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Abstract

Objective: Design and pilot test a new decision making tool for women with physical
disabilities (impairment of physical function due to chronic conditions) considering
pregnancy.

Data Sources and Study Setting: Quantitative surveys and qualitative interviews
were collected from participants living in the community.

Study Design: Clinical guidelines and survey and focus group data about pregnancy
informational and decisional needs guided content development. The tool was pilot
tested in a 12-week trial with participants with physical disabilities considering or
actively planning a pregnancy. Feasibility outcomes were acceptability, implementa-
tion, and demand (collected at end of the trial); preliminary efficacy focused on deci-
sional conflict and readiness (baseline, 6 weeks, and end of trial).

Data Collection: Survey data were collected using an online form. One-on-one inter-
views were conducted to learn more about experience using the tool.

Principal Findings: Thirty eight participants with mild, moderate, or severe physical
disabilities participated. Feasibility outcomes indicated that the tool provided partici-
pants with information, guiding questions, and helped them to consider multiple
aspects of the decision about pregnancy. Most participants responded positively to
the new decision making tool, finding it easy to use and the information balanced.
Feedback highlighted opportunity for improvement, such as more specific informa-
tion, peer stories, and the limitations of a paper format. There was significant linear
effect of time, with increased decisional certainty and readiness, values clarity, and
decisional support (partial n? [90% CI] = 0.310 [0.08, 0.46], 0.435 [0.19, 0.60], 0.134
[0,0.29], 0.178 [0.01, 0.35], respectively). Decisional certainty and readiness had high
observed power (96.7% and 99.3%, respectively) with lower observed power for clar-
ity and support (60.6% and 75.1%, respectively).

Conclusions: The new tool shows promise for supporting women with physical dis-
abilities in navigating pregnancy decision making. Future development of comple-
mentary strategies to support health care providers will help improve shared decision

making and patient-centered care.
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1 | INTRODUCTION

Uncertainty characterizes the pregnancy decision making process of
women with physical disabilities,® defined by limitations in physical
function, mobility, dexterity, or stamina. While they are no different
than their non-disabled peers in their desire or intention to have chil-
dren, they are almost twice as likely to be uncertain if they will be able
to realize their intention.? Despite this uncertainty, an estimated
200,000 American women with physical disabilities are pregnant in a
given year,® with birth rates tripling since 2000.*

Disability is a complex interaction of the person and their envi-
ronment® that can amplify common concerns about pregnancy and
introduce disability-specific concerns. Reproductive age women with
disabilities tend to have more preconception risk factors®” and poorer
overall health.” ! They may be especially vulnerable to perinatal
depression with an already elevated risk for depression.”*? Additional
potential complications during pregnancy, such as urinary tract

13-16 o pre-eclampsia®®=2° highlight the need for informed

infections
and thoughtful deliberation.

Shared decision making reflects the core values of patient-
centered care in which patients and providers work together to
produce the best possible outcomes.?* While the decision to get
pregnant is ultimately, and solely, the choice of the individual,
health care providers are seen as important allies in the pregnancy
decision making process and play an essential role in assessing risk
and providing information.??2® However, they also struggle with
their own ambivalence or discomfort>* and limited disability

competence,z“'z5

and are often hesitant to either raise the topic of
pregnancy with their patients or respond with openness when it is

raised by their patient. Such hesitancy reflects broader societal

What this study adds

e A pregnancy decision making tool designed for women with physical disabilities shows prom-

decision making, feasibility studies, health disparities, physical disability, pregnancy, women's

What is known on this topic

o Women with physical disabilities are no different than their non-disabled peers in their desire
to have children, but are almost twice as likely to be uncertain if they will be able to.

o Many women with physical disabilities experience bias and discrimination in health care set-
tings when seeking counsel about pregnancy.

o Despite evidence that the pregnancy decision making process is suboptimal, there are few, if

any, solutions to support women with physical disabilities in deciding whether to pursue a

ise for supporting certainty and decisional readiness.

e Results suggest that using a decision making tool helps to organize thinking and planning by
prompting questions to discuss with health care providers.

o Feedback from participants highlight the opportunities for expanding content and the

limitations of a paper-based format.

expectations that women with disabilities are asexual and preg-
nancy is highly improbable.?%2” In these complex dynamics,
women with physical disabilities often fear that such disability bias
may compromise their decisional autonomy about pregnancy.?®
Despite such challenges, there are few solutions to support
women and their health care providers in making an informed deci-
sion about pursuing a pregnancy.

