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Abstract

Background: Patient decision aids (PDAs) have shown to be effective in facilitating 
shared decision-making (SDM) in maternity care. However, many PDAs are difficult 
to use for clients because of high cognitive demand.

Objective: This study aimed to explore how current digital PDAs support clients’ 
health literacy skills (understanding, appraising, and applying information) and fit 
their needs for support in SDM in maternity care.

Methods: Clients (n=21) in Dutch maternity care were invited to use five PDAs 
during think aloud interviews. The interviews were transcribed verbatim, coded with 
open and axial coding, and analysed using thematic analysis. A framework of health 
literacy skills for SDM was used to categorize the themes.

Results: Clients reported a need for support to appraise and understand the purpose 
of PDAs. Most clients adequately used both benefit/harm information about available 
options and available Value Clarification Methods (VCM), indicating that these main 
PDA elements supported them to actively process this information in their decision-
making process. However, these elements were only appreciated and adequately 
used when clients understood the pregnancy- and labour related terminology used. 
A lack of balanced probability information about outcomes of options for mother 
and child hindered further information use. VCM were only used when presented 
attributes were relevant for clients.

Conclusions: Clients were in general able to process and use information presented 
in PDAs in maternity care tested in this study, thus PDAs were aligned with health 
literacy skills. Adequate understanding of terminology and perceived relevance of 
specific information elements were important preconditions.

Keywords: Think aloud; Health literacy; Maternity care; Patient decision aids; Shared 
decision-making
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Introduction

Adequate information provision and decision-support are considered a priority in 
maternity care in Western countries. Clients are nowadays encouraged to inform 
themselves about available options (e.g. pain relieving options during labour or 
breech mode of labour) beforehand and to express (provisional) preferences to their 
healthcare professional. This participation in decision-making (also called Shared 
Decision-Making (SDM) requires health literacy (HL) skills, including accessing, 
appraising, understanding and applying information to make informed decisions, 
as well as communicating effectively and exchanging information with maternity 
care professionals (1). We previously specified HL skills needed to make decisions 
during pregnancy and labour (see Table 1) based on a framework of HL and SDM 
of McCaffery and colleagues. The framework by McCaffery and colleagues supports 
researchers to consider demands of SDM as applied to low literate adults (2, 3). 

Patient decision aids (PDAs) are tools (e.g. audio booklets, pamphlets or web-based 
tools) that are used in parallel with SDM to offer decision-support (4, 5). A typical 
PDA includes elements about options, probabilities, value clarification methods 
(VCM), guidance in the deliberation process and communication, and information 
about the evidence used (6). These elements could support clients in applying HL 
skills during the decision-making stages mentioned in table 1. A systematic review 
in obstetrics and gynaecology reported evidence supporting the use of PDAs to 
facilitate SDM (7). For example, individuals who use PDAs tend to report reduced 
decisional conflict (7) and being better informed to make decisions (5, 8). Despite 
the overall beneficial effects of PDAs, there are challenges to their use in practice; 
many PDAs have been designed for independent use at home or in waiting rooms, 
and subsequent decision-making in the consultation may not be shared (9). Another 
challenge is that PDA content is not optimally designed to meet the needs of clients 
who have difficulty using such information, often (but not necessarily) reflected by 
basic HL (i.e. basic reading, understand and processing levels) (10). Specifically for 
the maternity context, clients also need to take into account the provisional nature 
of preferences, since acute medical/labour-related circumstances may change the 
actual possibilities as well as clients’ preferences.  

PDAs are often digital tools, which require digital HL skills, i.e. the ability to appraise 
and apply health information from electronic sources to address or solve a health-
related problem (11). A review of PDAs in maternity care, reported that only 11 
out of 27 identified PDAs well-suited lower HL clients (9). The reading level and 
cognitive demand are generally too high, and many PDAs do not meet thresholds 
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for comprehension or ability to take actions (12). Despite greater attention to the 
issue of HL in PDAs, we still lack knowledge about the way clients interact with 
PDAs in maternity care, and what makes the PDAs potentially cognitive demanding 
for them. Individuals with lower basic HL seem to be in greater need of decision-
support, given their higher levels of uncertainty (3), decisional regret, and lower level 
of involvement in decision-making (13). Specifically for maternity care, more insight 
is needed into how PDAs support clients to process and apply information in their 
decision-making process (i.e. health literacy skills). Therefore, this study aimed to 
explore how (elements of ) current digital PDAs support a diverse range of HL skills 
and how they fit clients’ needs for support in decision-making in maternity care. 

