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Abstract

Background Limited health literacy in (expectant) parents is associated with adverse health outcomes. Maternity
care providers often experience difficulties assessing (expectant) parents'level of health literacy. The aim was to
develop, evaluate, and iteratively adapt a conversational tool that supports maternity care providers in estimating
(expectant) parents' health literacy.

Methods In this participatory action research study, we developed a conversational tool for estimating the health
literacy of (expectant) parents based on the Conversational Health Literacy Assessment Tool for general care, which
in turn was based on the Health Literacy Questionnaire. We used a thorough iterative process including different
maternity care providers, (expectant) parents, and a panel of experts. This expert panel comprised representatives
from knowledge institutions, professional associations, and care providers with whom midwives and maternity care
assistants work closely. Testing, evaluation and adjustment took place in consecutive rounds and was conducted in
the Netherlands between 2019 and 2022.

Results The conversational tool ‘CHAT-maternity-care’ covers four key domains: (1) supportive relationship with

care providers; (2) supportive relationship within parents’ personal network; (3) health information access and
comprehension; (4) current health behaviour and health promotion. Each domain contains multiple example
questions and example observations. Participants contributed to make the example questions and example
observations accessible and usable for daily practice. The CHAT-maternity-care supports maternity care providers

in estimating (expectant) parents’health literacy during routine conversations with them, increased maternity care
providers'awareness of health literacy and helped them to identify where attention is necessary regarding (expectant)
parents'health literacy.

Conclusions The CHAT-maternity-care is a promising conversational tool to estimate (expectant) parents'health
literacy. It covers the relevant constructs of health literacy from both the Conversational Health Literacy Assessment
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perceived facilitators for implementation.

Research

Tool and Health Literacy Questionnaire, applied to maternity care. A preliminary evaluation of the use revealed
positive feedback. Further testing and evaluation of the CHAT-maternity-care is required with a larger and more
diverse population, including more (expectant) parents, to determine the effectiveness, perceived barriers, and

Keywords Health literacy, Health Communication, Maternal-child nursing, Patient-Centred Care, Participatory Action

Introduction

The World Health Organization (WHO) formally defines
health literacy (HL) as “The cognitive and social skills,
which determine the motivation and ability of individu-
als to gain access to, understand and use information in
ways to promote and maintain good health” [1]. Limited
health literacy (LHL), therefore, is the inability or limited
ability of individuals to gain access to, understand and
use information in ways to promote and maintain good
health. The WHO regards enhanced HL and improved
responsiveness of care providers to HL needs as key
determinants in reducing health inequalities [2]. LHL
is associated with poorer health outcomes, increased
healthcare costs and difficulties in communicating with
care providers [3-7].

LHL rates differ substantially between European coun-
tries (25-72%), in the Netherlands around 25% of the
population has LHL [8]. Still, 25% is a substantial part of
the population. LHL is an issue that healthcare organisa-
tions and providers need to be aware of and respond to in
order to provide equitable access to appropriate care [9].

LHL is associated with personal characteristics, such
as low educational level and socio-economic status, but
people with higher educational levels or higher socio-
economic status may also have LHL [7, 8]. Women with
LHL are often more challenging to reach and engage
with than women with higher HL. This is primarily due
to their limited understanding of pregnancy-related
health information, coupled with a lack of awareness on
accessing health services and difficulties in communicat-
ing health concerns and navigating the healthcare sys-
tem. Additionally, care providers often lack awareness
of their patients’ LHL, possess insufficient communica-
tion skills tailored for such patients, and have a limited
knowledge of the unique challenges and needs specific to
women with LHL. These issues are further intensified by
differences in culturally determined habits surrounding
care and communication problems [10, 11]. LHL is also
associated with a higher rate of unplanned pregnancies
[12], later initiation of prenatal care [12], higher smok-
ing rates [13], lower prevalence of breastfeeding [14—16],
lower adherence to prescribed medications [12, 16, 17],
a greater chance of caesarean birth and adverse neona-
tal health outcomes [18]. Therefore, it is important for
care providers to estimate the (expectant) parents’ HL in
order to offer tailored care. However, care providers often

have problems estimating their patients’ HL [19-22].
They often do not give it enough formal attention [22]
and frequently overestimate their patients’ HL [20, 21].