Decision support tools help to decrease uncertainty, increase
knowledge of problems, risks, options and outcomes, foster realistic
expectations and enhance participation in decision making.2® There is
evidence for their effectiveness across a variety of health conditions,
patient populations, and health care settings.?? There is also emerging
support for improving outcomes among socially disadvantaged
groups®° and reducing health inequities (e.g., low literacy, people of
color).3* Most decision support tools related to pregnancy focus on
birth planning or prenatal testing, with evidence for their efficacy in
reducing decisional conflict,>?>734 increasing knowledge,>>%* decreas-
ing anxiety and increasing risk perception accuracy.>* They are also
effective in other areas of reproductive health, such as contraception,
pregnancy termination, infertility,>> and obstetrics.*®

To address the need to support pregnancy decision making in
women with physical disabilities, we developed a pregnancy deci-
sion making tool. In this first iteration, we focused on its accept-
ability and preliminary efficacy when provided directly to women
considering pregnancy. Future work will expand to include clinical
implementation to support health care providers as partners in
decision making. Our expectation was that the new tool would be
acceptable and reduce decisional conflict and promote decisional
readiness. This paper describes the development of the tool and
initial pilot testing.
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2 | METHODS

The Ottawa Decision Support Framework (ODFS)3”% was used as a
conceptual foundation to guide the development of the tool. The
ODFS targets determinants of decisions that are suboptimal due to
factors such as inadequate knowledge, high uncertainty, or biased
perceptions of others but modifiable. The ODFS' orientation around
uncertainty closely aligns with the pregnancy decision making experi-

ence of many women with physical disabilities.??

21 |
content

Development of the decision making tool

We followed best practices of decision support tool development®’

and stakeholder engagement to ensure that the content and design of
the tool was scientifically rigorous, clinically accurate, and responsive.
The team was comprised of women with lived experienced with phys-
ical disability (JK, RP, SB) and pregnancy (BO, MB), clinicians with
expertise in physiatry (HH, SR) and OB/GYN (SE, SC), and research
expertise in women's reproductive health and disability (CK, LM).

A review of existing decision support tools to highlight desirable
and undesirable features helped to determine initial organization and
format. We held three in-person brainstorming sessions to iteratively
generate and prioritize topics and worksheets, content, and design
features. Content was further developed in iterative rounds of feed-
back. Focusing on functional impairment (physical disability) rather
than a specific health condition required us to continually balance
content specificity with generality. Since pregnancy can amplify
adverse effects on health, function, and well-being, we were mindful
of not overwhelming a user with too much information or topics. An
additional challenge was integrating literature on pregnancy and dis-
ability that is largely, but not exclusively, focused on a specific disease
or condition. Ultimately, we opted to defer explicit reference to spe-
cific literature for a future iteration. Results of an informational and
decisional needs survey?? helped to prioritize potential topics. The
tool was professionally designed, with images reflecting a diverse

range of women in terms of race, ethnicity, and mobility devices.

2.2 | Description of the pregnancy decision
making tool

The decision making tool is a 23-page PDF booklet with 11 sections
and 8 worksheets. We followed guidance for key components (itali-
cized below) that should be included in patient decision aids,*>*! with
some slight modifications given the decision and target population. A
description of the decision is framed around making a decision about a
pregnancy in the near future. The description of the health problem is
not specified because the focus is on physical function, irrespective of
cause; rather, the intersection of physical function and pregnancy
was emphasized. Values clarification focuses on knowing what is

important relevant to a pregnancy in the context of a physical

disability. Values related to maintaining independence, risk of long-
term impacts on health and function, and risks to the baby are also
embedded in guidance in deliberation and communication. Personal
stories are reflected in quotes from women with physical disabilities
about pregnancy decision making gathered in our related work.2® We
endeavored to select quotes that represented both sides of the deci-
sion to pursue a pregnancy. In its current form, the tool is written in

English. See Table 1 for an overview of the tool's content.

2.3 | Sample and recruitment

Physical disability was defined by loss or impairment of physical func-
tion limiting one or more important life activities. It can occur as a
result of but not limited to: (1) traumatic injury, such as spinal cord
injury; (2) neuro-developmental conditions, such as cerebral palsy;
(3) chronic medical conditions, such as Multiple Sclerosis; or (4) a com-
bination of these. Three items from the Behavioral Risk Factors Sur-
veillance System*? were used to determine disability severity based
on the need for assistance with daily life activities and/or personal
care. Participants with a mild, moderate or severe severity of disability
were eligible. Participants had to be at least 18 years old and actively
planning or in the process of making a decision about a pregnancy in
the near future. Language regarding this future orientation was delib-
erately open-ended and based on feedback during development of
the information and decision needs survey tool.?® Participants were
recruited from the community across the United States, using social
media outreach (e.g., Facebook groups related to pregnancy and dis-
ability), snowball sampling (encouraging participants to share study
information with their social networks), and participants engaged in
other current or previous studies on reproductive health and
disability.