Table 1. Framework for decision-making stages and health literacy skills in maternity care(3)

Stage 1:
Understanding 
Pregnancy 
Stages and the 
Procedures of 
Labour

Stage 2: 
Understanding 
the Consequences: 
Risks, Limitations, 
Benefits and 
Uncertainties

Stage 3: 
Identifying Preferences 
and Combining Utilities 
with Probabilities

Stage 4:
Participate in 
Decision-Making 
with Maternity 
Care Professional

Stage 5: 
Make a 
Decision

(a) Find sources 
of information 
about pregnancy 
and labour

(a) Understand 
different harms and 
benefits of options

(a) Anticipate health 
states during labour 
or after birth

(a) Understand 
that involvement 
and choice is 
possible

(a) Self-efficacy

(b) Select and 
appraise (online) 
information
-Decide when 
to stop looking 
for information

(b) Understand 
the likelihood of 
these occurring 
to mother and/or 
baby—carry out 
basic calculations

(b) Identify preferences 
for different outcomes

(b) Articulate and 
discuss preference 
to maternity care 
professional

(b) Taking 
responsibility 
for mother’s and 
child’s health

(c) Interpret 
written or spoken 
pregnancy-related 
terminology

(c) Interpret 
probabilities of 
harms occurring to 
mother and/or child

(c) Combine preferences 
with probabilistic 
information

(c) Ask questions 
to maternity care 
professional

(c) Cope with 
practical barriers 
of options 
and costs

(d) Compare options 
against each other

(d) Share and 
communicate values to:
-Significant others 
(e.g., friends, mother)
-Peers
-Partner
(e) Use own knowledge 
and previous pregnancy 
and birth experiences
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Methods
In a think-aloud study clients were exposed to elements of five existing digital PDAs 
in Dutch maternity care. This allowed us to observe interactions with and reactions 
to the PDAs. We focused on a diverse range of HL skills (see table 1) needed to 
make decisions while using PDAs. The specific HL skill ‘Accessing information’ was 
excluded from the analysis, since we provided the PDA ourselves to participants. 
Communicative skills were also excluded, since we did not test the PDAs during 
interactions with professionals. 

Participants were recruited between November 2019 and March 2021. According 
to Dutch law, this study was waived from requiring medical ethical approval 
(W18_307). We guaranteed the anonymity of participants and ensured that written 
or oral informed consent was obtained prior to conducting the interviews. Initially, 
interviews were held at participants’ home and written informed consent was 
obtained. Due to COVID-19 restrictions from March 2020, interviews were held by 
video calls and oral informed consent was obtained at the start of the interview.  

Recruitment
Clients pregnant for at least 25 weeks and women who had given birth in the period 
between the interview and maximally eight months previously were included. 
Purposive sampling was conducted to achieve a representative sample by screening 
clients’ basic HL level prior to the interview (see Procedure). Clients were recruited via 
social media and at primary and secondary care practices in the Netherlands. Clients 
were approached by the first author (LM) during childbirth classes and in the waiting 
rooms of a hospital and child health clinics. Furthermore, we used snowball sampling 
in which participants invited other clients to participate. Participants received a €10, 
- gift voucher. 
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Materials 

PDAs 
Relevant PDAs for this study were selected in three rounds. First, an overview 
was made of available Dutch online tools/information websites that could be 
potentially decision-supporting in maternity care (n=28) and of which the content 
met the definition of PDAs: tools that support clients to make decisions about their 
pregnancy or labour by informing them about their options and helping them clarify 
their preferences. In a second round, we used the International Patient Decision Aids 
Standards (IPDAS) to estimate the quality of PDAs (6). IPDAS and additional criteria 
(e.g., relevance of decision for a sufficient number of clients) were discussed among 
an expert panel. We finally selected five PDAs based on aforementioned criteria and 
the presence of strategies that support clients with low basis HL, such as use of 
videos or plain language (see table 2 for a description of PDAs). 
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Procedure 

Before the interview, participants provided background characteristics. After the 
interview, we orally assessed clients’ basic HL level using the Short Assessment of 
Health Literacy-Dutch (SAHL-D) and the Newest Vital Sign-Dutch (NVS-D). A SAHL-D 
score lower than 9 and a NVS-D score lower than 4 were considered as low basic  
HL (14, 15). 