In the Netherlands, more than 85% of pregnant women
start care in a midwife-led maternity care practice [23]
and almost all women receive postnatal care from both
a midwife and a maternity care assistant at home during
the first eight days after childbirth. These care provid-
ers play a key role in providing tailored maternity care to
(expectant) parents. However, to provide tailored mater-
nity care, a good understanding of (expectant) parents’
HL is necessary. The Health Literacy Questionnaire is a
validated instrument to measure HL [24]. It consists of
44 questions in nine identified constructs of HL. During
routine consultation hours, using the extensive Health
Literacy Questionnaire faces limitations. These include
incomplete responses if completed before provider con-
tact, the provider’s time constraints to review 44 ques-
tions during consultations, and the questionnaire’s
closed format, which limits in-depth exploration of HL
issues, potentially hindering effective responses. This
makes it unsuitable to use in daily care practice [25] and
prompted the development of the Conversational Health
Literacy Assessment Tool (CHAT). This conversational
tool, which was developed in Australia, enables care pro-
viders to gather information about the context in which
people manage their health, thereby estimating their HL.
The nine constructs of the Health Literacy Questionnaire
were reduced to five key domains (Box 1) [25]. Research
suggests that the CHAT is a feasible and efficient tool for
gaining insight into HL needs among individuals with
varying socio-demographic characteristics and with dif-
ferent health status [26].

Box 1: Domains of the CHAT [25]
Domains of the CHAT

Domain 1 Supportive professional relationships

Domain 2 Supportive personal relationships

Domain 3 Health information access and comprehension
Domain 4 Current health behaviours

Domain 5 Health promotion barriers and support

The CHAT seems helpful for maternity care providers
to estimate the HL of (expectant) parents, but the imple-
mentation of an innovation is more effective and sustain-
able if the innovation is tailored to the target audience
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[27, 28]. Therefore, implementation of the CHAT within
maternity care requires that the tool is tailored to the
needs and daily practice of the care providers in mater-
nity care.

The overall aim of this study is to develop, evaluate,
and iteratively adapt a CHAT-based conversational tool
specific for maternity care. This tool is not intended to
be a scientific validated questionnaire for assessing HL in
(expectant) parents. Rather, it is designed as a practical
conversational instrument for use by maternity care pro-
viders to explore and estimate the (expectant) parents’
HL in different domains. This tool will provide examples
of questions maternity care providers may ask within dif-
ferent domains of HL to estimate (expectant) parents’
HL. The overarching goal is that maternity care provid-
ers are able to explore the different constructs of HL with
(expectant) parents.

Methods

Study design

This mixed-methods study is based on the participa-
tory action research (PAR) approach. PAR is a research
methodology based on co-creation between stakehold-
ers and researchers [29]. This was considered the most
appropriate approach for the development of the con-
versational tool due to its emphasis on inclusiveness and
collaboration. In our study, PAR offers the space and
platform to explore the aspects of HL that need atten-
tion in (expectant) parents in a participant-driven man-
ner. This allows maternity care providers and (expectant)
parents to explore their ideas and perspectives through
cycles of action and reflection, which is essential to cre-
ate and sustain change. PAR used in this study consists
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of an iterative cycle containing six stages: motivation, ori-
entation, diagnosis, development, action, and evaluation
[30]. The first stage “motivation’, was prompted by signals
from maternity care providers that health information
was not always well understood by (expectant) parents.
The researchers connected this issue to the (expect-
ant) parents’ HL and extent to which the maternity care
providers tailor care to the specific needs of those with
LHL. In order to provide tailored care to (expectant) par-
ents with LHL, maternity care providers must first gain
insight into the (expectant) parents’ HL.

We developed the CHAT-maternity-care in two phases.
Phase 1 contained three stages of PAR: orientation— diag-
nosis— development (Fig. 1). Phase 2 consisted of three
iterations including four stages of PAR: action— evalua-
tion— diagnose— development (Fig. 1).

