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Abstract

Background: Mobile health tools can support shared decision-making. We developed a computer-based decision aid (DA) to
help pregnant women and their partners make informed, value-congruent decisions regarding prenatal screening for trisomy.

Objective: This study aims to assess the usability and usefulness of computer-based DA among pregnant women, clinicians,
and policy makers.

Methods: For this mixed methods sequential explanatory study, we planned to recruit a convenience sample of 45 pregnant
women, 45 clinicians from 3 clinical sites, and 15 policy makers. Eligible women were aged >18 years and >16 weeks pregnant
or had recently given birth. Eligible clinicians and policy makers were involved in prenatal care. We asked the participants to
navigate acomputer-based DA . We asked the women about the useful ness of the DA and their self-confidencein decision-making.
We asked all participants about usability, quality, acceptability, satisfaction with the content of the DA, and collected
sociodemographic data. We explored participants' reactions to the computer-based DA and solicited suggestions. Our interview
guide was based on the Mobile App Rating Scale. We performed descriptive analyses of the quantitative data and thematic
deductive and inductive analyses of the qualitative data for each participant category.

Results: A total of 45 pregnant women, 14 clinicians, and 8 policy makers participated. Most pregnant women were aged
between 25 and 34 years (34/45, 75%) and White (42/45, 94%). Most clinicians were aged between 35 and 44 years (5/14, 36%)
and women (11/14, 79%), and all were White (14/14, 100%); the largest proportion of policy makers was aged between 45 and
54 years (4/8, 50%), women (5/8, 62%), and White (8/8, 100%). The mean usefulness score for preparing for decision-making
for women was 80/100 (SD 13), and the mean self-efficacy score was 88/100 (SD 11). The mean usability score was 84/100 (SD
14) for pregnant women, 77/100 (SD 14) for clinicians, and 79/100 (SD 23) for policy makers. The mean global score for quality
was 80/100 (SD 9) for pregnant women, 72/100 (SD 12) for clinicians, and 80/100 (SD 9) for policy makers. Regarding
acceptability, participants found the amount of information just right (52/66, 79%), balanced (58/66, 88%), useful (38/66, 58%),
and sufficient (50/66, 76%). The mean satisfaction score with the content was 84/100 (SD 13) for pregnant women, 73/100 (SD
16) for clinicians, and 73/100 (SD 20) for policy makers. Participants thought the DA could be more engaging (eg, more
customizable) and suggested strategies for implementation, such as incorporating it into clinical guidelines.

Conclusions: Pregnant women, clinicians, and policy makers found the DA usable and useful. The next steps are to incorporate
user suggestions for improving engagement and implementing the computer-based DA in clinical practice.
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Introduction

Pregnant women and their partners must decide whether to
undergo prenatal screening to assess the risk of certain genetic
conditions (eg, the presence of Down syndrome) in the fetus
[1]. However, they may be unaware of the implications of the
various options, unclear about which implications matter most,
or unaware that they can choose not to do thetest at all [1]. The
decision regarding screening is complex asit may lead to other
difficult decisions (eg, pregnancy termination) [2]. Thus,
pregnant women and their partners have numerous decisional
needs regarding prenatal screening that are rarely addressed by
health care systems[1]. Asaresult, many experience decisional
conflicts (discomfort with the decision made), which may later
translate into decision regret [3].

Shared decision-making (SDM) is both a patient-centered
philosophy of care and a process whereby clinicians engage
patients as partners to make choices about care based on clinical
evidence and patients’ values and preferences [4]. This fosters
both informed consent and patient empowerment [1,5-7]. In
deciding about prenatal screening, SDM seems a promising
approach to supporting women and their partners, as it is a
preference-sensitive decision (ie, onefor which thereisno “best
choice”). To support women in these decisions, physicians must
solicit patients values and preferences and communicate
probabilistic evidence in an understandable manner. Women
and clinicians are both usually willing to engage in SDM but
require effective decision support tools. Thisis especially true
for women with less education, who exhibit lower decision
self-efficacy (self-confidence about decision-making) [8].
Therefore, there are increasing calls for improving strategies
for communicating risks and benefits, and for deliberation tools
such as decision aids (DAS) [9].

DAs provide a detailed, specific, and personalized focus on
options and outcomes to prepare people for decision-making
before or between consultations with their physicians[7]. They
can be in the form of brochures, booklets, webpages, or apps
that provide userswith information and help clarify their values
and preferences regarding options [7,10-12]. They have been
shown to be effective in increasing knowledge, patient-clinician
communication, and the use of options that are beneficial to
most while reducing the overuse of options that are not
beneficial [7]. In pregnancy care, the use of DAS has shown
positive effects on informed decision-making [13] and is
associated with more value-congruent choices [14].

Computer-based DAs, such as in the form of an app, have the
advantage of being accessibleto people ontheir digital devices,
can be customized to fit the needs of users, and can
automatically integrate the latest medical evidence. Mabile
health (mHealth) apps such as computer-based DAs have been
shown to have a favorable impact on SDM and patient
satisfaction with patient-clinician interactions [15].
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We recently developed a computer-based DA for prenatal
screening in partnership with acommercial mHealth firm [16].
In preparation for a large-scale rollout, we sought to assess its
usability and usefulness among pregnant women, clinicians,
and policy makers.

Methods

Study Design and Settings

This mixed methods sequential explanatory study pilot-tested
the new computer-based DA. For reporting, we used the Mixed
Methods Article Reporting Standards (MMARS) [17] and the
Standards for Universal reporting of patient Decision Aid
Evaluation studies (SUNDAE) checklists (MultimediaAppendix
1) [18].