The University of Michigan IRBMED approved this study under
Exemption 3 (benign behavioral intervention); all elements of consent
were provided in an informational sheet. The study was registered on
Clinicaltrials.gov (NCT04651114). Enrollment began in November
2020 and ended in March 2021; final data collection took place in
May 2021. Participants were given a $25 incentive for each data col-

lection and the post-trial interview.

2.4 | Pilot testing

A pre-post design was selected following the recommendations for
pilot testing new decision support tools.*> We selected a 12-week
trial period given the complexity of the decision making process, and
instructed participants to use the tool at their own pace. Once
enrolled, they were sent the tool as an email attachment. The target
sample size of 40 was based on feasibility at this stage of the tool's
development. All feasibility and outcome measures were collected
using an online survey form (REDCap®?). Feasibility outcomes were
collected at the end of the trial period (12 weeks); preliminary efficacy

outcomes were assessed at baseline, 6 and 12 weeks. We also
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TABLE 1 Content of the pregnancy decision making tool

Section title

Overview of pregnancy

Knowing what is important to
you

Partners, family and important
relationships

Physical function and
independence

Health and well-being

Caring for an infant

Financial resources and
insurance

How to find reliable

Content

Reviews changes in a woman's body during pregnancy. This is not meant to be exhaustive but a general
overview.

Reflects ODSF' values component. It has several options to answer questions about values to explore what
is important to guide decision making. The associated worksheet (#1) focuses on what is important as a
foundation for decision making.

Reflects ODFS' support component. Guides talking about the decision and engaging those most important in
discussions. The two associated worksheets support conversations about pregnancy and decision making
that can be challenging to have (#2 and #3).

Reviews major domains of physical function and the possible effects of pregnancy on independence. The
associated worksheet (#4) highlights topic areas to discuss with different health care providers.

An overview of the different medical specialties that might be involved in care during planning and during a
pregnancy and reviews major areas of mental and physical health that could be affected during pregnancy.
The associated worksheet (#5) presents a series of questions to review with family and health care
providers.

Encourages consideration of various aspects of caring for an infant that may be relevant. The associated
worksheet (#6) provides a list of considerations to support further dialog with family and health care
providers.

Addresses the need for financial planning in anticipation of a pregnancy and childcare. The associated
worksheet (#7) reviews various aspects of planning to consider as part of decision making.

Provides guidance for how to find information and judge its quality. The associated worksheet (#8) provides

information and resources

Connecting with other women
with physical disabilities

Dealing with reactions of
others, stigma and bias,
pressure

Reaching a decision

a step-by-step guide for evaluating online resources.

General guidance for connecting to peers.

Addresses the pressures women with disabilities can face during decision making about pregnancy.

A closing section that highlights acceptance of wherever the user is in the decision making process, the

different ways they may feel, and encourages taking breaks if needed.

Abbreviation: ODSF, Ottawa Decision Support Framework.

conducted brief post-trial interviews to gather more in-depth informa-
tion about participants' experience using the tool. Those completing
the final assessment were invited to participate.

To guide outcome assessment, we used Bowen et al.'s phases of

intervention development®

and were primarily concerned with asses-
sing four selected components of “can it work.” Acceptability (how
participants react to the intervention) was assessed using nine items
drawn from O'Connor and Cranney's User Manual - Acceptability* to
evaluate aspects of the tool such as presentation of information,
length and amount of content, usefulness of worksheets, and sugges-
tions for improvement. Implementation (how the tool can be delivered
successfully) was assessed with questions about the ease of using the
tool. Demand (how much the intervention is likely to be used) was
assessed with a single item administered about the likelihood of con-
tinuing to use to tool after the study ended. In addition to standard-
ized measures, open-ended items were collected to learn more about
what participants liked and did not like about the tool, suggestions for
improvement, things that made the tool easy or difficult to use, and
usefulness of the tool. Interviews assessed first impressions of the
tool, missing content, what was most and least helpful, the amount of
information presented, an estimate of how often they used it, and

how the tool affected their decision making. To track tool use during

the trial, participants were given the choice of filling out a paper or
online log (REDCap survey form). The log included a check list of tool
chapters and open comment box for thoughts about their experience
on that day.

For preliminary efficacy, we focused on domains related to deci-
sional conflict (or a state of uncertainty about a course of action) that
we expected to be influenced positively by using the tool: decisional
certainty, values clarity, decisional support, and decisional readiness.
The Decisional Conflict Scale (DCS)*” is a measure of decisional con-
flict with extensive support for its validity.*”~*° We used three of the
five DCS subscales most relevant for pregnancy decision making:
decisional certainty, values clarity, and decisional support. We modi-
fied values clarity items referring to “side effects” and “benefits” that
were awkward for pregnancy. All items were rated on 5-point Likert
scales of agreement (strongly agree to strongly disagree). Internal con-
sistency for sub-scales scores at each timepoint were high (>0.80) for
all but decisional support at 6 and 12 weeks (0.69 and 0.68 respec-
tively). The objective of pilot testing was not that a decision was
made, but to support participants in moving toward making a decision.
We used the single-item Stage of Decision Making Scale.*® Instructions
were modified to refer to pregnancy and we excluded the first two

response options given inclusion criteria.
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TABLE 2 Study feasibility and efficacy outcome measures

Construct and items
Acceptability (how participants react to the intervention)

Please rate each section about how the information was presented in
section [each section header given].