Information power

To determine the adequacy of our sample size, we applied
the concept of ‘information power” as described by Mal-
terud et al. [31], considering several key factors:

+ Study Aim: Our study’s aim was specific and focused,
facilitating a high information power from each
participant. This allowed us to gather rich, relevant
data that was closely aligned with our research
objectives.

« Sample Specificity: The participants in our study
were chosen for their direct involvement and
relevant experience in maternity care. This specificity
significantly contributed to the information power
of our sample, as participants provided in-depth and
relevant insights.
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Fig. 1 Flow diagram of the tool development including the stages of participatory action research
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«+ Theoretical Framework: Our research was informed
by established theories in the fields of HL and
maternity care, including the CHAT and the Health
Literacy Questionnaire. This theoretical grounding
facilitated a more nuanced understanding and
interpretation of the data.

+ Dialogue Quality: Our data collection process was
carried out with a focus on high-quality dialogue.
This was achieved through structured focus group
meetings and interviews, ensuring in-depth and
meaningful exchanges of information. Focus group
meetings were conducted by teams of two, and
interviews were led by experienced team members,
further enhancing the quality of the dialogue.

+ Analysis Strategy: The approach to analysing
data in our study was methodical and targeted,
focusing on specific aspects of maternity care and
HL. This structured analysis strategy contributed
to maximising the informational value of the data
collected.

These considerations collectively informed our decision-
making process regarding the sample size, ensuring that
we gathered sufficient and rich data to meet our research
objectives, while also complementing the concept of data
saturation.

Study participants and recruitment

Eligible study participants were primary care midwives,
maternity care assistants, and women —and their part-
ners— who were pregnant or gave birth between 2018
and 2020. All participants lived in the southeast of the
Netherlands. In the rest of this article, we further refer
to parents, meaning both parents and expectant parents.
All study participants were recruited via email using pur-
posive and snowball sampling. The email included an
information sheet with information about the aim and
relevance of this research, practical information, inclu-
sion criteria, and contact details. Participants registered
via email.

Furthermore, a panel of experts was consulted. This
panel consisted of a professor in HL and patient partici-
pation, an obstetrician and participants representing the
Koninklijke Nederlandse Organisatie van Verloskundigen
[Royal Dutch Association of Midwives], the preventive
Child and Youth Health Care Services, PHAROS (Dutch
national centre of expertise on health disparities) and
maternity care assistant organisations.

Ethics

The study was assessed by the ethics board of Maas-
tricht University Medical Centre. According to this ethics
board the current research is not subject to the Medical
Research Involving Human Subjects Act (WMO) and
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does not require ethical approval(number 2022-3283).
All participants gave written informed consent to par-
ticipate in the study. The consent form guaranteed par-
ticipants full anonymity and confidentiality. Participants
were free to decline participation or to withdraw at any
time. Data was stored on a secured server, only accessible
by members of the research team.

Phase 1. Development of the first version of the CHAT-
maternity-care

The aim of phase 1 was to collect information from
maternity care providers and parents about their needs
and views regarding HL to develop the first version of the
conversational tool CHAT-maternity-care (stages of PAR:
orientation— diagnose— development).

Data collection

Data collection was conducted by members of the
research team (MG, IK, LB, MN). This took place in
December 2019 in audio-recorded focus group meet-
ings and interviews with parents, and in January 2020
in audio-recorded focus group meetings with mater-
nity care providers. The topic guides for the focus group
meetings and interviews were based on the five domains
and ten questions of the original CHAT [25], which
helped covering all relevant HL constructs (Appendix 1).

Data analysis

All recordings from the focus group meetings and inter-
views were transcribed verbatim. We re-listened the
recordings and re-read the anonymized transcripts to
facilitate deeper engagement with the data. Thereafter,
the recordings were deleted. Subsequently, we coded
and analysed the data using deductive content analy-
sis in Nvivo 11. The domains of the CHAT were used as
the initial framework for coding the data, other codes
emerged from the data. Two members of the research
team (MG, MN) categorised the codes into themes and
subthemes. The analysed data were used to develop the
first version of the conversational tool CHAT-mater-
nity-care. A representative from PHAROS reviewed the
CHAT-maternity-care and validated the readability and
appropriateness of language used for people with LHL.
Permission for using the acronym CHAT in combination
with maternity care was granted by the authors of the
original CHAT.