Participants and Recruitment

The participants were pregnant women, clinicians, and policy
makers. Pregnant women were recruited at 3 clinical sitesin
Quebec City: (1) the Maison des naissances de la
Capitale-Nationale (a birthing center), (2) the Obstetrics and
Gynecology Department at the Centre hospitalier universitaire
de Québec, and (3) the Family Medicine Unit at St-Frangois
d’ Assise Hospital. Approval for recruitment was obtained from
each clinical site manager. A research assistant and students
recruited pregnant women in the waiting rooms of the
participating sites. Clinicians involved in prenatal care were
recruited from the same birthing center and 2 other clinical sites
in Lévis, Quebec: the Obstetrics and Gynecology Department
of the Hotel-Dieu de Lévis Hospita and the Maison des
naissances Mimosa. We identified policy makers from the
organigrams of organizations and ingtitutions interested in
prenatal screening (eg, Quebec’s Ministry of Health, its public
health authority, and a rehabilitation centre, the Institut de
réadaptation en déficience physique de Québec) and contacted
them by email. Cliniciansand policy makerswere also recruited
from professional and social networks using the snowball
sampling method.

Eligibility Criteria

As we did not want to interfere with the outcome of their
decisions regarding prenatal screening, we recruited women
who had aready made the decision to answer questions about
the DA. Women in Quebec make the decisions at 16 weeks of
pregnancy. Therefore, eligible women had to (1) be >16 weeks
pregnant or have given birth in the previousyear, (2) have made
adecision about prenatal screening for trisomy, and (3) be aged
at least 18 years. A cutoff of 1 year was chosen to minimizethe
forgetting bias effect. We excluded women who had participated
in previous studies on prenatal screening conducted by our team
[19-21]. We dso excluded women who presented with a
high-risk pregnancy (eg, pre-eclampsia, gestational diabetes,
or multiple pregnancies) because of ethical considerations.
High-risk pregnancies can be emotionaly distressing and
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accompanied by physical disabilities. Eligible clinicians were
involved in prenatal screening, and eligible policy makers had
decisional responsibilities in the health and social services
sector. All participants had to be able to speak and write in
French or English and be able to give informed consent.

Computer-Based DA

On the basis of a validated paper-based DA [22], the
computer-based DA was developed and tested by the project
leader and 2 professionals from Greybox Solutions Inc. It is
available on their platform [16]. The computer-based DA menu
has 5 tabs. home, trisomy, tests, test comparison, and
guestionnaire. The home page outlines the options available
and provides advice on how to make informed decisions. The
trisomy page presents information on trisomy 21, 18, and 13,
aswell asthe main risk factor (maternal age) and the estimated
risk of trisomy by maternal age in a population of 10,000
pregnant women. The tests page presents details on screening
and diagnostic tests for trisomy available in the province of
Quebec. The comparison page comparesthe overall performance
of different tests or combinations of tests (eg, sensitivity and
specificity). The questionnaire page includes a values and
preferences clarification exercise to help users consider what
matters most about the benefits and risks of the options. It has
5 subtabs. Thefirst presentsthe benefits and risks of performing
or not performing atest (any test). It also has empty boxeswhere
users can enter the benefits and risks not included in our list.
Users rate the importance they attach to each benefit and risk
on ascal e of 0=not important to 10=very important. The second
subtab summarizes the user’s benefit and risk assessment for
performing atest or not performing atest (any test) to help them
decide whether to take the test. If they decide to take the test,
the third subtab provides information on the available tests for
comparison purposes based on the week of pregnancy at which
the test can be done, waiting time for results, detection rate,
accuracy, potential cost, and other factors (to be completed by
the user), whoseimportanceisrated by the userson ascalefrom
0to 10. Thefourth subtab providesasummary of theimportance
that users had assigned to each factor to help them select the
best test. Once they have made their selection, the fifth subtab
presents the SURE test for evaluating the person’'s certainty
about the decision made (Sure of mysdalf, understand
information, risk-benefit ratio, and encouragement) [3]. Onthis
page, users may enter their email address and receive asummary
of their answers to be discussed later with their partners and
accompanying clinicians. The computer-based DA is available
in French and English.

Data Collection

Overview

Meetings with pregnant women lasted for approximately 45
minutes. First, the research assistant invited women to
participate and, if they agreed, presented the study details and
collected signed consent forms. Subsequently, women were
each given atablet (iPad Wi-Fi, 6th Generation, model 1893)
with alink to the computer-based DA, which they could navigate
at their leisure. There were no specificinstructions, and research
professional s were avail able to answer questions. Women then
self-compl eted a questionnaire on sociodemographics (including
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the partner’'s), perceived usefulness, self-efficacy, usability,
quality, acceptability, and satisfaction with the content in their
own time. A total of 3 main objectives directed the choice of
variables. First, based on the socia learning theory [23], we
used variables that would inform us about whether the DA
would give women the self-confidence (self-efficacy) to make
a health decision and whether it prepared them adequately to
meet with a hedth provider to make an informed,
value-congruent decision (perceived usefulness), in line with
the goals of SDM. Second, using scales devel oped specifically
for digital tools, we examined women's perceptions of whether
the DA was efficient, easy, and enjoyable to use (usability and
quality). Third, we sought perceptions more specifically of the
DA content; that is, variables such as comprehensibility,
presentation (eg, balance), and length (acceptability and
satisfaction with content). Finally, participantswereinterviewed,
and their experiences with computer-based DA were
audio-recorded. The questionnaire and interview guide were
reviewed in ateam meeting, and, in keeping with the comments
received, questionswere reformulated for better comprehension.
The participating women received compensation for CAD $40
(US $30.7). Data collection for clinicians and policy makers
was different: recruits were contacted by email and asked to
sign and return a consent form to begin the study. After
receiving consent, we emailed them the link to the
computer-based DA and the questionnaire. They tried the
computer-based DA, filled out the questionnaire at their own
pace, and emailed it back. We then scheduled a 15-minute
audio-recorded interview at atime that suited them. Clinicians
and policy makers did not receive any compensation for their
participation. Meetings took place either at our research center
or at the participants' place of choice (home or workplace).