The length of the tool was...

The amount of information in the tool was...
The way information was presented in the tool was...

How was this tool useful or not in supporting your decision making
about pregnancy?

How useful was the worksheet for [each one in separate item]?

Do you think the tool will help women with a disability make a
decision about whether or not to get pregnant?

What did you like or not like about the tool and worksheets?
What suggestions do you have to improve the tool and worksheets?
Demand (how much the intervention is likely to be used)

Logbook of use
How likely are you to keep using the tool after the study is over?

Implementation (how can the tool be delivered successfully)

In general, how easy was it to use the tool? This would be things like
going through the chapters, using the worksheets.

What made the tool easy or hard to use?
Were there things that made the tool hard to use, if any?
Were there things that made the tool easy to use?
Decisional Conflict Scale (preliminary efficacy)
Decisional certainty
| am clear about the best choice for me.
| feel sure about what to choose.
This decision is easy for me to make.
Values clarity
| am clear about which values matter most to me.?
| am clear about which risks matter most.?
| am clear about what is important to me.?
Decisional support
| have enough support from others to make a choice.
| am choosing without pressure from others.
| have enough advice to make a choice.
Stage of Decision Making Scale (preliminary efficacy)

Making a decision about whether or not to get pregnant can be
complicated. At this time, would you say you:

?ltems modified from original scale.
Bltems not presented given eligibility criteria.
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Response set

Poor, fair, good, excellent

Too long, too short, just right

Too much information, too little
information, just right

Slanted toward getting pregnant, slanted
toward not getting pregnant, balanced

Open ended comments

Very useful, somewhat useful, uncertain,
not very useful, not at all useful

Yes, No, Uncertain; Comments

Open-ended response

Open-ended response

Paper or digital log of dates and duration of
tool use

Very likely, somewhat likely, not sure, not
likely, definitely not likely

Very easy, somewhat easy, neither easy nor
hard, somewhat hard, very hard

Open-ended response
Open-ended response

Open-ended response

Strongly disagree, disagree, neither disagree
or agree, agree, strongly agree

Strongly disagree, disagree, neither disagree
or agree, agree, strongly agree

Strongly disagree, disagree, neither disagree
or agree, agree, strongly agree

have not begun to think about it°

have not begun to think about it, but am
interested in doing so®

are considering the decision now

are close to making a decision

have already made a decision, but am
willing to reconsider

have already made a decision and am
unlikely to change my mind

Schedule of collection

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

12 weeks

Collected during trial

12 weeks

12 weeks

12 weeks
12 weeks

12 weeks

Baseline, 6 and 12 weeks
Baseline, 6 and 12 weeks
Baseline, 6 and 12 weeks
Baseline, 6 and 12 weeks
Baseline, 6 and 12 weeks
Baseline, 6 and 12 weeks

Baseline, 6 and 12 weeks

Baseline, 6 and 12 weeks

Baseline, 6 and 12 weeks

Baseline, 6 and 12 weeks

Baseline, 6 and 12 weeks
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In addition to standardized measures, open-ended items were col-
lected to learn more about what participants liked and did not like
about the tool, suggestions for improvement, factors that made use
easy or difficult to, and whether the tool was useful. All participants
who completed the trial were invited to provide additional feedback
in a one-on-one telephone interview. See Table 2 for an overview of

study measures.

2.5 | Analysis

For feasibility outcomes, we used descriptives to summarize closed-
ended survey items. Qualitative data, from open-ended survey items
and post-trial interviews, were synthesized using thematic analysis to
identify common themes. General linear models (GLM) repeated mea-
sures were used to model decisional conflict sub-scales and decisional
readiness as a function of time. Mean imputation was used for missing
data. IBM SPSS 27 was used for analysis.