Participants were told to imagine to be in a scenario that suited the PDA’s purpose, 
e.g. that they previously had a C-section. They were asked to use the PDA as if they 
would do at home when making a decision, and to think aloud while viewing and 
using the PDA. Additionally, probing questions were asked to let participants further 
elaborate. To investigate whether participants could apply the range of HL skills 
mentioned in table 1, we also asked specific open-ended questions, e.g. “How would 
you appraise this website?”, “What are your options, according to this information?” 
and “What are the benefits and harms of the two options?” Finally, they were asked 
to identify and explain their preference based on the VCM.  

Data analysis 
All interviews were recorded, transcribed literally, and coded by the first author 
(LM) (i.e. open and axial coding) using thematic analysis (16). Two interviews were 
independently coded by a second coder (AR). Differences in coding were discussed 
and consensus was reached. Data-saturation was reached when no new codes arose 
from the data. Open coding was first applied on the data. Axial coding was used to 
connect different codes reflecting the same topic, resulting in provisional themes. 
Next, we categorized the themes according to the stages from the existing framework 
of HL skills needed for SDM. The themes were discussed in regular meetings of LM, 
MF and OD, until consensus was reached. 

Results

Background characteristics
In total, 21 participants evaluated one or two PDAs, depending on the interview’s 
duration. We did not observe difficulties in participants’ ability to use computers or 
to complete tasks. Table 3 displays background characteristics. 
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Table 3. Background characteristics of interview participants (n =21) 

n (%) Mean (SD; Range)

Age 33 (4; 25-43)

Educational level

Low 1 (5%)

Middle 6 (29%)

High 14 (67%)

Ethnic background

Dutch 18 (86%)

Non-Dutch: Western 2 (10%)

Non-Dutch: Non-Western 1 (5%)

Marital status

Married/ living together with partner 21 (100%)

Basic HL level 

SAHL-D 10 (3; 1-13)1

NVS-D 5 (1; 4-6)2

Low basic HL level 6 (29%)3

Parity

Primiparous 4 (19%)

Multiparous 4 (19%)

Primigravida 6 (29%)

Multigravida 7 (33%)

Number of weeks after birth 19 (12; 4-34)

Number of weeks pregnant (6; 20-39)

1 For the SAHL-D, individuals with <9 out of 13 correct responses were considered low reading and 
understanding skills. 

2For the NVS-D, individuals with <4 out of 6 correct responses were considered calculating skills.
3Percentage of participants who scored low on either SAHL-D or NVS-D

The identified themes are described for each of the stages of decision-making 
(marked in bold). The range of HL skills (from table 1) that clients needed in their 
decision-making process are underlined. Table 4 presents illustrative quotes for  
each theme. 
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Stage 1: Understanding pregnancy and the procedures of labour

Theme 1.1: Source of information (e.g. displayed through logos) unclear to 
appraise PDAs’ reliability 
When participants were asked how they would appraise the PDAs, they mainly 
mentioned to appraise the PDAs as reliable based on the logos, for example of the Royal 
Dutch organisation of midwives (KNOV). However, most participants who noticed 
specific logos mentioned that they were unfamiliar with these (Table 4, quote 1).  
Participants stated that, therefore, it was difficult to appraise the PDA’s reliability. 
Some participants mentioned to look at the profiles of the PDA’s developers. Also, 
some participants mentioned that they would verify information by comparing it to 
information from other sources. 