Outcomes and Measures

We assessed perceived usefulness and decision self-efficacy
among women using the Preparation for Decision-Making scale
[24] and the Decision Self-Efficacy scale[25], respectively. We
assessed perceptions among women, clinicians, and policy
makers regarding the usability, quality, and acceptability of the
computer-based DA and their satisfaction with itscontent using
the System Usability Scale [26,27], the user version of the
Mobile App Rating Scale (UMARS) [28], the acceptability
guestionnaire by O’'Connor and Cranney [29], and a
self-devel oped satisfaction with the content questionnaire (Table
1). The perspectives of clinicians and policy makers on these
outcomes are important as SDM is a 2-way process, with
clinicians sharing evidence and patients reflecting their life
experiences, preferences, and values. Clinicians and policy
makers are aso likely to be involved in integrating DAs into
clinical pathways and protocols. The satisfaction questionnaire
was developed by our team and, therefore, was not validated.
We asked participantsto rate (disagree very much to agree very
much) whether they were satisfied with the content of the
computer-based DA on a 5-point scale. Specifically, we asked
participants whether they were satisfied with the information
regarding the prevalence and description of trisomy 21,
screening tests, risks associated with each screening test,
advantages and disadvantages of each screening option, and
preferences and decisional comfort.
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Table 1. Variables and measurement tools.

Agbadje et d

Variable Measurement  Authors Purpose Number of items, Exampleof quess Psychometric ~ Psychometric
tool scale tion propertiesinthe propertiesinthe
literature study sample
Perceived use-  Preparation for Grahamand Evaluateshow use- 10items, 5-point “Didthiseducation- Cronbach a Cronbach a of
fulness Decision-Mak- O’ Connor ful the computer- Likert scale a materia help ranging from .85for pregnant
ing scale [24] based DA®isin (1=strongly dis-  you think about .921t0.96 women
preparing partici- agreeto which prosand
pants to communi- 5=strongly agree) cons are most im-
cate about the deci- portant?”
sionwithther practi-
tioner in a consulta-
tion
Self-efficacy Decision Self- O’ Connor Measuresself-confi- 11 items, 5-point  “I feel confident Cronbach a co- Cronbach a of
Efficacy scale  [25] dence or belief in Likert scale that | cangetthe  efficient of .92 .88 for pregnant
one'sabilitiesof de- (1=not at all con- facts about the women
cision-making, in-  fident to 5=very  choices available
cluding shared deci-  confident) tome”
sion-making
Usability of the SystemUsabili- Brooke[30] Used to improve 10items, 5-point  “I thought there Cronbach a co- Cronbach a of
computer-based ty Scale prototype mobile Likert scale wastoo muchin-  efficient of .91  .88for pregnant
DA technologies by (1=strongly dis-  consistency in this women and .87
measuring prelimi-  agreeto system.” for clinicians
nary needs of users, 5=strongly agree)
user experience, and
usability, including
the efficacy and sat-
isfaction with which
users accomplish
specific tasks
Quality of the  User versionof Stoyanov et  Measuresthequality 20 items, 5-point  “Entertainment: Is  Cronbach Cronbach a of
computer-based the Mobile App al [28] of anappthroughits Likert scale theagppfunorenter- a=.90 .61 for pregnant
DA Rating Scale 5 criteriacategories:  (1=inadequate, taining to use? women and .75
entertaining 2=poor, 3=accept- Doesit have com- for clinicians
(whether theappis  able, 4=good,and ponents that make
fun or entertaining  5=excellent) it more fun than

to use), interest
(whether it isinter-
esting to use), cus-
tomization (whether
it allowsthe cus-
tomization of set-
tings and prefer-
ences), interactivity
(whether it adlows
user input, provides
feedback, and con-
tains prompts), tar-
get group (whether
its content is appro-
priate for the target
audience)

other similar apps?
1) Dull, not fun or
entertaining at all;
2) Mostly boring;
3) OK, fun enough
to entertain user
for abrief time (<5
minutes); 4) Moder-
ately fun and enter-
taining, would en-
tertain user for
sometime (5-10
minutes total); 5)
Highly entertaining
and fun, would
stimulate repeat
use”
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Variable Measurement  Authors Purpose Number of items, Exampleof quess Psychometric ~ Psychometric
tool scae tion propertiesinthe propertiesinthe
literature study sample

Acceptability of Acceptability O’ Connor Evauatethecompre-  10items, variadble “Theamountof in-  njyaP N/A
thecomputer-  questionnaire  and Cranney hensibility of compo-  (2-4 choicesof  formation was: 1)
based DA [29] nents, length, answersforthe  too much informa-

amount of informa-  structured ques-  tion; 2) too little

tion, sufficiency of  tions) information; 3) just

information, balance right.”

in option presenta-

tion, and overall

suitability for deci-

sion-making through

structured and

semistructured ques-

tions
Satisfaction Satisfaction Self-devel-  Eachitemrelatedto 6items, 5-point  “| am satisfied Not validated  Cronbach a of
withthecontent questionnaire  oped a specific page of Likert scale with the informa- .77 for pregnant
of thecomput-  developed the computer-based  (1=strongly dis- tion on the various women and .83
er-based DA based on thelit- DA agreeto screening tests for for clinicians

erature 5=strongly agree) Trisomy 21.”

8DA: decision aid.
ON/A: not applicable.