3 | RESULTS

3.1 | Sample characteristics

Of the 45 potential participants screened, 38 were eligible and all enrolled
in the study. Among those screened but ineligible, the primary reason
was not considering a pregnancy in the near future, having already
decided against a pregnancy, or currently pregnant (n = 6) or not having a
physical disability (n = 1). Another 17 potential participants responded to
an advertisement but did not complete screening due to a lack of
response to outreach. Thirty participants completed the final data collec-
tion (78% retention); of those, 12 completed the post-trial interview. Sev-
enty percent of the sample had a moderate or severe level of physical
disability and 70% (n = 21) were born with a disability. Among the most
common conditions were Arthrogryposis multiplex congenita (n = 7),
spinal cord injury (n = 5), cerebral palsy (n = 4), Ehlers-Danlos syndrome
(n = 4), Multiple Sclerosis (n = 4), musculoskeletal disorders (h = 3), and
Spina Bifida (n = 3). Other conditions, represented once, were ankylosing
spondylitis, complex regional pain syndrome, pseudoachondroplasia, Erb's
Palsy, Muscular Dystrophy, spinal muscular atrophy, Tetra Amelia syn-
drome, and vestibular hypofunction disorder. Sixteen participants (42%)
had a previous pregnancy. Among these, 11 (68.9%) had one or more
pregnancy losses, one had a termination, and seven (43.8%) had difficulty
getting pregnant with five of those having sought medical treatment. See

Table 3 for all participant characteristics.

3.2 | Feasibility outcomes

3.2.1 | Acceptability

Overall, most respondents rated each section of the tool as good

or excellent (see Figure 1). Sections Overview of Pregnancy, Knowing

TABLE 3 Sample characteristics

N=38

Age at disability onset (if not birth; M, SD; 23.5(7.4),12 to 37

range)
33.1(5.1), 21 to 42
16 (42.1%)

Current age (M, SD; range)
Pregnant before (yes)

Severity of disability

Mild 7 (18.4%)
Moderate 15 (39.4%)
Severe 16 (42.1%)

Highest education completed (N, %)

High school/GED 1(2.6%)
Associates degree 2 (5.3%)
Some college (no degree)/other 8(21.1%)
Bachelor's degree 13 (34.2%)
Postgraduate degree 14 (36.8%)
Marital status (N, %)
Single, never married 3(7.9%)
Married 19 (50%)
Significant other 15 (39.4%)
Separated 1(2.6%)
Living situation (N, %)
Lives alone 2 (5.2%)
Lives with spouse/significant other 29 (76.3%)
(with or without children)
Lives with parent(s) 3(7.9%)
Lives with children only 1(2.6%)
(no spouse/significant other)
Other 3(7.9%)
Race and ethnicity (N, %)
White or Caucasian 33 (86.8%)
African American 3(7.9%)
Asian 1(2.6%)
American Indian/Alaska Native 0 (0%)
Native Hawaiian/Other Pacific Islander 0 (0%)
More than one race 1(2.6%)
Hispanic ethnicity 2 (5.3%)
Living in a medically underserved area (N, %)? 8(21.1%)
Living in a health professional shortage area (N, %)°
Primary care 15 (39.5%)
Dental care 15 (39.5%)
Mental health care 20 (52.6%)

Note: See Supplemental Information for the method to determine
medically underserved and health professional shortage areas.
®https://www.ruralhealthinfo.org/am-i-rural/help#classification.

What is Important to You, Partners, Family and Important Relation-
ships, and Health and Wellbeing were rated as good or excellent by
90% or more of participants. The lowest rated sections were financial

resources & insurance and connecting with other women with
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physical disabilities. In general, most found that the information in the
tool was balanced and the amount of information and overall length
of the tool just right, with a third rating the tool as having too little
information (see Figure 2).

Usefulness ratings of the worksheets (see Figure S1) were slightly
more variable with Worksheet #4 - Your Physical Function and Indepen-
dence rated as the most useful (80% found it somewhat or very useful)
and Worksheet #8 - How to Find Reliable Information and Resources
rated as the least useful (63.3% found it somewhat or very useful). In gen-
eral, participants liked the range of topics and found them to be helpful in
organizing and keeping track of their thinking and documenting their
questions or reflections. Open-ended feedback also highlighted the chal-
lenges of using a paper versus an online format, such as the placement of
the worksheets requiring flipping back and forth between pages.

60%

50%

40%

Knowing what is Important Physical Health and wellbeing Overview of
< Pk =

p pregnancy

=Poor ® Poor/Fair

FIGURE 1

Slanted towards not getting pregnant . 3.3%

presented in the tool was...

Just right

30%
20%
) I I
R N JA1 A1

Caring for an infant  Financial resourcesand Reaching a decision ~Connecting to peers

Slanted toward getting pregnant _ 16.7%

i 229
H HSRHealth Services Researchl

Comments from open-ended survey items and interviews about

how the tool was useful largely focused on its provision of informa-
tion and resources that prompted participants to consider many
aspects of pregnancy and identify questions to discuss with their
health care providers. For some participants, the information and
questions helped them think about what was most important. For the
few who did not find the tool useful, they cited it could be over-
whelming or the information was too vague. A handful of participants
who had reached a decision during the trial period noted that, while
the tool did not necessarily help them reach the decision, they found
the information and resources valuable for planning. They also men-
tioned that the tool helped organize their thoughts, made them feel
less alone reading quotes from other women, and encouraged them

Dealing with the
reactions of others

to involve loved ones in the decision making process.