Theme 1.2: Pregnancy-related terminology complicated understanding the 
procedures of options
It appeared to be difficult for participants to initially interpret pregnancy-related 
terminology used in PDAs (e.g. pethidine, remifentanil or TENS). This specifically 
hindered comprehension of the procedures related to the options available (e.g. 
the procedure of applying acupuncture). However, after reading the provided 
information more closely, most participants were able to roughly explain the 
procedures of options. Some participants were inclined to focus on terms that they 
recognised or were already acquainted with based on previous experience, such as 
breastmilk instead of mother’s milk. In case of unfamiliar terms, some participants 
seemed to stop reading the information. For example, the professional midwifery 
website also presented chemical names of nitrous oxide, which most participants 
did not read (Table 4, quote 2).  

Stage 2: Understanding the consequences: risks, limitations, 
benefits and uncertainties

Theme 2.1: Tables of content actively used to understand which options 
are available 
Participants appeared to use the tables of content actively to understand their 
options (Table 4, quote 3). All PDAs contained tables of content, except for the flyer 
about infant feeding. Consequently, for this specific flyer, some participants did not 
instantly realize that it contained information about artificial feeding in addition to 
breast-feeding. According to participants, tables of content gave a clear overview 
of available options. Participants said to prefer a summary chart of options with 
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accompanying layered information for more details, e.g. when interested in one 
specific option, instead of all information about the options at once. 

Theme 2.2: Different ways to select options of interest
Participants selected the options they would want to read more about in three ways. 
First, some screened all different options displayed and then assessed (un)familiar 
options. This particularly appeared to happen when the options were presented in 
a table of content first or when participants had previous experiences with certain 
options. Some participants scanned the information about options they did not 
immediately prefer. Second, participants started to read content in the chronological 
order presented in PatientPlus and Amsterdam UMC’s PDAs and in the flyer about 
infant feeding. PatientPlus and Amsterdam UMC’s PDAs were pre-structured in a 
certain order to be followed; therefore, clients could not miss an option. Third, one 
participant started with the option she thought she would need at the beginning of 
labour, i.e. natural pain relief during labour. After selecting the options participants 
first screened the text to see what type of other information the page provided 
(Table 4, quote 4). 

Theme 2.3: Probabilistic information overall adequately interpreted, but 
numbers remained abstract

Theme 2.3.1: Probabilistic information in general understood
While reading the probabilistic information, participants were generally able to 
understand and interpret the probabilities of benefits or harms occurring (e.g. 
likely or unlikely to happen), when presented in icon arrays, percentages or with 
numerator/denominators. Some participants tried to calculate small percentages 
into numerator/denominators to compare options with each other. Icon arrays were 
not actively used by participants when probabilistic information was also presented 
in text numerically (Table 4, quote 5). Others found the icon arrays helpful and 
mentioned to be able to see the risk of benefits or harms occurring in one glance. 

Theme 2.3.2: Interpretation seemed to depend on presentation format
Probabilistic information about risks of pain relief options and options for birth 
after a C-section was used differently depending on the presentation format. When 
probabilistic information was not given about harms occurring for all options, 
participants felt that benefit/harm information was framed in a certain direction 
(Table 4, quote 6). Some participants actively searched for this lacking probabilistic 
information at other PDA sections. Also, some participants found verbal labels such 
as ‘many’ or ‘rare’ unclear to interpret. 
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Theme 2.3.3: In search for intuitive meaning of abstract numbers
While using probabilistic information, some participants selected the largest 
differences between options first before they looked at further content. Participants 
also indicated to look for contextual information. For example, participants wanted to 
compare the risks associated with certain options with general population statistics 
as a frame of reference. They mentioned that they were not able to distinguish 
whether the probabilistic information provided applied to the general population 
or to a specific target group (Table 4, quote 7). Finally, participants referred to the 
difficulty of predicting single events. The probabilistic information only informed 
them about how many people in some groups are likely to suffer from a particular 
harm, but women would not know into which category (i.e. group with negative or 
positive outcome) they would fall into. 

Theme 2.4: Balanced and clear overview needed in option grids to 
weigh options
According to participants, option grids (i.e. options presented in a table) helped to 
compare the options against each other and to see the most important differences in 
one overview (Table 4, quote 8). Some participants were able to identify a preference 
towards vaginal birth or towards C-section and even changed their preferences 
after reading the information in the option grid, showing that this information was 
actively used (see theme 2.1). They also emphasized that repetition of information 
was helpful. One participant found it difficult to understand the option grid, because 
it contained too much text. 