I nterview Guide

We qualitatively explored the participants’ reactions to the
computer-based DA and solicited their suggestions. We
developed a dynamic interview guide based on the UMARS
scale and its subscales (engagement, functionality, aesthetics,
information, and global evaluation) [28]. After the participants
completed the questionnaire, the research assistant selected
itemsreceiving apoorer evaluation (ie, arating of 1=inadequate,
2=poor, or 3=acceptable) and asked for explanations and
suggestions for improvement. When all items received a good
rating, the research assistant asked general questions, as well
as suggestions for improvement. Clinicians and policy makers
were also asked for ideas about implementing the DA. The
interviews were conducted by a research professional assisted
by atrainee or student who took notes.

Sample Size

We recruited apurposive sample of pregnant women, clinicians,
and policy makers. We recruited identical sample sizes for the
guantitative and qualitative phases[31]. Using datafrom astudy
involving 60 in-depth interviews, Guest and al [32] found that
data saturation occurred within the first 12 interviews. Thus,
we planned to recruit up to 15 pregnant women per clinical site
(atotal of 45 women), 15 clinicians per clinical site (atotal of
45 clinicians), and 15 policy makers until data saturation was
achieved. Thistranslated into atotal of 105 participants.

Data Analysis

We used descriptive statistics (means, SDs, percentages, and
95% Cls) for the sociodemographic characteristics and
guantitative variables. Quantitative analyses were performed
using SAS (version 9.4; SAS Institute). We proceeded to
imputation using means to treat the missing data.

The interviews were audio recorded and transcribed verbatim.
The transcripts were checked by a second individual. We
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performed deductive and inductive thematic analyses of the
transcripts using qualitative data analysis software (NVivo,
version 12, QSR International). We used the Braun and Clarke
[33] step-by-step guide to conducting thematic analyses.
Qualitative analysts independently read the transcripts to
familiarize themselves with the data and attached initial codes
according to the most basic elements of the raw data. Coding
was performed by TTA, CP, and 2 trainees. They then met to
cross-check their coding and analyzed the categories and links
between them. Discrepancies were discussed until a consensus
was reached.

Ethics Approval and Consent to Participate

Thisproject, entitled “ TechnOl ogy assisted PrenaTal screEning
deCisions,” was approved by the ethics committee of the Centre
hospitalier  universitaire de Québec-Université Laval
(MP-20-2019-4451) and the Centre intégré de santé et de
services sociaux de Chaudiere-Appa aches (MEO-20-2019-632).
The project was described to eligible participants, and they were
informed that the datawere anonymous and confidential. Those
who wished to participate provided written informed consent.

Results

Participants Characteristics

From February 2019 to May 2020, a total of 328 participants
were approached, of whom 297 (90.5%) were €ligible, 169
(51.5%) declined to participate, and 128 (39%) agreed to
participate. Of these 128 participants, 67 (52.3%) were
interviewed, including 45 (35.1%) pregnant women, 14 (10.9%)
clinicians, and 8 (6.2%) policy makers (Figure 1). Participants
who declined to participate cited a lack of interest or time.
Participants who canceled their participation mentioned a lack
of time, loss of interest, lack of energy, or miscarriage resulting
in ineligibility. The others were either unreachable or did not
respond to calls or messages.
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Figure 1. Flowchart of participants: pregnant women, clinicians, and policy makers.

Potentially eligible (N=328)
Women: n=235
Clinicians: n=15

Policy makers: n=78

Eligible (N=297)

Women: n=204

Clinicians: n=15
Policy makers: n=78

’—

}7

Accepted (N=128)
‘Women: n=100
Clinicians: n=14

Policy makers: n=14

Not eligible (N=31)
Women: n=31
Clinicians: n=0

Policy makers: n=0

Refused (N=169)
Women: n=104
Clinicians: n=1

Policy makers: n=64
Reasons: lack of interest,
lack of time, or unreachable

Not interviewed (N=61)
Women: n=55
Clinicians: n=0

Interviewed [N=67)
Women: n=45
Clinicians: n=14

Policy makers: n=8

Most pregnant women participating in the study were aged
between 25 and 34 years (34/45, 75% women, and 23/45, 51%
partners), White (42/45, 94% women, and 40/45, 89% partners),
and university educated (29/45, 64% women, and 25/45, 56%
partners), and had arelatively high socioeconomic status (21/45,
47% had an annual family income of =CAD $100,000 [US
$76,875]; Table 2).

Most clinicianswere aged between 35 and 44 years (5/14, 36%),
women (11/14, 79%), and White (14/14, 100%). Four types of
clinicians participated in this study: midwives (7/14, 50%),
family physicians (3/14, 21%), gynecol ogist-obstetricians (3/14,

https://pediatrics,jmir.org/2022/3/e35381
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Policy makers: n=6
Reasons: lack of time, loss of
interest, lack of energy or
miscarriage resulting in
ineligibility, or unreachable

21%), and neonatol ogists (1/14, 7%). The average number of
years of experience was 13.3 (SD 11.5) years, and the average
number of pregnancy follow-ups per week was 10.4 (SD 9;
Table 2).

Most policy makers were aged between 45 and 54 years (4/8,
50%), women (5/8, 62%), and White (8/8, 100%). The 8 policy
makers included 2 (25%) managers, 2 (25%) socioeconomic
research and planning officers, 2 (25%) researchers, 1 (12%)
assistant director, and 1 (12%) expert advisor. The mean number
of years of experience was 17 (SD 9.5) years (Table 2).
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Table 2. Participant characteristics (N=67).