Phase 2. Testing and evaluating of the CHAT-maternity-
care

The aim of phase 2 was to test, evaluate, and adjust the
CHAT-maternity-care (stages of PAR: action— evalu-
ation— diagnosis— development). In an iterative pro-
cess of three cycles, we created the final version of the
CHAT-maternity-care.
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Data collection

We collected data in three stages: tool pilot, tool applica-
tion and expert feedback. During the tool pilot and tool
application stage, we used focus group meetings, online
questionnaires, and in-depth interviews with midwives
and maternity care assistants to collect input on the
content and usability of the CHAT-maternity-care. For
efficiency, the testing and evaluation of the CHAT-mater-
nity-care was first performed in a pilot group (tool pilot)
from February until April 2022. After this, the research
team further adjusted the CHAT-maternity-care, based
on participants’ feedback and the original Health Liter-
acy Questionnaire [24]. Subsequently, another round of
testing and evaluation of the CHAT-maternity-care was
performed (tool application) from May until July 2022.
The expert feedback was provided in an online meeting
and via email in September 2022.

During the tool pilot and tool application, members of
the research team (EV, EM, JK) conducted eight online
focus group meetings with midwives and maternity care
assistants. The aim of these focus group meetings was
to introduce maternity care providers to the concept of
(limited) HL, to explain how to use the CHAT-maternity-
care and to discuss and collect feedback on the CHAT-
maternity-care. Maternity care providers were asked to
use the example questions and example observations
that were most suitable. During the focus group meet-
ings field-notes were made to summarise care provid-
ers’ opinions on the face validity and applicability of the
CHAT-maternity-care. After these focus group meetings,
the maternity care providers tested the CHAT-maternity-
care in their daily practice, and, subsequently, evaluated
the use of CHAT-maternity-care through an online ques-
tionnaire. The questionnaire contained mostly open-
ended, but also closed questions using a five-point Likert
scale. The questions in the questionnaire were derived
from instruments specifically designed to measure the
determinants of innovations, namely MIDI [32], QQ10
[33], and Most Significant Change [34]. The topics of the
questionnaire included the impact of the innovation’s
characteristics, the individual adopting it, the socio-
political context, and the organisation. The final question
aimed to identify the most significant change resulting
from the implementation of the innovation. To gain an
in-depth insight in how care providers experienced the
CHAT-maternity-care, one member of the research team
(EV) also interviewed maternity care providers using an
interview guide based on the results from the question-
naire (Appendices 2 and 3). We audio-recorded all inter-
views after consent from the participants.

Last, the panel of experts provided feedback in an
interactive online meeting. Field-notes were made to
summarise experts’ opinions on the face validity and
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applicability of the CHAT-maternity-care. Additional
feedback from the experts was requested via e-mail.

Data analysis

The field-notes of the focus group meetings and the feed-
back of the experts were discussed by three members
of the research team (EV, EM, JK). The questionnaires
were analysed using descriptive statistics and through
discussing the answers on the open-ended questions by
two members of the research team (EV, EM). All record-
ings from the interviews were transcribed verbatim. Two
members of the research team (EV, EM) re-listened to
the recordings and re-read the anonymized transcripts to
facilitate deeper engagement with the data. Subsequently,
we coded and analysed the transcripts using inductive
content analysis in Nvivo 11. The tool adjustments took
place during an iterative process using the findings from
the focus group meetings, questionnaires, in-depth inter-
views and feedback from the experts.

Rigour and reflectivity

In this study, several strategies were used to ensure meth-
odological rigour [35]. Data collection involved different
methods such as focus group meetings, questionnaires,
and in-depth interviews (methodological triangulation).
Furthermore, at least two members of the research team
analysed all data (investigator triangulation). All mem-
bers of the research team had a background in maternity
care or health sciences, and were experienced in qualita-
tive and quantitative research. Regular meetings with the
research team were held to discuss findings and adjust-
ments to the CHAT-maternity-care. Data analysis and
adjustment of the CHAT-maternity-care took place in
an iterative process in which a new analysis also took the
previous research findings into account. Data triangula-
tion was secured by using various data sets during vari-
ous phases of the study from different participant groups.
As we primarily used a qualitative approach and there
is no criteria list for PAR, we relied on the consolidated
criteria for reporting qualitative research [36] to ensure
comprehensive reporting of aspects of the research.

