technologies that primarily communicate
with the user via messages. These systems present information
through conversation, a natural and engaging way of communi-
cating [75, 98]. By simplifying complex information and delivering
it in a paced and timely manner, these technologies can reduce
information overload and contribute to learning [60].

Table 1 provides an overview of different message-based health
information dissemination systems found in the literature, detailing
their topical focus, interaction characteristics, and implementation
status. Most systems reviewed focus on breastfeeding or general
care practices, but there are also some systems reminding of appoint-
ments or important milestones. The expected users of these systems
are usually mothers, but apps also target pregnant women, parents,
or even community members who are not healthcare professionals
but who play a role in the care of the community. Tailoring is very
varied, with some systems allowing the user to receive personalised
content based on the mother’s gestational age or the child’s age
[5, 6, 12, 76, 115]. As parents need to share details about their child
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for content to be tailored, as for example photos or videos of the
child, they often question with whom they are sharing the data and
whether it is safe [72]. Over-personalised technologies can evoke
discomfort, as they might be perceived as intrusive [65]. In con-
trast, systems devoided of personalisation tend to provide generic
information that may not align with the specific needs of individual
parents [19, 78]. It is a delicate balance where too much personal-
isation may raise concerns, but a lack of personalisation may result
in information that lacks relevance to parents’ unique situations.

Digital technologies, including SMS- and chatbot-based health
dissemination systems, provide a promising opportunity for eq-
uitable healthcare access, especially in maternal and child health
contexts [6]. However, the existing accessibility challenges, and dig-
ital illiteracy, especially in low- and middle-income countries along
with the lack of personalisation, and privacy concerns of existing
systems highlight the existing gap in realising the full potential of
these technologies for supporting parents.

2.3.1 SMS-based systems and their potential use for disseminat-
ing MCH information. The first message-based health information
dissemination systems were designed using SMS as a vehicle to
convey information. These systems can be highly accessible as they
work on any mobile phone and solely require cellular networks
for communication, which is an advantage especially in low- and
middle-income countries where internet more often does not cover
geographical areas [89]. However, SMS also has limitations. Sys-
tems based on SMS are typically constrained by message character
limits [6] and text content. SMS-based systems commonly use one-
way communication, in which only the system sends messages and
the user is not given the option to reply or ask questions [12]. SMS-
based systems have been used in low- and middle-income countries
to disseminate health information, such as vaccination information
[53] and others such as COVID-19 [4] and mental health disorders
[10]. The systems reviewed in Table 1 are either one-way commu-
nication, where users can only receive information [6, 12, 115], or
two-way communication, where users are able to reply [98] or ask
questions to an operator [54, 91].

An example of such a system is MomConnect [6, 92, 104] (see
Table 1). This SMS-based system provides maternal and child health
information to women in South Africa [6]. The content is person-
alised according to the age of the mother, the gestational age of
the fetus or the age of the child, and the language of choice [6, 92].
The messages, sent twice a week, were developed by healthcare
professionals and aligned with South African health policies [6, 92].
This initiative has empowered many mothers and allowed them to
learn more about child care practices [104].

Implementing such SMS-based systems, as argued by Perrier
et al. [91] and Ramachandran et al. [98], is anticipated to streamline
health services by addressing parents’ non-urgent questions. While
such systems have been praised for empowering users in manag-
ing pregnancy and child care [98, 104], studies report limitations
such as the challenges associated with SMS size and cost [12]. The
absence of personalisation and, in certain instances, the lack of
two-way interaction are also major drawbacks of these systems
[6, 12]. For systems allowing two-way communication, Ramachan-
dran et al. [98] suggests adopting a conversational approach with
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Table 1: Overview of message-based systems for maternal and child health.

Félix et al.

Technology name [ref] Year Information Tech Users  Message Comm. State
topic(s) tailor mode
- [98] 2010  Maternal care ~ App,SMS  ASHAs NA 2-way P
Text4baby [115] 2012  MCH SMS Mothers GA,CA  1-way D
- [91] 2015  Appointments  SMS Pregnant GAJUA  2-way" P
MomConnect [104] 2018 MCH SMS Mothers GA,CA  1-way D
XhosaBot [76] 2019 Child health Chatbot Mothers None 2-way P
Smart-bot [80] 2019  Maternal care ~ Chatbot Pregnant None 2-way P
Feedpal [120] 2019  Breastfeeding  Chatbot Mothers None 2-way WoO
- [12] 2020  Appointments = SMS Mothers GA 1-way P
ALTCAI [33] 2021 MCH Chatbot Mothers None 2-way WoO
GISSA [5] 2021 Child health Chatbot Mothers CA 2-way P
- [94] 2022  Appointments  Chatbot Mothers None 2-way! P
Lhia [28] 2023  Breastfeeding  Chatbot Mothers None 2-way P
- [54] 2023 MCH SMS Mothers None 2-Wayh P
Rosie [70] 2023 Child health Chatbot Parents GA,CA  2-way P

Information topic(s): MCH - Maternal and child health, Appointments - appointment information and reminders. Users: ASHA - Accredited Social Health
Activist Message Tailor: UA - users’ age, GA - Gestational age, CA - Child’s age. Communication mode: ™ - human assisted responses. State: P - Prototype,
D - Prototype deployed, WoO - Wizard-of-Oz study prototype.

rhetorical questions to enhance user engagement and incorporat-
ing audiovisual elements for a more interactive communication
compared to text-only formats [98].

2.3.2  Chatbots and their potential for disseminating MCH informa-
tion. A chatbot is an automated system designed to mimic human
conversations, often using natural language processing [13]. When
compared to SMS-based systems, chatbots are more interactive and
dynamic text-based communication systems, as they can support
different types of media including emojis, buttons, images, videos,
or even voice messages [37, 68, 103]. Chatbots can be deployed on
messaging apps like WhatsApp or websites [3], and usually require
an internet connection to work. Chatbots are two-way communica-
tion systems, making it possible to deliver content in a way that is
intuitive, interactive, and potentially tailored to the characteristics
of the users [104, 120].