Finding reliable
insurance information

Good mExcellent

Ratings of the decision making tool sections [Color figure can be viewed at wileyonlinelibrary.com]

66.7%

Too little information

30.0%

The amount of information ~The way information was
in the tool was...

Too much information 33%

Tooshort [ 6.7%

The length of the tool was...

FIGURE 2 Ratings of the presentation of information in the tool [Color figure can be viewed at wileyonlinelibrary.com]
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3.2.2 | Implementation

While the majority (73%) found the tool somewhat or very easy
to use, the rest found it neither easy or hard, somewhat or very
hard (see Figure S2). Open-ended feedback focused on the
challenges of a paper-based format, such as navigating pages, flip-
ping between chapters and worksheets. Others found it
well organized and easy to follow. Most found the language
accessible and appreciated the plain language used, though

a handful commented that sometimes the language was simplistic.

3.23 | Demand

A slight majority of participants (63.4%) were somewhat or very
likely to keep using the tool after the study was over and nearly
a quarter were definitely or not likely (23.3%) to keep using the
tool and the remaining were uncertain (see Figure S3). Twenty-
two (73.3%) thought that the tool would be helpful to other
women with physical disabilities; seven (23.3%) were uncertain,
and one (3.3%) did not think it would be helpful. Open-ended
comments from those who thought the tool would be helpful
focused on the provision of information, considerations to think
about, and questions to discuss. For those who were uncertain,
a handful cited other women were different, or that the tool was
not specific enough. One participant commented that they were
uncertain whether the tool would promote making a decision or
may be more useful as a general resource for pregnancy plan-
ning. About two-thirds (68.4%) completed at least one log entry.
Log entries ranged from very brief reactions to more detailed
thoughts on where they were in their decision making process.
Participants also used their logs as a repository for feedback and
suggestions for improving the tool. Interview data suggested that
participants used the tool a range of time, from not at all (one
participant) to as much as 10 times. A variety of factors affected
how often it was used, some of which were circumstantial
(e.g., learned they were unable to have children during the trial)
or due to limitations of the format (e.g., hard to manage the

pages in a PDF format).

3.3 | Preliminary efficacy

Results of the GLM indicated a statistically significant linear
effect of time for each of the four preliminary efficacy out-
comes, indicating that on average during the testing period,
decisional certainty and readiness, values clarity, and decisional
support increased over the course of the trial. Partial eta
squared values suggested that effect sizes were largest for deci-
sional certainty (0.310; 90% CI 0,08, 0.46) and readiness (0.435;
90% Cl 0.19, 0.60) with high observed power (96.7% and 99.3%
respectively). See Table S1 for all GLM results.

3.4 | Suggestions for improvement

Thematic analysis of open-ended comments and interviews
highlighted several themes related to improvements of the tool. Par-
ticipants disliked having to flip back and forth between worksheets
and the chapters, and some had difficulty filling in the worksheets.
Several commented that they would like to see more personal stories
and more images of women who do not use assistive devices. A num-
ber wanted more specific information, particularly around finances,
providing childcare in early infancy, and more information relevant to
their particular conditions. One participant suggested adding content
about dealing with the potential involvement of child protective ser-
vices; one suggested the inclusion of more links to information

sources such as scientific publications and other reliable information.

4 | DISCUSSION

This new pregnancy decision making tool is, to our knowledge, the
first to be designed for women with physical disabilities and not a spe-
cific health condition. Its conceptual foundation highlights the need
for support when there is inadequate knowledge, high uncertainty, or
the biased perception of others that influence decision making. The
involvement of end users and a multidisciplinary team in the design of
the tool and results of a decisional needs survey helped to ensure that
it would be responsive to end users. Results suggest that the tool pro-
vides users with information, guiding questions, and helping them to
consider multiple aspects of the decision to promote decisional cer-
tainty and readiness.

Three pregnancy decision making tools designed specifically for
multiple sclerosis,>® rheumatoid arthritis,>? and epilepsy®® and given
directly to women considering pregnancy found similar efficacy for
reducing overall decisional conflict as well as increasing knowledge in
users. We did not measure knowledge, given the diversity of causes
of disability; this is an area for further development. Our results and
trials of these disease-specific tools collectively show great promise
for effectiveness of pregnancy decision making tools to support
women with complex health conditions and disabilities. While most
participants responded positively to the tool, some did not find it to
be useful. Reasons varied from not liking the tool itself, wanting more
specific and relevant information, or other circumstantial factors such
as unexpected health problems that were unrelated to the study.