Results

A total of 72 maternity care providers, ten parents and
14 experts participated, divided over two phases. Phase 1
and phase 2 included different participants. However, the
same participants have consistently participated in phase
2 (e.g. participants from the tool pilot stage also took part
in the subsequent stage of tool application). The devel-
opment of the first version of the CHAT-maternity-care
took place in two focus group meetings with in total
ten parents, five interviews with parents and four focus
group meetings with 25 maternity care providers (Phase
1, Fig. 2). For the participants in phase 1 there are no
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Fig. 2 Flow diagram of the tool development including number of participants

participant characteristics available. The first version of
the CHAT-maternity-care was pilot tested by 15 mater-
nity care providers, nine midwives and six maternity care
assistants (no participant characteristics available), fol-
lowed by the development of the second version of the
CHAT-maternity-care (Phase 2, Fig. 2). Feedback on this
version was collected during the tool application stage
from 47 maternity care providers in focus group meet-
ings. Hereafter, five participants (three midwives and
two maternity care assistants) withdrew, two due to time
constraints and three without listing a reason. A total of
42 maternity care providers (17 midwives (age: 27-59
years, mean 40.9 years; working experience: 3—-35 years,
mean 15.7 years) and 25 maternity care assistants (age:
23-62 years, mean 43.4 years; working experience: 1-44
years, mean 16.3 years)) applied the second version of
the CHAT-maternity-care in practice and provided their
feedback (Phase 2, Fig. 2). With this feedback, we devel-
oped the third version of the CHAT-maternity-care. In
the expert feedback stage 14 experts gave their feedback
on the third version of the CHAT-maternity-care during
an interactive expert meeting (#=13) and/or by email
(n=2) (Phase 2, Fig. 2). Subsequently, the final version of
CHAT-maternity-care was developed.

Phase 1. Development of the first version of the CHAT-
maternity-care

In the focus group meetings and interviews, both parents
and maternity care providers emphasised the importance
of discussing Domain 1 (Supportive professional rela-
tionships) and 2 (Supportive personal relationships) of
the CHAT (Box 1). Parents highlighted the importance of
care providers inquiring about which care providers they
would consult during the perinatal period and, about

the support of their family and how they perceive it. The
parents mentioned that a supportive social network is
important for them, and it typically consists of mothers,
sisters, and other women of similar age or gestational age.
The maternity care providers recommended discussing
the supportive environment of parents during the peri-
natal period, including who they can rely on within their
social network for advice and assistance.

Regarding Domain 3 (Health information access and
comprehension), parents noted that it can be challeng-
ing to differentiate reliable information sources in an
abundance of information and, therefore, suggested
that maternity care providers should offer guidance in
this. The maternity care providers expressed a sense of
responsibility in providing parents with trustworthy
information sources.

Regarding Domain 4 (Current health behaviours) and
5 (Health promotion barriers and support), both parents
and maternity care providers highlighted the significance
of discussing health-related knowledge, behaviour, and
the associated challenges. Parents desired a personalised
approach, while maternity care providers faced difficul-
ties in discussing these domains as they wanted the par-
ents to make their own health choices. The maternity
care providers were hesitant to be judgmental during
conversations, as it could potentially harm the relation-
ship of trust with parents. The maternity care providers
suggested discussing the facilitators and barriers in par-
ents’ health behaviour, to more clearly identify the factors
that could aid parents in adopting healthier behaviours
and the obstacles that need to be overcome.

In general, maternity care providers indicated that
observations often serve as a starting point to have a
conversation about HL with parents and that they added
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to the conversation. Therefore, maternity care provid-
ers suggested to include example observations regarding
each domain of the conversational tool. Consequently,
examples of observations regarding the different domains
of the CHAT-maternity care have been integrated into
the CHAT-maternity-care from this point forward. The
first version of the CHAT-maternity-care consisted of
five domains including 24 example questions and 11
example observations which maternity care provid-
ers could choose from. A representative from PHAROS
reviewed the CHAT-maternity-care and validated the
readability and appropriateness of language used for peo-
ple with LHL.