One example of chatbot for child health is GISSA [5], which
disseminates information about breastfeeding, nutrition, immuni-
sation, and development of kids from birth to the age of two (see
technology characteristics on Table 1). To facilitate the interaction
this chatbot displays buttons with predefined answers such as “Yes”
and “No” that help lead users into different flows of conversation,
according to the provided answers.

Amidst their potential, chatbots face significant challenges, par-
ticularly in regions with poor network coverage as they do not
usually work offline [33, 57]. The performance of chatbots is highly
dependent on the language, and as chatbot engines are usually
trained in English, they can have lower performance in other lan-
guages. Identifying slang words or colloquial expressions hinders
the chatbot comprehension and consequently its adequate response
[120]. Notably, the high costs associated with the development and
maintenance of chatbot systems emerge as a significant barrier [5],
potentially hindering their widespread adoption and implementa-
tion. Yadav et al. [120] emphasize the importance of developing
chatbots with a clear scope and empathetic speech. The design
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of chatbots requires the consideration of trust, privacy concerns,
contextual, moral and societal factors, including sociocultural chal-
lenges related to gender stereotypes [99, 120].

In summary, message-based systems have the potential to sup-
port the dissemination of maternal and child health information,
providing users with accessible and personalised content, even
in areas without regular internet connection. Previous work has
mentioned in the importance of including rich multimedia content,
using empathetic speech, and tailoring content to users. Studies also
identified the most common barriers faced when designing and im-
plementing such systems. However, despite the growing research, a
significant gap remains in the lack of design guidelines or advice for
creating message-based health information dissemination systems
for MCH.

3 METHODS

We held 14 participatory workshops to explore how parents learned
to care and make healthcare decisions for their children. We chose
to conduct participatory workshops to enable discussion and con-
trast different perspectives among participants [71]. Workshops
involved two to six participants, took roughly 2 hours, and were
led by two or three researchers who took notes in addition to mod-
erating. The workshops took place in Portugal and South Africa
and were conducted in Portuguese in Porto, in English in commu-
nities Oceanview and Mowbray Maternity Hospital, and isiZulu in
Sweetwaters.

The workshops were conducted in person in South Africa (7) and
remotely in Portugal (7), according to participants’ preference and
availability. In both contexts, participants were guided through the
same activities, and provided with post-its, writing materials, and
time to share their perspectives. Online sessions used a video-call
platform and Mural?, a simple tool that enabled participants to
work together on the exercises through virtual post-its. Moreover,

2MURAL is a digital workspace for visual collaboration where participants can interact
with each other: https://www.mural.co/
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all sessions were audio-recorded and the materials generated were
saved for transcription and in-depth analysis.

3.1 Workshop activities

We started each workshop session by introducing the researchers
and the project’s goals. To get to know each other and break the ice,
participants were invited to share their name, their child’s name,
their child’s age, and to choose an emoji to describe their child’s
behaviour or personality.

The second activity focused on the challenges parents faced in
caring for their child’s health. We prompted participants to think
about their experiences, by reflecting on (a) barriers they had sur-
passed with experience, (b) things they thought would be harder to
overcome, and (c) challenges that required professional help. Par-
ticipants were provided with some minutes to reflect individually
on each of the topics. After having time to reflect and write down
some post-its, participants were asked to share their experiences
with the group (Figure 1 displays materials from this activity). This
activity helped elicit challenges, doubts, and health advice received
in challenging situations.

The third activity invited parents to talk about the lessons they
learned from different actors, including (i) family and friends, (ii)
educators, (iii) obstetricians, paediatricians, and family doctors, (iv)
nurses, and (v) pharmacists. We asked parents to recall specific
tips they had been given by each actor. We tried to focus parents’
reflections on what specific knowledge the tip comprised, including
whether they targeted the what, when, or how to do a certain child
care activity, etc. Moreover, we listed shared difficulties among the
group participants and invited further reflection from participants.

The fourth and final activity focused on exploring the material
and digital information sources that participants usually relied on.
We asked participants to think whether they relied on (i) books or
magazines, (ii) blogs, forums, or newsletters, (iii) radio stations or
podcasts, (iv) TV shows, (v) social networks, or (vi) other means.
Participants were requested to fill in post-it bubbles with the names

DIS 24, July 01-05, 2024, IT University of Copenhagen, Denmark

of specific resources they usually resorted to whenever they sought
information or needed help. After filling-in the post-its, we asked
participants about both the positive characteristics that made them
rely on some of the resources and the negative aspects which moved
them away from others.

To conclude each workshop, we invited parents to share anything
they thought was important about how they learned to take care of
their child’s health which had not been previously addressed, and
handed in a survey to collect socio-demographic data.

3.2 Setting and Participants

We involved parents with children up to 5 years old. We had a
preference for first-time parents, who deal with most parenting
learning challenges, but we also invited recent parents with more
than one child to enrich discussions. We chose to involve partici-
pants from different countries and sociocultural backgrounds as a
way to maximise the differences between participants and increase
the depth of the qualitative analysis [42]. In fact, Portugal and South
Africa have various important context differences. For example, the
average age of first parenthood in Portugal is 31 and in South Africa
is 27 [119]. Average number of children per woman is 2.37 in South
Africa [107] compared to 1.38 in Portugal [106]. Another difference
is the number of healthcare professionals, 0.8 physicians per 1000
people in South Africa, compared to 5.5 in Portugal [117]. Family
context, and cultural and religious background are also different,
and potentially an origin for different parenting learning practices.

In South Africa, we held sessions in Sweetwaters, Oceanview
and Mowbray Maternity Hospital. Sweetwaters is located in the
uMgungundlovu district, which is zoned as a rural area. It is repre-
sentative of the Zulu population. The average household income is
€1,392 per year. For the recruitment of participants in Sweetwaters,
we first presented the study to the Community Advisory Board
and key community stakeholders and thereafter visited homes, an-
tenatal clinics and pre-schools in the area to share with parents
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Figure 1: Materials from workshop activity. The left figure shows how the second activity of the workshop was conducted
remotely in Portugal. The figure to the right depicts the same activity in an in-person workshop session held in South Africa.
The images show similar materials and activity organisation, despite the distinct meeting format.
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Table 2: Participants’ demographics.