Characteristics Women (n=45) Partners (n=45) Clinicians (n=14) Policy makers (n=8)

Age (years), n (%)

18-24 3(7) 0(0) 0(0) 0(0)
25-34 34(75) 23(51) 3(21) 2(25)
35-44 7 (16) 16 (36) 5 (36) 0(0)
45-54 1(2) 1(2) 1(7) 4(50)
55-64 0(0) 0(0) 4(29) 2(25)
Missing data 0(0) 5(11) 1(7) 0 (0)
Gender, n (%)
Woman N/A2 2(5) 11 (79) 5(62)
Man N/A 42 (93) 3(21) 3(39)
Other N/A 0(0) 0(0) 0(0)
Missing data N/A 1(2) 0(0) 0(0)
Ethnicity, n (%)
White 42 (94) 40 (89) 14 (100) 8 (100)
African or African American 1(2 2(5) 0(0) 0(0)
Indigenous 1(2 1(2 0(0) 0(0)
Asian 0(0) 12 0(0) 0(0)
Other 1(2 0(0) 0(0) 0(0)
Missing data 0(0) 1(2 0(0) 0(0)
Language, n (%)
French 44 (98) 41 (90) 14 (100) 8 (100)
English 0(0) 2(5) 0(0) 0(0)
Other 1(2 0(0) 0(0) 0(0)
Missing data 0(0) 2(5) 0(0) 0(0)
Residency status, n (%)
Canadian 39(87) 39(87) 14 (100) 7(88)
Permanent or temporary resident 6 (13) 4(9) 0(0) 1(12)
Missing data 0(0) 24 0(0) 0(0)
Civil status, n (%)
Single 10 (22) 10 (22) _b —
Married or in acommon law relationship 34 (76) 32(71) — —
Separated 12 12 — -
Missing data 0(0) 2(5) — —
Education, n (%)
Elementary school 0(0) 1(2 — —
High school or professional diploma 6 (14) 13 (29) — —
College diploma 10 (22) 5(11) — —
University, bachelor’s degree, or equivalent 15(33) 15(33) — —
University, master's degree, or equivalent 12 (27) 8(18) — —
University or PhD 2(4) 2(5) — —
Other 0(0) 1(2) — —
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Characteristics Women (n=45) Partners (n=45) Clinicians (n=14) Policy makers (n=8)
Annual family income (CAD $[US $]), n (%)

<29,999 (<23,061) 1(2) 1(2) — —

30,000-59,999 (23,062-46,123) 4(9) 4(9) — —

60,000-99,999 (46,124-76,873) 19 (42) 19 (42) — —

>100,000 (=76,874) 21 (47) 21 (47) — —
Years of experience, mean (SD; range) N/A N/A 13.3(11.5; 1.5-36) 17 (9.5; 1.5-30)
Number of pregnancy follow-ups per week, mean  N/A N/A 10.4 (9; 0.4-30) N/A

(SD; range)

8N/A: not applicable.
PDatanot available.

Pregnant Women’s Decision-making Char acteristics

All the women had made prenatal screening decisions. Most
had made the final decision with a clinician (15/45, 33% with
an obstetrician-gynecologist; 12/45, 27% with amidwife; 10/45,
22% with afamily physician; and 1/45, 2% with both amidwife
and family physician). However, some women made the
decision alone (5/45, 11%) or with their partner (2/45, 4%).
Most women had chosen to take the prenatal screening test
(38/45, 84%), and some (28/45, 62%) of them had selected the
integrated biochemical test with nuchal translucency before
participating in this study.

Quantitative Results

Table 3 shows participants’ perceptions of usability, quality,
and satisfaction with the content of the computer-based DA.
Mean scores of perceived usefulness and of self-efficacy for
pregnant women were 80 (SD 13) and 88 (SD 10) out of 100,
respectively. Table 3 also shows mean scores of usability,
quality, and satisfaction with the computer-based DA for all 3
populations together (overall score) and for each one of them.
The mean scores of clinicianswere lower than those of pregnant
women and those of policy makers. Women who were
temporary or permanent residents also rated the DA lower

https://pediatrics,jmir.org/2022/3/e35381

overall than did Canadian citizens (data not shown). The mean
overall usability score was 82/100 (SD 14). The mean overall
quality scorewas 79 (SD 10) out of 100. Thelowest scoreswere
for engagement (how engaging usersfound the computer-based
DA), especially for entertainment (mean 53, SD 22),
customization (whether the computer-based DA allows the
customization of settings and preferences that they would like;
mean 45, SD 23), and interactivity (mean 53, SD 25). These
dightly lower quality scores suggested areas for improvement
in our DA (detailed in Table 3) and were the items used in our
interview guide for further qualitative exploration.

The mean score for overall satisfaction with the content was 82
(SD 14) out of 100.

Table 4 shows participants’ perceptions of the acceptability of
the computer-based DA. Of the 66 participants, 26 (39%) rated
the presentation as “excellent,” 52 (79%) rated the amount of
information as “just right,” 31 (47%) rated the worksheet as
“good,” and 58 (88%) rated it “ balanced.” However, 12% (8/66)
of participants found that the information presented oriented
userstoward choosing to take the screening test. Approximately
58% (38/66) of participants found that the computer-based DA
was useful, and 76% (50/66) found that the information was
sufficient.
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Table 3. Participants’ perceptions of usability, quality, and satisfaction with the content of the computer-based decision aid (N=66)2.