Phase 2. Testing and evaluating of the CHAT-maternity-
care

Tool pilot

For the CHAT-maternity-care in general, maternity care
providers suggested that it was essential to formulate the
example questions in the tool as openly and neutral as
possible to allow parents formulating their own answers.
According to the care providers, the way in which the
parents formulate their answers gives additional insight
into their HL. Furthermore, maternity care providers
suggested to highlight keywords in the sentences, to use
abbreviations, and to make a clearer distinction between
Domain 1 (Supportive professional relationships) and 2
(Supportive personal relationships) to make the CHAT-
maternity-care more user-friendly. For Domain 2 (Sup-
portive personal relationships), maternity care providers
suggested giving the partner more attention by adding
an additional question about the availability of a sup-
portive partner to talk to. For Domain 3 (Health infor-
mation access and comprehension), they indicated that
some questions were similar and could be merged. For
Domain 4 (Current health behaviours) and 5 (Health pro-
motion barriers and support), the maternity care provid-
ers pointed out that the example questions and example
observations in both domains were similar. They sug-
gested merging, because the domains were difficult to
distinguish and to discuss separately.

All feedback was integrated, and the CHAT-maternity-
care was adjusted respectively. The Domains 4 and 5 were
merged, but a clear distinction between the two groups
of questions were made: (1) current health behaviour
and (2) health promotion. In addition, three research-
ers (EV, EM, JK) carefully reviewed and discussed the
Health Literacy Questionnaire to identify any missing
constructs that could support the estimation of parents’
HL. Consequently, we reformulated one example ques-
tion and added three example questions and one example
observation. This resulted in an adjusted version (ver-
sion 2) of the CHAT-maternity-care with four domains
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that contained 21 example questions and 13 example
observations.

Tool application

After using the CHAT-maternity-care in practice, mater-
nity care providers indicated that it was an appropriate,
clear, and helpful instrument to discuss HL with parents.
They indicated that their awareness of HL had increased.
Most maternity care providers pointed out that the
CHAT-maternity-care supported starting a conversation
on HL, gave guidance to explore HL, and facilitated a
more extensive and complete conversation with the par-
ents. This resulted in gaining better insight into the HL
of the parents. Maternity care providers indicated that
during the conversations using the CHAT-maternity-
care, essential otherwise unknown information about the
parents became apparent. However, some maternity care
providers indicated that the CHAT-maternity-care was
time-consuming. Other maternity care providers pointed
out that talking about HL with parents is part of their
work, and they felt confident enough to use the CHAT-
maternity-care. Maternity care providers reported that
parents responded well to the CHAT-maternity-care.
Most maternity care providers said that they would rec-
ommend it to their colleagues and would continue using
it themselves in the future.

Based on the feedback from maternity care provid-
ers during the tool application, minor adjustments were
made to the questions and observations in all domains. A
question within Domain 1 was deleted and several ques-
tions within Domains 2 and 4 were removed, adjusted,
and merged. After the tool application stage, the CHAT-
maternity-care contained four domains with 16 example
questions and 12 example observations maternity care
providers could choose from.

Expert feedback

The feedback from the panel of experts in the interactive
online meeting and via email, led to some further small
adjustments. Some questions were formulated differently
to ensure the readability and appropriateness of language
used for people with LHL. Furthermore, an observation
was added that specifically focuses on low literacy. Feed-
back of the panel of experts resulted in the final version
of the CHAT-maternity-care that contains four domains,
including 18 example questions and 13 example observa-
tions (Table 1).

Discussion

In this PAR study, we developed a conversational tool
CHAT-maternity-care together with ten parents, 72
maternity care providers and a panel of 14 experts. The
inclusion of ten parents, 72 maternity care providers, and
14 experts provided a comprehensive understanding of
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Table 1 final version of the CHAT-maternity-care
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Domain

Question

Observations

1. Supportive
relationship with
care providers

2. Supportive re-
lationship within
parents’ personal

Which care providers do you contact if you have a question about the pregnancy
and the period thereafter?

Do you know what questions to ask and which care provider to ask them to? Can
you reach that care provider easily?