Porto Sweetwaters Oceanview Mowbray Total
Age
16-19 0 4 1 0 5
20-24 0 7 3 1 11
25-29 0 4 0 2 6
30-34 5 0 0 0 5
35-39 8 0 1 0 9
40-44 4 0 1 0 5
45+ 0 0 0 1 1
Role
Mother 12 15 6 4 37
Father 5 0 0 5
Education
High School 0 13 4 4 21
College 9 2 1 0 12
PhD 8 0 0 0 8
Number of
children
1 14 15 6 2 36
2 3 0 0 1 5
3+ 0 0 0 1 1
Child’s age
0-6 months 2 5 1 1 10
7-12 months 2 3 3 17
13+ months 16 1 2 0 19

information about the study and recruit participants. All partici-
pants who were interested in participating in the study gave their
names to the institution and were later contacted to schedule the
workshops. Oceanview, located in Anthlone, is an urban area with
an average income of approximately €2,808 per year. Recruitment
in this community was facilitated by an NGO that supports special
needs children. Mowbray Maternity Hospital, situated in the urban
Cape Town, has an average income of €11,300 annually, with the
majority of the population being English speaking. Recruitment
was done through convenience sampling at the hospital’s postnatal
clinics, where mothers in the waiting room were approached on
the day of the workshops to participate in the study.

In South Africa, we had a total of 25 participants (see Table 2).
At least six participants had more than one child. It is important to
note that in South Africa only mothers participated. One father was
recruited, however, changed his mind before starting the workshop.

In Portugal, most participants (12/17) were from the district of
Porto, an urban community and the second largest city in the coun-
try. The average household income is €38,735 per year. Participants
were recruited through convenience sampling, which resulted in
most participants having higher academic education than the aver-
age of the country. In Portugal, we had 17 participants (see Table 2).
Three participants had more than one child. It was the only site
where fathers participated.

3.3 Analysis

The sessions were fully transcribed, omitting only off-topic dis-
cussions. Relevant quotes were translated to English and analysed
using reflexive thematic analysis [14, 25]. Two researchers read
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the transcripts and coded the data independently, discussing any
differences in the analysis. These codes and initial themes were
moved to post-its in a Mural board and organised into larger cate-
gories and ultimately themes. The analysis occurred concurrently
with the workshops, making it possible to discuss in subsequent
workshops issues that appeared in previous sessions. The resulting
analysis themes ranged from doubts and concerns as a first-time
parent, information sources to which parents resorted, and barriers
that prevented them from establishing good parenting practices. To
narrow down our research, we conducted multiple code-reviewing
sessions and an affinity mapping workshop with four researchers
from the project. During these sessions, it became clear that reflect-
ing on advice was a salient theme in the data.

3.4 Context

This study occurred in the context of ParentCoach, a project which
was creating a chatbot for first-time parents in Portugal and South
Africa. One of the first phases of the project was understanding
the needs and challenges of first-time parents in caring for their
children, which was achieved with these first workshops. After
these activities, we continued holding workshops to design the
chatbot, as well as fieldwork with healthcare professionals and
educators.

3.5 Ethics

We followed ethical guidelines and principles to protect partic-
ipants’ rights and welfare. All participants provided written in-
formed consent before the sessions, after hearing about the project,
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the activities proposed, and data management aspects. This study
was approved by the ethics boards of Human Sciences Research
Council (HSRC) and University of Cape Town (UCT). In Portugal,
it is not mandatory to get an ethics review for this kind of study,
and considering that Fraunhofer Portugal AICOS does not have
an ethics board it was not locally reviewed. All data collected is
confidential and was used exclusively within the scope of this study.

4 FINDINGS: HOW PARENTS REFLECT ON
ADVICE THEY RECEIVE

Our participants reported dealing with an overwhelming amount of
health advice. Ever since they had a child, parents were confronted
with advice on how to care for their child, coming from family,
friends, healthcare professionals, and even people on the street.
Some parents listened more to the advice and tried it out without
much hesitation, whereas others were more reluctant, dismissing
people who advised without knowing much about their child. How-
ever, there seemed to be a pattern in the experiences of parents in
our workshops. In the early months of parenthood, parents were
usually excited to learn and grateful that many people were will-
ing to share their experiences. With time and experience, parents
realised that only a portion of the advice they received applied to
their child and thus started to reflect further about the advice.

This section reviews the practices parents in our study used to
assess advice provided to them. We discuss how parents assessed the
alignment of the advice: with their child’s characteristics, their own
values and beliefs, their habits and routines, with their ability to
understand and implement advice. The final two practices discussed
relate to the advice-giver, specifically how parents assessed the
advice-giver’s intention and perceived competence.

4.1 Checking if advice is compatible with the
characteristics of the child

One key aspect parents reflected on when considering health advice
was whether it applied to their child. We were frequently told
during the workshops that “every child is different” and that “what
works well for one child might not be suitable for another” to
call attention to the individual differences between children and
how health advice worked differently in distinct cases. Some of
the differences between children were physiological and had to
do with certain physical features, diseases, or allergies. One of our
participants mentioned the skin condition of her child and how she
could not follow advice related to bathing or products for skin care.

‘No, my child does not bathe with a [bar of | soap because
they have a bad skin. They [doctors] said that I must
[use] water only’ — Participant 30, mother, Sweetwaters

The child from Participant 30 child had a skin condition and
could not follow general advice on bathing or hydrating children’s
skin, and multiple attempts were needed before understanding
that bathing with only water was the best option for her child at
the time of the workshops. This led to the mother reflecting on
how this characteristic separated her child from others, hindering
her from following advice on the topic lightly. Other participants
shared similar experiences when mentioning rashes caused by the
recommended diaper brands, as these participants discovered that
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only some diapers suited their children since different children
react differently to these products.

Besides physiological characteristics, parents also reflected on
how the received advice fitted their children’s interests, preferences,
or personality traits. One participant mentioned her grandchild’s
clinginess.