GPinfo.nl presented the benefits and harms of options through plus, minus and 
‘0’ symbols, which was complicated for some participants. Others were able to 
understand the information, for instance they mentioned that natural pain relief 
options (e.g. bath, relaxation exercises) are better than medical pain relief options, 
because the uncertainties presented with question marks and minus symbols were 
not seen for the natural pain relief options. 

However, participants explicitly commented that they needed a well-balanced 
overview about options to compare them. Participants noticed that certain details 
that they had read in previous sections were not mentioned in the option grid. They 
also mentioned other benefits and harms experienced in previous pregnancies that 
were missing in the option grid. 
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Theme 2.5: Anecdotes, visuals and comprehension test were used in making 
sense of the options, when added value was seen
The professional midwifery website and both PDAs about birth after C-section used 
videos and pictures to explain options and their benefits and harms. After watching 
the video about vaginal birth, participants generally understood the reasons why a 
C-section could still be performed. One participant mentioned to watch the video, 
because it supported her to remember information. However, participants also gave 
several reasons why they did not watch videos: because they were already familiar 
with the option, because they already decided not to want a particular pain relief 
option or because they did not expect other information than presented in the text.

Participants who read anecdotes of peers said to use these to better understand the 
benefits and harms of options (Table 4, quote 9), especially when textual information 
alone was unclear. Other participants neglected this information, because they 
thought it might be fake, they rather wanted to read factual information, or they 
preferred to discuss experiences with women they personally knew.

Most participants gave the right answers to the comprehension test. However, some 
mentioned that they would not answer this, because they did not see added value or 
because they felt like being tested. In contrast, others mentioned that this element 
supported them to remember information better, and that they received more 
information through the explanations given to each test question. 

Stage 3: Identifying preferences and combining utilities 
with probabilities

Theme 3.1: Relevant attributes in value clarification methods used to identify 
initial preferences
Participants conveyed their initial preferences and feelings towards the options 
while working with the VCM, for example, some participants mentioned that they 
feared a C-section and others mentioned that a feeling of control during labour was 
important to them. They were also able to apply the VCM to their own situation, 
and used information previously presented in the PDA and their own experiences 
to rate the attributes. Not all attributes used were considered important. Also, some 
participants used previously provided mortality rates of a child for vaginal birth in 
their trade-off (Table 4, quote 10). Some expected that they would be advised on 
which option would suit best, based on given answers. 
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GPinfo.nl presented a table in which clients could rate the pain relief option from 1 
to 10. Participants mentioned that it seemed to indicate which option they would 
certainly or would certainly not choose. It also supported them to indicate which 
option they would choose in which stage of labour.

Theme 3.2: Practical information was appreciated and used to anticipate on 
future health states 
Participants spontaneously expressed positive evaluations of practical information 
about procedures following an option (e.g. duration of hospital admission after 
a C-section) provided in the PDAs, which was not necessarily the core decision-
relevant information as described by IPDAS. They also used practical information to 
construct preferences towards options. For example, participants expressed that they 
considered the duration to recover from a C-section in their decision. Participants 
also appreciated practical information about alternatives for breastfeeding besides 
artificial feeding (Table 4, quote 11).  

Stage 4 Participate in decision-making with maternity 
care professional

Theme 4.1: Need for concise introduction to understand involvement in 
decision-making
As suggested in stage 1 of the framework, all PDAs introduced the condition (e.g. 
birth after C-section) and the decision needed to be made, except for the flyer about 
infant feeding. The lengthy introduction generally did not help to understand the 
aim and target group of the PDA. Some participants, for example, expected that the 
PDA would provide an advice on which option to choose (Table 4, quote 12). They did 
not seem to understand that the PDA’s basic idea was to get involved in the decision-
making process. Several participants expressed a need for a concise introduction to 
understand the PDA aim better.  