Variables All 3 populations, mean Pregnant women (n=45), Clinicians (n=13)b, mean Policy makers (n=8), mean
(sD)° mean (SD) (SD) (SD)
Perceived usefulness N/AC 79.9 (13.4) N/A N/A
Self-efficacy N/A 88.0 (10.6) N/A N/A
Usability (SUSY) 82.6 (14.4) 83.9(14.3) 76.5 (14.0) 79.4 (22.5)
Quality (UMARS®)
Engagement 62.7 (14.4) 64.7 (13.5) 58.4 (14.0) 57.9 (17.0)
Entertainment 52.9 (22.5) 55.0 (23.0) 41.7 (20.4) 60.7 (18.2)
Interest 82.2(20.3) 84.4 (18.7) 71.2 (23.7) 89.3 (18.2)
Customizable 44.7 (23.0) 44.8(24.2) 475(18.2) 39.3(26.2)
Interactivity 52.9 (24.9) 55.6 (23.8) 51.9 (18.2) 39.3(37.5)
Target group 78.1(21.4) 83.3(18.5) 71.2 (19.2) 60.7 (29.4)
Functionality 90.5 (9.9) 92.4(7.9) 82.7 (13.3) 92.9(9.2)
Aesthetic 82.1(13.6) 835 (12.4) 74.4 (16.5) 86.9 (11.6)
Information 79.6 (13.1) 81.1(11.6) 72.4 (17.5) 83.4(10.1)
Global evaluation 78.7 (9.9) 80.4 (8.9) 719 (11.7) 80.3(8.7)
Satisfaction 815 (13.7) 84.4 (12.6) 72.8 (16.3) 73.4(19.8)
8Scale 1 to 100.

BMissi ng data=1.
°N/A: not applicable.
dsus: system Usability Scale.

CUMARS: user version of the Mobile App Rating Scale.
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Table 4. Participants' perceptions of acceptability of the computer-based decision aid (N=66).

Dimensions of acceptability and answer  All 3 populations, n (%) Pregnant women (n=45),

Clinicians (n=13%,n  Policy makers (n=8), n

choice n (%) (%) (%)
Presentation
Excellent 26 (39) 20 (45) 3(23) 3(39)
Good 24 (36) 15 (33) 5(39) 4 (50)
Fair 15 (23) 9(20) 5(38) 1(12)
Poor 1(2 1(2 0(0) 0(0)
Amount of information
Too little information 12 (18) 8 (18) 3(23) 1(12)
Just right 52 (79) 37(82) 9(69) 6 (75)
Too much information 2(3) 0(0) 1(8) 1(12)
Wor ksheet
Excellent 5(8) 3(7) 1(8) 1(12)
Good 31 (47) 21(47) 6 (46) 4(50)
Fair 23(35) 17 (38) 3(23) 3(39)
Poor 4(6) 2(4) 2(15) 0(0)
N/AP 3(4) 24 1(8) 0(0)
Balance
Slanted toward choice to be tested 8(12) 5(11) 2(15.9) 1(12)
Slanted toward choiceto not betested 0 (0) 0(0) 0(0.0 0(0)
Balanced 58 (88) 40 (89) 11 (84.6) 7(88)
Usefulness
Very useful 20 (30) 14 (31) 3(23) 3(39)
Useful 38(598) 26 (58) 8(62) 4 (50)
Somewhat useful 8(12) 5(11) 2(15) 1(12)
Useless 0(0) 0(0) 0(0.0) 0(0)
Sufficient information
Yes 50 (76) 38 (84) 7 (54) 5(62)
No 16 (24) 7 (16) 6 (46) 3(39)
3Missing data=1.

BNI/A: not applicable.

Qualitative Results

Here, we report themes related to (1) general reaction, (2) the
engagement aspects of the computer-based DA (entertainment,
customization, interactivity, and target audience) as these
UMARS subscales were rated lower than other subscales, (3)
the questionnaire, and (4) themes emerging from responses by
cliniciansand policy makers (eg, strategiesfor implementation),
along with related suggestions. We received >300 suggestions
that we synthesized and grouped by theme, and we present those
most relevant to usefulness and usability, along with some
illustrative quotes (translated from French).

General Reactions

Almost al participants expressed some genera reaction (64/67,
96%) to the computer-based DA. More parti cipants gave positive

https://pediatrics,jmir.org/2022/3/e35381

comments (60/67, 90%) than negative comments (39/67, 58%).
Morethan half (35/67, 52%) provided both positive and negative
comments. The 3 most common positive commentswererelated
to the quantity and quality of information, ease of use, and
usefulness in making a decision:

It'sreally well done, | was like, wow! Why didn’'t we
havethis before? It would have helped me alot...when
I made an informed choice or even when [pregnant
women] come to the information evening here.
[TT-PS-SF-02]
The 3 most common negative comments were that the
information was too dense, incomplete, and the questionnaire
was too difficult to use. Regarding density, 2 clinicians
commented as follows:
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It was, like, a bit overwhelming. [When 1] tried to put
myself in the patient’s shoes, | thought, she’d have to
read it morethan onceto be abletofill it out...I found
it heavy-going. [TT-PS-MF-03]
| read it to...a friend of mine who just has a high
school education but is super intelligent...and she
said, “ Wow that’s heavy-going, that thing, | wouldn’t
even want to finish it, I'd say let's go walk the dog
instead” [TT-PS-SF-02]
Regarding incompleteness, one of the clinicians commented
that chorion biopsies, not mentioned in the DA, were often
performed rather than amniocenteses; and another commented
that shorter wait times in the private system were missing.

Engagement

Entertainment

Of 67 participants who answered this question, 31 (46%) did
not think that the computer-based DA should be too entertaining:

| don't expect to be entertained in a jokey way when
I’m looking for this kind of information. It's not an
entertaining app, but then | don't expect to be
entertained—so it's doing a good job of providing
information. [TT-GMF-33-03]
Moreover, 2 (3%) participants thought it should be more
entertaining:

It should be somewhat fun, so it won't take too long.
[And] then the partner might say “ Can | havea go?’
[TT-PS-SF-05]

Customization

Overdl, of the 67 participants, 16 (24%) thought the
computer-based DA was sufficiently customizable (ie, could
be adapted to users' profiles), whereas 28 (42%) participants
wanted it to be more customizable:

It's a good idea...so people could go “ okay, | want
to do the nuchal scan, where's my nearest health
centre, is it in Beauce or in Quebec?” so then the
couples can al so decide to make an appointment, that
would be great. [TT-PS-SF-06]