You do get a clingy child, but they don’t tell you, they
say now leave the baby, the baby must sleep on its own,
but they don’t. (...) There are children that’s clinging
babies, and then children that wants to learn on their
own’ [to sleep by themselves] — Participant 39, mother,
Mowbray Maternity Hospital

Participant 39 shared that some children are more clingy than
others and you do not know what implications that might have. For
instances, the child only slept with the mother which had a direct
impact on any advice she might receive. Due to the differences in
children, parents attempt to follow advice that best suits the traits
of their child.

4.2 Checking alignment of the advice with one’s
values and beliefs

Participants often reflected on the alignment of the received advice
with their own values and beliefs. Some parents mentioned the
importance of their parenting “approach”, “principles”, or “philoso-
phy” in deciding the health advice they implemented. Traditional
medicine or practices were mentioned in conversations and the
remarks parents made about it made us conclude that the views of
parents on these sociocultural practices impacted their decisions.
Moreover, trust in one’s parents’ (child’s grandparents) knowledge
was also important for the decisions of some of the participants.

One participant mentioned how the advice she received on get-
ting her child to sleep did not align with her own values.

‘People would tell me “Do this” “Do that” or “Oh I know,
you want him to sleep? You put him to bed and let
him cry’, something that was entirely contrary to my
philosophy and that they [specialists] actually say it
shouldn’t be done’ — Participant 2, mother, Porto

As a result of value misalignment, for example, Participant 2
rejected the suggestion to use the cry-it-out method® because it
went against her parenting principles. Despite her difficulties estab-
lishing a sleep routine for her child, Participant 2 did not want to
implement this method because she was unwilling to put her child
in a stressful situation and would rather soothe him to sleep. The
sleep method choice is something that parents experiment with to
see what works best for their children, themselves, and different
situations [7]. However, what is particularly interesting in this situ-
ation is that the mother chose not to follow the advice on getting
the child to sleep due to a value misalignment between the method
and her approach to parenting.

Value misalignment also enables other aspects of culture to flour-
ish. Some mothers from Sweetwaters mentioned using traditional
medicine to help their children sleep. These sociocultural practices

3The cry-it-out or Ferber method consists of leaving children alone to cry for different
periods before being comforted by their parents or until they fall asleep. The method
is common, though not universally accepted, in some Western countries to introduce
children to a sleep routine.
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were ingrained in the community, and it was common for parents
to receive advice from family or friends to implement traditional
medicine approaches with their children.

[referring to advice provided by an aunt:] T will have
to burn the herb called izinyamazane when he can’t
sleep at night’ — Participant 20, mother, Sweetwaters

In Sweetwaters, it is common for elders to advise mothers to
burn izinyamazane. This incense is used in traditional medicine and
is believed to soothe crying babies and protect them through the
night from evil design or from bad spirits [35]. When parents trusted
their own parents’ or family members’ knowledge, they were more
prone to experimenting with incense burning, believing it would
also work for them. If that failed, they would turn to healthcare
clinics seeking other options. Traditional and western medicine
seemed to coexist as viable resources for some of our participants,
and the choice to go with one or the other was usually based on
the situation, their beliefs, and their parenting approach.

In Porto, Oceanview and Mowbray Maternity Hospital, tradi-
tional medicine practices were also brought up in conversations.
One parent from Porto told us that elders advised him not to use a
scissor or any similar object the first time he cut his child’s nails
because it was thought to be harmful to the child’s development.
He did not see a justification, so he chose not to follow it. Another
mother, from Oceanview explained how some of the practices have
been passed down through generations and the majority of them
have worked, to her knowledge, so she kept following it. These
different examples show that parents reflected on the alignment of
advice with their beliefs.

4.3 Assessing fit to the reality of parents’ lives

Parental decisions were influenced by the participants’ preferences,
routines, and day-to-day activities. Even when advice was clear and
generally agreed upon, such as the number of hours a child should
sleep, there were practical arrangements, routines, or preferences
that made parents decide to disregard advice.

‘there’s that ambiguity: on the one hand I want him to
go to sleep because I know it’s important for him to have
a restful sleep, he still needs a lot of sleep, on the other
hand, I would like to be with him even a little longer.” -
Participant 17, mother, Porto

Participant 17 mentioned the dilemma she faced multiple times
regarding when to put her child to sleep. While she knew that the
child needed a good night of sleep to grow and develop adequately,
she did not want to hinder the child from bonding with parents
and family. In a context where both parents work, it can be hard for
families to spend time together during the week; with the evening
being the exception when all members are at home. In some situa-
tions, Participant 17 would put her child to sleep early to account
for her physiological needs, but other times she would delay the
child’s sleep to enable richer family time, opening opportunities for
emotional bonding. Moreover, parents’ preferences and routines
can change with time, causing them to reconsider or change the
way they dealt with advice they previously received.
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4.4 Assessing the feasibility of the advice

Another important factor in implementing advice had to do with its
practical feasibility. Some advice might be easy to implement solely
with a simple description, while other advice might be more com-
plex and require specific training, resources, or repeated attempts.
One parent mentioned to us that he used to be recommended to
use nasal washing to deal with respiratory issues of the child, but
despite his agreement with the strategy and having the conditions
to use it, he was not able to implement it.

‘[The nasal washing technique] came about, again, from
talking to friends (...) we decided to have an appointment
at home. A nurse came, demonstrated [on the child] and
then showed me how to do it’ — Participant 9, father,
Porto

Performing nasal wash was not possible for Participant 9 because
he could not understand the explanations provided by others. He
needed to see a nurse using it with his child, commenting on the
steps, to able to do it himself. Before the demonstration, advice was
unfeasible, but after it the situation changed.

Participant 22 described how her mother assisted her at the start
of her parenting journey.

‘my mother taught me how to bathe a child, how you
hold her and how warm the water should be.” — Partici-
pant 22, mother, Sweetwaters

Many other participants, like Participant 22, stressed the impor-
tance of learning by watching someone do an unfamiliar activity.
They hesitated to put some tips into practice until they could learn
alongside others highlighting the importance of experiential learn-
ing and how health advice thus should be tailored not only to the
children but also to the abilities of the parents.