How does it make you feel to talk to that person about the questions or concerns
you have?

With which people in your network (partner, family, friends, and neighbours) do
you talk if you have questions about your pregnancy and the period thereafter?

How does it make you feel to talk to that person/those persons?

Are other care providers involved?

How do parents respond to care providers
who visit them during the postpartum period?

Are the parents able to explain their prob-
lems/concerns well to you as a care provider?

Is someone else coming along to appoint-
ments? Is this always the same person?

After the baby is born, are there family, friends,

and/or neighbours who can answer the
parents'health-related questions?

Do the parents address each other’s health-
related questions?

What kind of questions do you receive from
the parents?

network
Do you feel understood by that person/those persons?
Which person helps you best with health-related questions about you of your
baby? How do they help you now? And how do you think they will help you in
the future?
3. Health Did you search/are you searching for information about the pregnancy and the
information period thereafter? Where did you find/are you finding that information?
access and

Can you find this information easily or is it difficult?
comprehension

What do you think of this information?

- Do you know what information you can trust and which not?

- Is this information difficult or easy to understand?

- Is it too much, too little or just enough information?

How do you compare different information (sources)?

4. Current health
behaviour
and health
promotion

How do you take good care of yourself and your baby?

what do you find easy and what difficult?

What do you do on a daily or weekly basis to stay healthy?
If you want to stay healthy during the period before and after the baby is born,

What information do the parents come to you
with?

What do parents do with the information they
receive? Can they follow-up on instructions?

Are there signs that the parents have difficul-
ties with writing or reading?

Are the parents actively involved in their
health?

Do the parents ask for help?

Are the parents able to take steps to behave
healthily?

Who or what helps you to live healthily during the pregnancy and the period

thereafter? Who or what prevents this?
What do you want to do to live healthily?

their experiences and perspectives. To support care pro-
viders with exploring and estimating the HL of parents,
the CHAT-maternity-care offers 18 example questions
and 13 example observations in four domains of HL.
Domain 1 relates to the parent’s feelings of being under-
stood and supported by care providers and their ability to
actively engage with care providers and find their way in
the healthcare system. Domain 2 relates to parent’s feel-
ings of being understood and supported by their social
network when faced with health-related issues. Domain 3
relates to finding, understanding, and appraising the nec-
essary health information to manage their own health.
Domain 4 relates to the parent’s current health behav-
iour and health promotion to actively improve their own
health. Within these domains, the maternity care pro-
vider may choose which questions and observations to
use, depending on the parents and their context. In our
research, the use of the CHAT-maternity-care increased
maternity care providers’ awareness of HL, it facilitated
starting a conversation, gave guidance to explore the

different aspects of HL, and resulted in conversations
with the parents that were more comprehensive.

In our research, example observations were added to
the CHAT-maternity-care because those example obser-
vations were an additional aid for maternity care pro-
viders in estimating the HL of parents and to start the
conversation on HL with parents. Observations of behav-
ioural patterns, also called informal methods, are the
most common category of HL assessments [37]. How-
ever, using only observations as a way for assessment
might lead to misjudging HL. This idea is supported by a
study [38], which assessed 51 different methods of mea-
suring HL, including both observations and self-reported
data, and concluded that none of the methods assessed
all dimensions of HL. Therefore, using only observations
to determine HL also warrants caution.

Furthermore, besides the original CHAT, we also
used the Health Literacy Questionnaire [24], the vali-
dated instrument for assessing HL on which the origi-
nal CHAT is based. This was done to check whether the
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CHAT-maternity-care covers all relevant HL constructs,
and if not to extend it, to further facilitate care provid-
ers in their conversations with parents. In the final ver-
sion of the CHAT-maternity-care all nine constructs of
the Health Literacy Questionnaire were integrated. This
likely facilitates a comprehensive insight into the HL of
parents. The conversational approach, as opposed to a
questionnaire, can promote open communication and
the development of stronger patient-care provider rela-
tionships, which might improve healthcare outcomes
[39].