Moreover, of the 67 participants, 21 (31%) were against any
customization, and 2 (3%) were ambivalent:

It could be hurtful...if they [adapted it to my literacy

level], because it's like I’'m not smart enough to

understand all the information—it’'s putting people

in boxes, it's a bit discriminatory. [ TT-PS-SF-06]
Suggestions for what could be customized included (1)
geolocation (or postal code) for indicating local clinical
screening sites, (2) maternal age, (3) risk factors, (4) week of
preghancy, (5) amount of information desired, or even (6)
allowing customization by desired criteria(ie, a la carte menu).
However, some were concerned about the threat of data theft:

If you open the thing and the first thing they ask is
your name, your age and your postal code, | go, EW,
they're collecting data on me! | think if you don’t
want to answer, you [ should be able to] stay with the
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generic version, but if you want to personalizeit, it's
your choice, and it won't block you. [TT-DP-08]

I nteractivity

Overal, of 67 participants who answered this question, 20 (30%)
thought the computer-based DA was sufficiently interactive,
although 6 (9%) wanted it to be more interactive:

It'saverylinear app, thereareno linksto other sites,

to other information...you're in one section then you

click “next” and you're in the next section, then the

next. [TT-MN-27-49]
Three major suggestions for improving interactivity were (1)
adding hyperlinks to other sites (eg, government sites) and
relevant statistics and adding more clickable information, (2)
adding a frequently asked questions section, and (3) providing
aweb-based chat window for live questions. The latter did not
meet with unanimous approval; afew participants were against
it (8/67, 12%), of whom some explained that chat agents lack
credibility (3/8, 38%).

Target Audience

Overdll, 6 clinicians or policy makers (6/67, 9%) felt that the
computer-based DA would not be useful for people with high
levels of anxiety and with little time, or for socioeconomically
disadvantaged or uneducated clienteles. One of the clinicians
explained that written information was not useful to many
patients:

Onein three people [ have difficulty reading], even if
they have a job... I'm always surprised. | give them
less and less information on paper...It's already hard
to explain the risks, then risks by age...and when |
call themback with theresults, just to say everything's
fine, there's easily one-third who don’t understand.
[TT-PS-SF-05]
Another commented that as people with limited literacy will
not use it anyway, itisfinetheway itis:

I think it’s simple enough for those who want to read
and inform themselves on the subject, which is the
vast majority, but for those who can’t read, it'll take
videos, just with “there’'s this’ and “ there's that”
[TT-PS-OB-02]
Some thought the DA was only useful for those who were
undecided and that it might be misleading:

This app is more for people who are undecided. |
think when they useit, they expect that by theend it’ 1
make the decision for them somewhat. [ TT-PS-SF-04]

Values and Preferences Questionnaire

Most participants thought that the statements (benefits and risks
of undergoing a screening test or not) were difficult to
understand (40/67, 60%) and that the 1 to 10 scale was difficult
to use (13/67, 19%):

| found it a bit vague, it wastoo much...I’ mokay with
proportions, but I’'m not that comfortable—so | had
to read the question two or three times...So I’'m not
likely to say to someone else “ Do this questionnaire,
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it's really helpful” Because even when 1'd finished

a question, | still wasn't sure if I'd answered it

properly. [TT-GMF-29-38]
Although the DA only summarizes users answers, half of the
pregnant women (23/45, 51%) expected it to direct them to a
choice based on theinformation they had provided. At the same
time, a large proportion (27/45, 60%) did not want the DA to
guide them to a specific choice:

| think it's good that it doesn’t tell you yes or no you
should doit...But imagining myself asa woman who's
not sure—then at theend it just tells you what you’' ve
already said...Then you're, like, so should | do it or
not? | think it's good...that it doesn’t guide people
too much. [TT-GMF-30-27]

Suggestions by women, clinicians, and policy makers for
improving the questionnaire were to (1) use decision trees, (2)
useavisual diagram to summarizethe weight of each advantage
and disadvantage, (3) present the questionnaire results in the
form of a“compass’ that analyzes user responses to help them
position themselves among the options [34], (4) give users a
simpler way of weighing the benefits against therisks, (5) show
the general direction of the person’s choices, (6) show users

prioritized advantages and disadvantages in the order of
importancein the summary table, (7) highlight gray areas (score
of 4, 5, and 6) to indicate that users should discussit with their
health care provider, (8) color-code the factors assigned an
importance of 6 to 10, and (9) use asimpler rating system than
a 10-point scale.

Additional Themes Raised by Clinicians and Policy
Makers

Per ceptions of Usefulness

Overdl, 6 clinicians or policy makers thought that the
computer-based DA would be used by >50% of their colleagues
but that not everyone would be comfortable using an app (i€,
added support would be needed for vulnerable women):

For sure, people...who have fairly limited literacy,
the concepts with initials [abbreviations], and the
prevalence rates, all that this person would need to
be accompanied by..a health professional to
understand what theimpacts are, the advantages, and
disadvantages. [TT-DP-17]
However, the health professional who would accompany the
woman would also need to be fully informed:

The shortcomings we come back to are about when
the person returns to the professional. Yes the
professional has the expertise, has probably been
trained to wel come the pregnant woman and discuss
[testing] with her correctly, present the options. But
from what we have seen, there is so much to
remember...to be sure they re-train now and then,
when new techniques and/or consent practices have
evolved. [TT-DP-15]

When clinicians were asked whether the information was what
their patients needed, most (5/14, 36%) said that it was similar
to the information they offered and that they sometimes gave
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more, such as on markers, on available tests privately, on
chorionic biopsy, and on the fact that screening detects trisomy
but other anomalies cannot be detected yet.