4.5 Assessing perceived intention when
receiving advice from others

When receiving advice, parents tried to understand the intention
of the advice giver to assess whether they were acting on their
best interests or not. If parents sensed that the advice giver was
trying to help, they would be more open to consider it, however, if
they sensed that the advice giver intended to judge them, through
aggressive, condescending, or critical comments, they were more
likely to disregard it.

Given judgemental or condescending advice not only influenced
the acceptance of the advice but also the level of trustworthiness
of the advice giver even if the advice came from healthcare profes-
sionals whom parents previously trusted.

‘So I didn’t go to the clinic because they would say we
don’t feed children in the right way. So it happens that
we met a rude nurse’ — Participant 26, mother, Sweet-
waters

Another Participant (26) struggled with producing milk at the
start of her breastfeeding journey. She started taking medication
after consulting with hospital staff. Her child was not sleeping well
after a while, so she went to the clinic, where she was asked how
she was feeding her child. A nurse at the clinic implied that she was
not feeding her child as she was supposed to after she explained
her situation and how she was dealing with the problem. This
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interaction left the mother with the impression that the healthcare
professional intended to judge her rather than help her, prompting
the mother to seek help at another clinic. It is important for parents
that those who counsel them can put themselves in their shoes
and, even if they cannot help them, demonstrate empathy and a
willingness to help?.

Conversely, parents expressed appreciation and reliance on peo-
ple willing to listen and help, and who conveyed confidence to
them. One participant mentioned a friend who she always trusted
the advice from.

‘Any questions [that I might have], I resort to her. (...)
she shows me confidence, she is always helpful, (...) she
always showed availability to help me.’ — Participant
15, mother, Porto

Participant 15 trusted a friend that she met recently for child
care advice because she always listened and offered to help. While
Participant 15 was a migrant and had her group of friends in another
country, she did not resort to them for advice as she did not feel that
they were as open and trustful as the friend she recently met. This
friend was a mother as well, but what made her distinct was that
she did not offer any unwanted advice and did not use ill-intended
tones, so P15 developed trust in her.

Our findings show how the advice-giver’s intention plays an
important role when parents are assessing advice. Even when the
content of the message was the right fit, if the perceived intention
was not to help, parents ended up not following the advice.

4.6 Assessing perceived competence of the
advice-giver
Implementing child health advice can have detrimental consequences
for the child and since parents do not possess the in-depth health-
care knowledge (at least not at the beginning of parenting) they may
try to understand if the people offering them advice are competent
to do it. In one of the activities performed in the workshops, parents
were asked to share examples of advice they had received that had
a significant impact on their lives. They were also asked to specify
the sources that provided the advice. In the auxiliary materials, the
reader will find a Table that categorises various advice mentioning
the actors who recommended them.

Parents frequently justified the perceived credibility of the advice-
givers by mentioning reasons why they believed they were compe-
tent. This section details the various reasons that led our partici-
pants to frame others as competent to provide advice.

Knowledge of the child’s history was a key trust criterion for par-
ents to assess the competence of the advisor. It assured them that the
provided advice had been filtered to the specific situation at hand,
and, so, parents could trust it. According to our participants, there
were two ways someone could be aware of their child’s history:
either by closely following the child, since birth for a considerable
time, or by asking questions to perform an adequate “diagnosis”.

4Participants from Communities B and C reported receiving criticism and judgement
because of their young parenthood. During their clinic appointments, nurses subjected
them to judgement, which left them feeling discriminated against. Such behaviour
raised concerns among parents about returning to a place where they previously felt
judged [67].
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Tt is a relationship of mutual trust that is created [with
the paediatrician] (...) I ended up following her recom-
mendation even though I knew that the most recent
scientific evidence did not go in that direction.’ — Par-
ticipant 8, mother, Porto

Participant 8 usually looked for scientific publications to help
her make informed decisions regarding her daughter’s healthcare.
While the scientific knowledge was still a trusted source (an evi-
dence, she said), Participant 8 followed the paediatrician’s advice.
This highlights that regardless of the latest scientific evidence, re-
lying on a healthcare expert who was familiar with the child’s
background was more reassuring. The fact that the paediatrician
accompanied this mother and her child since birth allowed her to
develop a trusting relationship.

Competence was also interpreted as having an appropriate profile.
In Portugal, we found that parents sought healthcare professionals
with a speciality in paediatrics and who have a clinical practice. In
South Africa, parents also turned to healthcare professionals for
urgent and health-related care, by resorting to clinics or private
doctors. South African participants, particularly in Sweetwaters,
also mentioned resorting to traditional medicine healers, Sangomas,
as they were perceived as competent actors who had knowledge
and experience with traditional health practices and were usually
more accessible than healthcare professionals.

Parents in the study stated that people who underwent similar
experiences were also competent to help them.

You know there’s a lot of people they don’t have anyone
to speak about experience about. So, you need to speak
to someone that’s in the same situation as you, that
knows about, and you don’t hear a lot about that’ —
Participant 40, mother, Mowbray Maternity Hospital

Participant 40 highlights the value of exchanging experiences
and learning from others who have gone through similar circum-
stances. During the same workshop, other participants talked about
how they tried to support other mothers because they thought that
getting support from other parents who have gone through similar
experiences was a crucial part of learning how to care for their
children. Participants reported finding themselves trusting people
who had children with a similar profile, e.g. parents of similar age
babies, parents of children with similar conditions, or people who
had encountered other similar challenges.