Findings from this study help to understand potential mechanisms
of change in pregnancy decision making. Examining feasibility helps to
understand how the tool is useful. Feedback pointed to the value of
the structure, such as worksheets, and relevant information. This
helped to expand and organize thinking which enabled action
(e.g., write a list of questions, form a plan to talk with a health care
provider, involve loved ones in the decision making process), leading
to greater decisional certainty and readiness. Our data do not explore
whether having information and structure had a direct or indirect

effect on decisional certainty and readiness. A deeper understanding
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of mechanisms of change®#°°

will guide the selection of optimal out-
come measures in future trials.

Preliminary efficacy outcomes help to understand how the tool
has impact. This study suggests that the greatest impact is improving
decisional certainty and readiness; there was a lesser impact on values
clarity and decisional support. For many women with physical disabil-
ities, reaching a point of simply considering a pregnancy has already
involved much thought and consideration about their desire and abil-
ity to care for children.?® Participants reported a high degree of deci-
sional support, suggesting that those who have significant support are
more likely to consider a pregnancy than those with little support.

4.1 | Strengths and limitations

The strengths of this pilot study include using the ODFS to guide the
initial development of the tool, working collaboratively with end-
users,>® clinicians and researchers, and by incorporating pregnancy
informational and decisional needs of women with physical disabil-
ities. While our sample size was based on feasibility, observed power
for decisional certainty and readiness was over 90%, supporting their
preliminary efficacy. Low observed power for values clarity and deci-
sional support indicates that those results should be considered with
caution until replicated in larger samples.

Participants had a range of different disabling conditions which
supports generalizability in terms of cause of disability. Nevertheless,
while relatively straightforward in concept, assessing the intensity and
impact of disability is highly contextual and influenced by an individ-
ual's outlook. Defining and classifying disability in research, even
within a specific population, is a recognized challenge.®” Another limi-
tation of the sample is being predominantly White, non-Hispanic, and
well-educated, with the majority living in areas that were not medi-
cally underserved, limits the generalizability of findings to the broader
population of reproductive age American women with physical disabil-
ities.® Finally, although our results are promising, the trial period was
relatively brief given the magnitude of the decision; further work is
needed to understand the longer term effects of the tool. Additionally,
the duration and intensity of use was difficult to assess using self-
report logs, limiting the ability to examine the relationship of dose and

outcomes.

4.2 | Future development and testing of the
pregnancy decision making tool

Ultimately, this new tool is intended to be available to users via multi-
ple pathways. Considering pregnancy can begin several years before
active decision making begins with extended periods of pre-contem-
plation?® and anticipating parenting challenges.>® Moreover, decision
making is often not a linear path; the tool is intended to support users
at any point in the process that may or may not involve a health care
provider. As such, user's direct access to the tool before discussion

with health care providers helps to prepare for shared decision

making. Women with physical disabilities often work with multiple
health care providers who may play a role in informing pregnancy
decision making. For example, they may work with physiatrists and
physical therapists to preserve function and independence, primary
care physicians for overall health needs, gynecologists for reproduc-
tive health, and obstetricians and high-risk specialists during preg-
nancy. Depending on the cause of disability, other specialties such
as neurology, nephrology, or rheumatology may be involved in preg-
nancy decision making, particularly around managing disease pro-
cesses and medications. The development of complementary
guidance, tailored by specialty, to promote its use in clinical encoun-
ters will give providers information and strategies to engage their
patients in shared decision making. Although decision support tools
are still generally underutilized in clinical practice®?° despite robust
evidence to support their effectiveness in pregnancy®2-3* and repro-
ductive health care,® involving providers in all stages of design will
be important to overcome barriers to their clinical implementation.

Our pilot testing results suggest that the tool is feasible and
acceptable with support for its potential efficacy. As such, it can be a
foundation for tailoring content to meet the needs of other groups of
users. This can include specific disabling conditions and/or adding
topics that address additional challenges, such as for women of color
or transgender individuals who often face added discrimination and
bias. Versions tailored for users with lower levels of education and lit-
eracy, such as modifying language or using more graphical representa-
tion of information, will help to make the tool more accessible.
Challenges in contraceptive decision making for women with physical
disabilities®® or chronic health conditions®? and unintended preg-
nancy®® highlight the opportunity to complement the tool with con-
traceptive support, particularly during a prolonged decision making
process or when a decision is made to not pursue pregnancy.