Implementation of the Computer-Based DA in Clinical
Practice

Policy makers all thought that clinicians should integrate SDM
into their practice and recommended that the use of
computer-based DA should be incorporated into practice
guidelines and into continuing professional education for
clinicians.

They also recommended providing alink or number for women
to call if they had questions and suggested conducting a DA
implementation pilot project followed by rollout on a large
scale.

Clinicians (11/14, 79%) thought that the computer-based DA
should be promoted and given to pregnant women and their
partners as early in pregnancy as possible: (1) before their first
consultation with the prenatal care specialist, (2) during the
information session at approximately 8 to 10 weeks at the
birthing center, (3) at approximately 5 to 8 weeks during the
meeting with the nurse, (4) at between 7 and 10 weeks to give
parents time to prepare for the decision, (5) by phone during
the first call with the secretaries who would refer them to a
download link, or (6) when the physician sends a prescription
for nucha translucency (if there is no consultation before
testing). They also thought that the computer-based DA should
not be used during consultations but during alater encounter to
discuss any questions it may have raised (6/14, 43%):

[Anurse] couldtell themto go onthesite, go through
the process, and then talk about it...it could be
repeated with the doctor to assimilate theinformation,
they could talk to their partner, prepare specific
questions, etc...Most of our doctors see them around
10 weeks, that's when we have to prescribe what to
do—like, are we doing [the test], or not? But if the
processisall donein the doctor’s office, it will never
end. Doctors won't get on board with that, | don’t
think. [TT-PS-MF-03]

Other Suggestions

Participants also suggested (1) using more neutral and unisex
colors; (2) using a denominator smaller than 10,000 for the
presentation of risk by age; (3) using video clipsinstead of text;
and (4) collaborating with pregnancy tracking applications,
which could include alink to the computer-based DA and send
anotification to users when it is time to make a decision.

Discussion

Principal Findings

We assessed the usability and usefulness of a computer-based
DA among pregnant women, clinicians, and policy makers.
Participants found that it improved self-efficacy for
decision-making, was helpful for preparing for decision-making,
was usable, and was of good quality overall. They were also
satisfied with its content, and based on the scoresfor the various
dimensions of acceptability, the computer-based DA was aso
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found to be acceptable. In the qualitative interviews, the
participantswere mostly positive but less so about how engaging
the app was. They made suggestions for improving the
guestionnaire and proposed implementation strategies.

First, participants reserved their lowest scores for engagement.
They proposed that more advanced digitization features, such
as customization and interactivity, would make it more
engaging. Customization is necessary for better culturally
adapted DAs [35] and to avoid information overload [36]. In
another screening context (colorectal cancer), acomputer-based
DA was customizabl e for age and gender, and participantswere
asked for further customizable features such as family history
and medica history [37]. However, some types of
customizability are easier to operationalize (eg, age) than others
(eg, geographic location) as the latter requires continuous
updating of the registry of clinical sitesavailable for screening.
Thiswould requireinput from the Ministry of Health and Social
Services, which holds this registry [38]. In addition, a
geolocation feature, whereby userswould provide persona data
such astheir postal or zip code, poses a privacy risk [39].

Second, the study participants had difficulty in both using the
values clarification questionnaire and interpreting the results.
In a previous study evaluating an earlier, paper-based version
of this DA [22], participants also had difficulty using a values
clarification exercise with 5 rating stars, with 1 meaning “not
important” and 5 meaning “very important” [40]. Thissuggests
that we explore values clarification methods that simply offer
users options without asking them to measure their importance
to them on a scale (ie, users choose the elements they wish to
consider before deciding whether to do the test). Participants
also highlighted the difficultiesthey encountered in interpreting
the results after completing the values clarification exercise.
Moreover, most pregnant women expected the DA to make the
choice for them based on the information they provided. When
faced with adifficult decision, the human tendency isto offload
it onto someone (or something) else, especially when the choices
have potentially negative consequences [41]; however, the use
of mHealth should not remove users responsibility for the
decision. For a DA or clinician to make the decision for them
would go against the principle of empowerment conveyed
through their active participation in SDM [42,43]. If the
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expectation of a ready-made decision was raised by the
computer-based DA itself, it will be stated more clearly on the
home page that the DA will provide them only with the elements
to make their decision.

Finally, women who were Canadian citizens were more satisfied
with the content of the computer-based DA than temporary or
permanent residents. It is very likely that this explanation lies
in the diverse cultures of immigrants and their language
limitations. Further research is needed to understand immigrant
women or couples expectations of and attitudes toward the
DA. Thisdifferencein satisfaction demonstratesthe importance
of developing a culturally sensitive DA, such as translating it
into other languages.

Limitations

This study had several limitations. First, we recruited women
after they had already made their screening decisions. They had
to imagine that they were still in the situation of making the
decision to answer the questions. This may have biased our
results. However, the time between their decisions and the study
was relatively short. Second, in Canada, prenatal care requires
the collaboration and coordination of many different health care
providers, including nurses, who were not involved in the study
[44]. However, approximately 98% of pregnanciesare monitored
by the types of cliniciansinvolved in this study [45,46]. Third,
education level and household incomewere higher in our sample
than in the general population. However, the participants
mentioned that our DA needed to be adjusted for use by
less-educated women. Finally, we did not meet our sample size
requirements for clinicians and policy makers. However, their
experience provided important data on how to improve and
implement the computer-based DA in primary care settings.

Conclusions

We assessed the usability and usefulness of a computer-based
DA among pregnant women, clinicians, and policy makers.
They informed us that the tool could be improved with more
customization options, more interactivity, and a simpler value
clarification exercise. The next step will be to incorporate
participants’ suggestions and implement the computer-based
DA in primary care settings across Quebec prenatal careclinics.
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