5 DISCUSSION
5.1 Main findings

Our study showed how parents assess the advice they receive from
others. The participants from our study assessed the received advice,
according to their values or beliefs, their child’s characteristics,
the feasibility of the advice, the fit of the advice to the parents’
or families’ lives, and the perceived intention or competence of
people offering the advice. Our findings complement prior work by
Heritage and Sefi [47] who investigated the reactions of mothers
to advice (accepting, resisting, or rejecting), adding the factors
being considered in the assessment from parents. We confirmed
the importance of personal values and parents’ individual needs in
assessing advice, as presented by Bartlett et al. [7], Kirchner et al.
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[58], as well as the need to assess the compatibility of advice to them
[1, 19, 58]. Similar to prior work [58, 82, 108], our participants often
sought advice that aligned with their cultural and religious values,
emphasising the inter-generational passing down of such beliefs.
In some cases, parents dismissed advice from elders, mentioning
that times have changed and the advice is no longer relevant as
in prior work [111], but this was not the case for all parents in
our study, as advice from parents was also seen as knowledge that
has been successful for generations. The perceived intention of the
advice-giver also influenced if the advice would be adopted, due
to the feeling of being judged [16, 46, 47]. In this regard, our study
confirms prior work showing that poorly delivered advice is more
likely to be disregarded [47].

The importance of advice for learning to care for a child was also
confirmed with our study. Our participants mentioned numerous
situations where they benefited from the experience of others and
the knowledge from healthcare professionals in addressing issues
they found. The parents from our study mentioned they used a
variety of information sources, including both digital [20, 38, 61,
84] and non-digital sources [8, 52, 63, 67, 93, 97]. Nevertheless,
our participants seemed to rely mostly on people to support their
learning. In a world where most parents use digital sources to seek
information [52], close social networks and trusted professionals
seemed to still be the key sources of advice.

Trust played a pivotal role in parental decision-making. Our find-
ings highlight that parents are more likely to trust advice-givers
who demonstrate competence and familiarity with the child’s his-
tory. The relationship between the advice-giver and the parent,
along with the practical success of past advice, influences the level of
trust and reliance on these sources [7, 8]. Our participants stressed
the importance of having a support network, such as friends who
are parents and have gone through similar experiences as in prior
work [78, 96]. Parents in our study also appreciated the feeling
of talking with someone who could relate to them and give them
advice they could trust and understand as reported in prior work
[7, 50, 58].

The results from this study made us reflect about message-based
health information dissemination systems. Our study encourages
thinking about new ways of tailoring content that ensure that the
information is provided in ways that respect the child’s character-
istics, family routines, and values. Reviewing existing technologies
it became clear that message tailoring or personalisation has been
limited. As Table 1 shows, half the systems do not personalise con-
tent in any way, and the ones that do usually rely on one data point
like the child’s age (e.g., [5]). We argue there is space for including
further ways to tailoring messages accounting for the different
factors that influence parents to accept or reject advice and outline
a number of design implications to help achieve it.

5.2 Implications for design

This paper explored how parents assess advice they receive, mak-
ing us reflect on the design of message-based health information
dissemination systems. In this section, we detail four implications
to inform the design of these systems. To illustrate the interplay
of the design implications in a message-based health information
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dissemination system, we designed some user interface archetypes®
to demonstrate how the suggested design implications could be
envisioned and implemented. It is important to emphasise that
message-based health information dissemination systems are not
usually intended to replace healthcare professionals or overrule
them, but to provide parents with information validated by health-
care professionals that can empower parents to make informed
decisions in MCH.

5.2.1 Tailor content according to the child’s characteristics. Accord-
ing to our findings, parents carefully reflected whether the advice
given to them applied to their child’s characteristics (see Subsection
4.1). Participants in our study considered different physiological
characteristics, such as medical conditions, allergies, as well as pref-
erences from the child that could enable or reject the advice. To
support parents in learning, message-based health information dis-
semination systems should tailor the messages to the characteristics
of the child (e.g., age, sex, health conditions, preferred activities), as
otherwise the advice might be rendered as non-applicable. Gather-
ing information about the child’s characteristics could be achieved
in two main ways. One way would be for a message-based health
information dissemination system to ask about the information
that is needed when the user asks a question (see the left image
of Figure 2). For example, if a parent asked the system what they
should feed their child, the system would ask the child’s age to
ensure that the answer was as close to the child’s characteristics as
possible. The alternative would be to have a dedicated area of the
app where parents would be able to enter data about their children,
which would support the system in tailoring the message to the
child’s characteristics.

As mentioned before, half message-based health information
dissemination systems personalise content in some way (see Ta-
ble 1), but usually rely on one data point like the child’s age (e.g.,
[5]). Parents tend to look for content that is specific to their needs
and circumstances [78]. The novelty of this implication would be
to query and store the information about the child during conversa-
tions with the message-based systems. Prior work usually requires
users to enter information about their children during the onboard-
ing (see [28, 104]), but without a justification parents might skip
this step in favour of privacy [65]. If the system requests informa-
tion about the child only when needed for personalisation, it will
be more likely that parents share their data to have more tailored
content [65, 112].

5.2.2 Adapting content according to medical records. Parents re-
vealed that they were more willing to accept advice from someone
who was familiar with their child’s history (Subsection 4.6). Such
tailored guidance is more appealing because it can be tailored to
the specific needs of the child (Subsection 4.1). In light of this, we
propose that message-based health information dissemination sys-
tems store relevant details related to the child’s medical history.
Consider a concerned parent seeking advice from the system be-
cause their child is running a fever. Fevers in babies can result from
a variety of causes, including common viral infections and even
heat exposure. Furthermore, fevers are frequently observed as a
typical post-vaccination response. In a scenario where the parent

SThese archetypes, while illustrative, have not been user tested or evaluated.
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What should I feed my Chlld S PI‘Of'Ile
child?
Name *
How old is your child? Alex
May 14,2022 (1y)
Gender *
0 - 6 months
Male v

International guidelines
(particularly the World
Health Organization),
recommend exclusively
breastfeeding until 6
months of age and as a
supplement to solid foods
for as long as the mother
and baby wish.

+ ADD VACCINATION

+ ADD ALLERGIES

+ ADD MEDICAL CONDITIONS

Figure 2: Different ways of communicating characteristics
of the child to a message-based health information dissemi-
nation system. The image on the left shows relevant infor-
mation being asked in the conversation, to ensure content is
tailored. The image on the right shows the possibility of en-
tering data into a child’s profile with health characteristics.

Ask a question a

has diligently updated the system with the most recent vaccination
date, the system may proactively remind the parent that the fever
may be caused by the vaccine’s side effects (see Figure 3).