Theme 4.2: Summary of results in PDA supported to prepare consultation
PatientPlus was the only PDA that presented a summary of their personal answers 
in VCM. When participants were asked how they would use the summary, some 
mentioned that they would keep it for themselves and others would bring it to their 
consultation to discuss with their professional (Table 4, quote 13). However, some 
participants were hesitant to provide their e-mail address and would rather see their 
results on the website instantly. 
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Table 4. Example quotes – skills and needs for support

Stage 1: Understanding pregnancy and the procedures of labour
Theme 1.1: Source of information 
(e.g. displayed through logos) 
unclear to appraise PDA reliability

Quote 1 - ... hmm, PatientPlus does not ring a bell. Never heard 
anything about it. So, I bet some Big Pharma company is behind 
it. (high basic HL, 34 weeks pregnant, primigravida)

Theme 1.2: Pregnancy-related 
terminology complicated understanding 
the procedures of options

Quote 2 - Yes, I did see something about nitrogen, and oxygen, 
but because of all those codes around them, I do not really 
read it. (high basic HL, 25 weeks pregnant, primigravida)

Stage 2: Understanding the consequences: risks, limitations, benefits and uncertainties
Theme 2.1: Tables of content 
actively used to understand 
which options are available

Quote 3 - Now I am clicking on the options, but actually, I only 
recognise what I have heard before.... Ah, yes, now I do see a warm 
bath, or shower.... (high basic HL, 25 weeks pregnant, primigravida)

Theme 2.2: Different ways to 
select options of interest

Quote 4 - Okay. Well yes, then I just check to see what will be on 
that page. Alternatively, well I just start reading, or looking at the 
headings. I do that first, because it is actually quite a lot of text. 
Um, so I just try to scan around a bit to see what catches my eye, 
like this. (high basic HL, 28 weeks postpartum, primiparous)

Theme 2.3.1: Probabilistic information 
in general understood

Quote 5 - It was because I read the text. Because otherwise I cannot really 
figure out from the image that that is what they mean. So I wonder how 
much extra that adds. (high basic HL, 7 weeks postpartum, multiparous)

Theme 2.3.2: Interpretation seemed 
to depend on presentation format

Quote 6 - Because you also saw that in the last one, and here again too. 
Under the Harms, you see little graphs and things and that does make 
it look weightier. (low basic HL, 20 weeks postpartum, multiparous)

Theme 2.3.3: In search for intuitive 
meaning of abstract numbers

Quote 7 - I am not so sure how high that is, and how high it is for a 
normal delivery. Maybe it is like that for a normal delivery too..., and 
then it would not carry that much weight for me.... But it might still be 
some help in deciding. (high basic HL, 31 weeks pregnant, primiparous)

Theme 2.4: Balanced and clear overview 
needed in option grids to weigh options

Quote 8 - And I quite like this, because I can just compare. 
Because of course, you have text 1 and text 2, and then you have 
to remember what text 1 says so you can compare that with 
text 2. (high basic HL, 34 weeks pregnant, primiparous)

Theme 2.5: Anecdotes, visuals and 
comprehension test were used 
in making sense of the options, 
when added value was seen

Quote 9 -... because actually both of them say the pain still 
continued undiminished. So for the pain control you do not need 
to do this. (high basic HL, 25 weeks pregnant, primigravida)

Stage 3: Identifying preferences and combining utilities with probabilities
Theme 3.1: Relevant attributes in 
value clarification methods used 
to identify initial preferences

Quote 10 - Then you just go back a step and think about it further. 
What did they really say? And then I thought, oh yeah wait a 
minute. The mortality risk for the baby and the baby’s oxygen 
shortage were actually greater for a vaginal delivery than for a 
caesarean. (high basic HL, 4 weeks postpartum, primiparous)

Theme 3.2: Practical information 
was appreciated and used to 
anticipate on future health states

Quote 11 - Also, like the baby does not want to be breastfeed, then you 
can also do something with cup feeding. So there is like several options. 
That is nice to know. (high basic HL, 36 weeks pregnant, primigravida)

Stage 4: Participate in decision-making with maternity care professional
Theme 4.1: Need for concise 
introduction to understand 
involvement in decision-making

Quote 12 - I will be curious to know what it will to do further, the website 
I mean, or the decision aid.... I expect you can perhaps click on things 
about what your situation is, for instance, and that it will give you 
some sort of advice. So I am curious to see if it will provide that, or if it 
is just something like listing information so you can use that to make a 
choice, so to speak. (high basic HL, 31 weeks pregnant, primigravida)