This study showed that the use of CHAT-maternity-
care increased maternity care providers’ overall aware-
ness of HL. This awareness of HL helps them to better
adjust their information to the HL of the receiver of
care [40]. Additionally, care providers who are aware of
their role in adjusting care to HL, can increase the value
that the care receivers place on health information [41].
Thereby, the CHAT-maternity-care could improve care
for parents with LHL.

The CHAT-maternity-care was developed based on
the iterative process of PAR, in which the end-users of
the CHAT-maternity-care were involved in conceptual-
ising and developing this tool. Iterative evaluation of an
implementation process and real-time feedback-driven
adjustments of an intervention are crucial for sustain-
able, context-appropriate intervention impact [42]. Thus,
the iterative process increases the possibility of success-
fully implementing the CHAT-maternity-care in the
Dutch maternity care system. Additionally, the feed-
back from the participants suggested that our tool the
CHAT-maternity-care is easy to integrate in existing
maternity care structures, because maternity care pro-
viders could selectively apply the example questions and
example observations. Maternity care providers could
also formulate their own questions within the concept
of the domains as long as they kept a focus on all four
domains to gain a complete overview of the HL of the
parents. The utilisation of CHAT-maternity-care resulted
in increased awareness of HL domains among maternity
care providers, leading to their gradual internalisation
and integration into practice. Although some care pro-
viders reported concerns that the adoption of CHAT-
maternity-care could be time-consuming, we anticipated
that prolonged use could establish HL considerations as a
habitual component of care, ultimately requiring minimal
time and effort investment. Further assessment should
determine if and how the CHAT-maternity-care could be
implemented in the Netherlands and beyond.

Strengths and limitations

A limitation of this study is that maternity care provid-
ers who already felt closely involved in care for parents
with a LHL might have been more willing to participate
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in study. Thus, selection bias cannot be excluded regard-
ing the positive acceptance and usability of the tool.
However, we expect the effect on the actual design of
the tool to be minimal because the phrasing of the ques-
tions and observations does not strongly depend on the
motivation of maternity care providers who participated.
Furthermore, it is important to note that only ten par-
ents participated in the development of the first draft of
the CHAT-maternity-care, and no parents were involved
in the second phase of the development. The recruit-
ment of parents was intended in the second part, how-
ever, it proved impossible to recruit participants for the
study. Therefore, the use of the CHAT-maternity-care
in clinical practice was not assessed from the perspec-
tive of parents. Recruitment of parents was conducted
through maternity care providers, which added two lay-
ers of complexity. For future research, a direct approach
might be more effective. More maternity care provid-
ers than parents participated in the study, which might
skew the results. Nevertheless, the researchers made an
effort to consider the parents’ previous input through-
out the entire development process. Moreover, it was a
qualitative exploratory study, not quantitative, where the
emphasis is on the frequency of similar findings. During
recruitment, participants from diverse socioeconomic
backgrounds were engaged. Additionally, PHAROS
was involved to review the tool for clarity and compre-
hensibility. For research into the implementation of the
CHAT-maternity-care, we strongly advise including
(expectant) parents in the evaluation.

Strengths of this study are the methodological, investi-
gator, and data triangulation. Research data was collected
using focus group meetings, in-depth interviews, and
questionnaires and was analysed with at least two mem-
bers of the research team. Data analysis took place in an
iterative cycle that allowed previously acquired data to be
validated with data provided later. A further strength is
the iterative process that actively involved stakeholders,
and therefore, enabled progressive generation of knowl-
edge and integrating necessary changes at every step.
This provided a more complete, detailed, and balanced
representation resulting in an increased external validity.

Conclusion

After an iterative process of development using PAR,
the CHAT-maternity-care is a promising conversational
tool for maternity care providers to estimate parents’ HL.
Our study suggests that CHAT-maternity-care increases
maternity care providers’ awareness of HL and supports
them in the conversation with the parents to estimate
parents’ HL. This helps care providers to identify where
attention is necessary regarding the parents’ HL and to
adjust the care they provide to meet their needs. Tailor-
ing care to parents’ HL will likely improve access to and
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use of care and potentially improve maternal and neo-
natal outcomes. Further testing and evaluation of the
CHAT-maternity-care is required with a larger and more
diverse population, including more (expectant) parents,
to determine the effectiveness, perceived barriers, and
perceived facilitators for implementation.
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