This implication is closely related to the previous one, as both
provide content tailored to the child and both raise potential pri-
vacy and security concerns. In the context of health and well-being,
clinical medical history can be an important source of information
to provide situated advice [8]. However, accessing medical record
data is typically a challenge with studies mentioning lack of access
hinders the delivery of healthcare [87]. Accessing medical records
potentially creates privacy and security issues for the child’s per-
sonal data, but studies have shown that there are ways of accessing
medical records guaranteeing privacy and security [90]. None of
the message-based systems that were analysed included this feature
for the child’s medical history; but Barron et al. [6] and Bogale et al.
[12] used the mothers’ clinical records to tailor messages. Our sug-
gestion is to use available information to further tailor responses
to end-users while guaranteeing the system complies with security
and privacy regulations.

5.2.3 Acknowledge parents’ values and beliefs. Parents in the study
considered advice in light of their values and beliefs (Subsection 4.2).
This could manifest in drawing on Western and traditional medicine,
or in disregarding the cry-it-out method because it went against the
mother’s parenting philosophy. Message-based health information
dissemination systems could also be designed to be sensitive to
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My child has a fever since
yesterday.

I noticed that you have
updated your baby's profile
with the 1st dose of the
measles, epidemic parotitis
and rubella vaccine (VASPR)
in the last 24 hours.

It's not uncommon for
babies to develop a fever
after receiving vaccinations.
While it can be alarming, it's
often a normal and
expected response of the
immune system to the
vaccine.

If there are not any other
symptoms, monitor the
fever. A fever up to 39°C is
generally not a cause for
major concern. Keep your
baby well-hydrated and
provide them comfort by
dressing them in light

Ask a question e

Figure 3: Adapting content according to the existing records.
The image shows the system responding to a query from
the user drawing on information previously entered into the
system. We suggest using any available records to further
tailor messages to the child’s medical status or health history.

parents’ beliefs. The content of the app could be designed to be
inclusive of different ways of seeing health, care, and parenting, to
accommodate different types of parents. For example, if a parent
asks a question about traditional medicine, the system could provide
factual information while being inclusive to people who might
adhere to traditional practices (see Figure 4). In fact, the system
should strive to communicate evidence-based advice, but if a specific
traditional medicine practice is not considered harmful for the
child, it should not be disregarded, as the practice might have other
roles besides treatment (e.g. calming parents, parent-child bonding).
The goal of the system should be to convey information and help
understand the benefits and inconveniences of different strategies,
not to change the perspectives or beliefs of users.

Another way to be sensitive to parents’ values is to offer multiple
alternatives that parents can consider and choose, such as showing
the benefits of emotional bonding or the benefits of sleep (see
Subsection 4.3). By showing multiple strategies to address an issue,
parents do not get the impression that only one approach works,
validating that their current approach might also work. At the same
time, it enables parents to consider other approaches if their current
(alternative) strategy does not work, opening their reflection to
alternatives. In any case, it is important to consider the burden of
deciding between alternative strategies. May et al. [73]’s Burden
of Treatment Theory argues that the patient’s capacity to perform
self-care depends not only on their performance but also on their
social capital and social skills. By relating it to our situation, we can
see that parents who lack health literacy lack the same knowledge
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My grandma told me to burn
incense to get my child to
sleep. Does it work?

While there may be no
scientific evidence directly
linking burning incense to
improved sleep in children,
it's worth noting that some
parents have reported its
potential to create a
calming environment for
their little ones.

Burning incense is generally
considered safe when used
responsibly. To ensure a
comfortable and safe
environment, it's essential
to keep the room well-aired.
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I started following the
Ferber Method but it is not
working.

It's completely normal to
encounter challenges when
trying the Ferber method or
any sleep training
technique.

There are other alternatives
you can explore.

To promote comfort and
reassurance, parents can try
#AttachementParenting
and #Co-sleeping.
Alternatives that are more
similar to #FerberMethod
and promote more
independende include
#ChairMethod or
#PickUpPickDownMethod.

Q

Adequate ventilation helps
minimize any potential
concerns.
To know more about the
different approaches please

Ask a question e Ask a question °

Figure 4: A system should be sensitive to parents’ beliefs.
The image on the left addresses traditional medicine in an
inclusive way. The image on the right provides parents with
multiple alternative methods, enabling them to reflect on
the option that best fits their values or preferences.

for making decisions as parents who do not struggle, which could
favour more parents with higher health literacy [108].

In this implication, we propose that the system presents parents
with different parenting strategies and viewpoints, allowing them
to choose the ones that best align with their beliefs. This feature is
new to the MCH message-based systems, since the system usually
only has an answer for each topic and does not present alternatives
to users. In their studies, Mustafa et al. [82] and Gupta et al. [43],
found that traditional practices and beliefs are present in moth-
ers’ cultures and sometimes traditional medicine oversteps any
other possible alternative. Muthelo et al. [83] debates the merits
of incorporating traditional practices, such as traditional medicine,
into existing systems. We suggest that a digital solution does not
have to be universal. It does not need to hold the knowledge of
traditional healers and traditional medicine but rather acknowl-
edge the existence of these approaches and present users with
other options besides the system [26]. We argue that the content of
message-based health information dissemination systems should
be local and adapted to the context of the region where it is be-
ing deployed as socio-cultural practices are situated. Furthermore,
systems should be validated by local healthcare professionals to
ensure that the local guidelines are being promoted and can be
integrated with existing clinical care practices. Transparency is key
to gaining the user’s trust [36], so, disclosing the system’s values
and limitations will allow parents to choose what they feel is the
best option for them.

5.24 Complement the text-based messages with multimedia content.
Our findings suggested that some skills need to be explained in
different ways in order to be learned by parents (Subsection 4.4),
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as in the example of Participant 9. This father explained that he
was only able to perform a nose wash on his child after someone
demonstrated how to do so. In some cases, a written explanation
may not suffice. We propose that, in addition to a written explana-
tion of a skill, the system provides other types of media to aid in the
explanation. Using Participant 9 as an example, if he went to the
system with the same question, the system would show him a video
that explained all of the steps involved in washing a baby’s nose
(see Figure 5). Multimedia content allows for the explanation of
concepts that would be difficult to explain in writing or orally. Fur-
thermore, images or videos can make parents feel more empowered
to complete a specific task.