Theme 4.2: Summary of results in PDA 
supported to prepare consultation

Quote 13 - If it is not necessary, then I would not take it with 
me. But to me it is more about knowing what I am dealing 
with. (low basic HL, 20 weeks postpartum, multigravida)
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Discussion
This study aimed to explore how (elements of ) current digital patient decision aids 
(PDAs) support clients in understanding, appraising and applying information and 
fit clients’ needs for support in decision-making in maternity care. Clients adequately 
used both the benefit/harm information about available options and the Value 
Clarification Methods (VCM), indicating that the main PDA elements supported 
them in the decision-making process. However, balanced information, for example 
provided in structured option grids, was needed to compare options easily. Attributes 
presented in VCMs were only used when they were considered relevant. Clients 
generally understood the probabilistic information provided, which supported them 
to interpret the probabilities of benefits and harms occurring and to identify their 
preferences. However, understanding seemed to depend on the way information was 
presented and clients often still searched for contextual information. Also, pregnancy 
and labour-related terminology hindered clients in understanding the purpose of the 
PDA and sometimes also the options.  

The main elements of the PDAs were generally used adequately, in the sense that the 
main benefit/harm information was understood and that the VCM attributes were 
interpreted correctly. However, clients’ opinions about the relevance of VCM differed. 
Previous research also supported the use of VCM to improve decisional outcomes, 
however how to best present VCM may depend on the setting (17). When a PDA did 
not contain option grids or VCM, i.e. the flyer about infant feeding, clients only used 
the information to inform themselves about practical issues rather than to compare 
options or identify preferences. These findings thus provide support for the idea of 
using PDAs in the process of Shared Decision-Making (SDM) in maternity care. 

In contrast to previous research (18), clients generally seemed to understand and use 
the probability information provided (e.g. risks of undergoing a C-section) in their 
trade-off, however they also spontaneously searched for information that provided 
context to this information. The way the probability information was presented in the 
PDAs seemed to remain rather abstract for women. Previous research also suggests 
to put numbers in context, including comparisons to more familiar risks of similar 
context (19, 20) or to risks of other people (e.g. the average person) and evaluative 
labels and symbols to improve patient understanding (21). 

In line with previous literature about HL and SDM (22), this study showed that 
pregnancy-related terminology hindered comprehension of options, especially 
about the procedures related to the options. Our participants also found it difficult 
to understand the general purpose of the PDAs, because of the lengthy introduction, 
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and expressed that they would look further to verify the information provided in 
PDAs. A previous systematic review showed that among accessible PDAs, none met 
the grade 8 reading level (reading level recommended for an average population 
sample) (12). In line with our results, previous literature also underlined the 
importance of supporting pregnant women to appraise online sources, since Internet 
information of poor quality could have negative implications for women’s own and 
the child’s health (23). Professionals could support clients to appraise online sources 
by guiding them towards certified PDAs.

Strengths and limitations
A strength of our research is that we included clients with varying basic HL levels. We 
were not able to include the group with lowest digital HL skills or women who do 
not have access to digital devices, since the interviews were held online because of 
COVID-19 restrictions. The group with lowest digital HL skills might experience more 
difficulties in applying the diverse range of skills investigated.  

Practical and research implications
When designing and developing PDAs in maternity care, the following 
recommendations can be made: explain the PDA aim and its idea of client involvement 
in decision-making, use terminology that is familiar to clients, also in describing the 
procedures of options, facilitate the recognition of reliability of providers, present 
benefit/harm information prominently, but in a concise overview with layered 
options, use value attributes in VCM that are relevant to clients, and provide contextual 
information to probabilistic information in a careful way, e.g. a comparison of side-
effects of one medication to the side-effects of a more familiar medication. 

Conclusion
The PDAs tested in our study generally support clients’ skills to appraise, understand 
and actively process and weigh information on benefits and harms of options 
in maternity care. However, several improvements are still possible, such as 
summarizing key benefit/harm information in tables and charts, with corresponding 
contextual information to make sense of probabilistic information.  
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