This feature is not new to message-based MCH systems [5, 120]
or even to MCH digital systems [17, 81], however we believe in the
importance multimedia has in learning and want to emphasize the
importance of this feature along with the others. The mothers in the
study by Muthelo et al. [83] emphasize the value of having video
content for parents who struggle with reading. Davis et al. [29]
found that parents’ learning was enhanced when the information
was delivered through videos as compared to written materials.
Multimedia interactions are frequently used in chatbots [51]. How-
ever, sending multimedia content via other message-based systems,
like SMS, is more expensive [59]. The poor internet coverage and
high prices of mobile phone services, like data, are cited as the two
biggest obstacles to the spread of health digital technology in low-

= 5 Q

My friends told me it is
important to clean my
child’s nose but I can not
seem to do it properly.

You're not alone in facing
the challenge of cleaning
your child's nose. It's
perfectly normal to feel
unsure about such tasks.
Cleaning a child's nose can
be a bit intimidating. Here is
avideo to show you, step by
step, how you can do it.

®

If you still have any
concerns or questions about
nose-cleaning techniques,
don't hesitate to reach out
to a healthcare professional.

Ask a question e

Figure 5: A system should allow for different types of media,
such as images and videos. The image shows how the system
can provide a video to complement an explanation that would
be too complex to describe in writing.
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and middle-income countries [87]. This poses a challenge for the in-
tegration of multimedia message-based health information dissemi-
nation systems. The need for offline resources is raised by Till et al.
[108]. The multimedia resources could be stored on the phones as a
simple way to make the system work offline. However, this brings
up additional problems, such as occupying phone storage, which
might hinder participants from installing or keeping installed an
app that reduces the space available for pictures and other apps [83].

5.3 Limitations

The first limitation pertained to the representativeness of our study
sample. In Portugal, our participants were predominantly researchers
or knowledge workers residing in urban areas with high levels
of academic education. It would be ideal to engage participants
from rural areas of the country, as well as with a broader range
of educational, professional, and economic backgrounds. In South
Africa, our sample was limited to female participants living in lower-
income areas. Future research should aim to involve participants
from even more ethnic groups and communities in South Africa,
as well as achieve a more balanced gender distribution to further
include South African male parents’ perspectives.

Secondly, we did not evaluate the impact of adapting the remote
and digital-based materials to in-person delivery. Even though the
sessions were conducted and organised in the same way, adapting
the materials might have, in some way, affected the workshop
dynamics and, consequently, the study results. In future work, it
might be advisable to test the same materials in in-person and
online sessions, before conducting all sessions, to understand if
there was a potential impact on the results.

Third, our data collection lacked information regarding the per-
sonality types of parents, hindering our understanding of how dif-
ferent parent personalities impacted how parents assessed health
advice. Future studies should collect data on personality types, to
ensure parents with different types of personalities are recruited,
as well as to support the design of a system that supports different
parent groups.

Fourth limitation is related to the lack of validation of the design
implications, with specific usability experiments or tests, which
means they remain considerations to think with while design-
ing. Subsequent studies should validate the design implications
in real-world scenarios, with special attention to legal and privacy
concerns, particularly in the regions where the study takes place.
Furthermore, studies could explore how message-based health in-
formation dissemination systems should be integrated with existing
healthcare organisations, collaborating with healthcare profession-
als to disseminate maternal and childcare information. By involving
healthcare professionals, future studies could encourage communi-
ties to test out our design implications in their systems and report
their findings. If they are confirmed, researchers could encourage
governments and health departments to disseminate this informa-
tion for future digital systems.

Fifth, our study did not specifically focus on characteristics that
determine health advice and outcomes, including race, ethnicity,
genetic and epigenetic history. Although the content of the appli-
cation was validated by healthcare professionals, personalisation
to accommodate these factors was not explored. While none of
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our participants raised concerns regarding these factors, research
shows their impact on clinical diagnosis and decision-making in
healthcare [109]. Additionally, obtaining such sensitive information
from participants is challenging due to ethical and privacy concerns.
Future research should explore methods for collecting this data,
possibly through collaboration with healthcare professionals. More-
over, researchers should collaborate closely with healthcare profes-
sionals to improve design implications, ensuring they are adaptable
to various health-related factors and personalised to meet parents’
needs effectively.

6 CONCLUSION

This paper highlights the importance of health dissemination in
MCH. Understanding how parents reflect on advice they receive
is essential for developing message-based health information dis-
semination systems that depend on their ability to share health
knowledge. We provide insights into the practices and strategies
parents employ to reflect on and assess advice and the factors that
influence the acceptance of advice to inform the design of message-
based health information dissemination systems for maternal and
child health. Based on our findings we present implications for the
design of such systems using several wireframes.

6.1 Future Work

Regarding the future work of the project, we plan on conducting
more co-design workshops to better inform the design of the system.
We also have planned on designing and developing a prototype
that incorporates the findings from the workshops. After having a
functional prototype we aim to evaluate it in a real-world setting,
in both countries, through a field trial. This will allow us to validate
this study’s findings and implications.

As highlighted in the identified limitations, we believe future
studies should broaden their samples to account for participants
with different characteristics, demographics, personality types and
health factors. Additionally, we underline the importance of val-
idating the design implications in collaboration with healthcare
professionals, while also addressing legal and privacy considera-
tions, and explore them in real-world scenarios to understand the
feasibility of integrating these systems with healthcare organisa-
tions.

Despite these limitations, our work opens several opportunities
for future research and development in this field. Future research
could focus on further validating our findings to communities in
low- and middle-income countries, and engage in iterative design
processes, such as co-design sessions, that actively involve end-
users, parents, and healthcare professionals and expand the scope
of message-based systems to include other potential users (e.g.
teachers, educators). This approach will ensure that message-based
systems continuously evolve to meet changing user requirements
and preferences and adapt to the sociocultural context of parents.
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