We used a paper-based format in this first iteration of the tool,
with a longer-term plan of transforming content to a web application.
The Internet is increasingly used to deliver decision support tools,¢*
combining text, images, media, social networking, animation, and
other features,®> promoting engagement which can enhance decision
making.®® There is also some evidence that computer-based decision
aids are superior in reducing decisional conflict compared to usual
care or alternative aids.®* For users with disabilities, additional advan-
tages include accessibility and ease of navigation and ability to rapidly
update content as new evidence emerges. There is also emerging evi-
dence that women with physical disabilities benefit from social sup-
port among Internet networks during pregnancy.®” A digital version of
the tool connecting users and enabling them to share information and
worksheets with family, friends, and health care providers may be an
additional benefit. Our intention is to eventually host a suite of digital
pregnancy decision making tools on a single website for direct access
by both users and health care providers at minimal or no charge.

Preliminary efficacy effect sizes suggest that the decision making
tool has some important impact on decisional certainty and readiness
during a relatively short trial period. However, the extent to which this
is also a meaningful change is an open question without further

research. More work is needed to understand a longer-term impact
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on decision making and the overall quality of decision making that
results from using the tool. Randomized controlled trials in larger
samples are needed to confirm efficacy and to test against con-
trol conditions (e.g., tip sheet) and in more racially and ethnically
diverse samples of women and others with physical disabilities.
There is also a need for greater breadth of outcome measures in
decision support tool trials.°® For example, constructs such as
self-efficacy, psychological well-being, communication with
health care providers, and personal factors, such as resilience
and identity as a person with a disability, are especially relevant

for future trials.

ACKNOWLEDGMENTS

This work was supported by the National Institutes of Health, Eunice
Kennedy Shriver National Institute of Child Health and Human Devel-
opment (Grant no. R21 HD092526). REDCap at the University of
Michigan is supported by the Michigan Institute for Clinical and
Health Research (Grant no. NIH, UL1TR002240). The content is solely
the responsibility of the authors and does not necessarily represent
the views of the NIH. We extend our sincere thanks to the individuals
who participated in this study and for their candor in sharing their
experience and feedback with us. We also thank Anna Kratz, PhD, for

her generous assistance with the statistical analysis.

ORCID
Claire Z. Kalpakjian
Heidi J. Haapala

https://orcid.org/0000-0001-6652-1245
https://orcid.org/0000-0002-9950-6188

REFERENCES

1. LaPierre TA, Zimmerman MK, Hall JP. “Paying the price to get there:
motherhood and the dynamics of pregnancy deliberations among
women with disabilities. Disabil Health J. 2017;10(3):419-425.

2. Shandra CL, Hogan DP, Short SE. Planning for motherhood: fertility
attitudes, desires and intentions among women with disabilities. Per-
spect Sex Reprod Health. 2014;46(4):203-210.

3. lezzoni LI, Yu J, Wint AJ, Smeltzer SC, Ecker JL. Prevalence of current
pregnancy among US women with and without chronic physical dis-
abilities. Med Care. 2013;51(6):555-562.

4. Horner-Johnson W, Kulkarni-Rajasekhara S, Darney BG, Dissanayake M,
Caughey AB. Live birth, miscarriage, and abortion among
U.S. women with and without disabilities. Disabil Health J. 2017;
10(3):382-386.

5. Detmar SB, Muller MJ, Schornagel JH, Wever LDV, Aaronson NK.
Health-related quality-of-life assessments and patient-physician com-
munication - A randomized controlled trial. JAMA. 2002;288(23):
3027-3034.

6. Horner-Johnson W, Akobirshoev I, Amutah-Onukagha NN, Slaughter-
Acey JC, Mitra M. Preconception health risks among U.S. women: dis-
parities at the intersection of disability and race or ethnicity. Womens
Health Issues. 2021;31(1):65-74.

7. Deierlein AL, Litvak J, Stein CR. Preconception health and disability
status among women of reproductive age participating in the National
Health and Nutrition Examination Surveys, 2013-2018. J Womens
Health (2002). 2002;31(9):1320-1333.

8. lezzoni LI, Yu J, Wint AJ, Smeltzer SC, Ecker JL. Health risk factors
and mental health among US women with and without chronic physi-
cal disabilities by whether women are currently pregnant. Matern
Child Health J. 2015;19(6):1364-1375.

9. Mitra M, Lu E, Diop H. Smoking among pregnant women with disabil-
ities. Womens Health Issues. 2012;22(2):e233-e239.

10. Mitra M, Clements KM, Zhang J, Smith LD. Disparities in adverse pre-
conception risk factors between women with and without disabilities.
Matern Child Health J. 2016;20(3):507-515.

11. Mitra M, Akobirshoev |, Moring NS, et al. Access to and satisfaction
with prenatal care among pregnant women with physical disabilities:
findings from a national survey. J Womens Health (2002). 2017;
26(12):1356-1363.

12. Noh JW, Kwon YD, Park J, Oh IH, Kim J. Relationship between physi-
cal disability and depression by gender: a panel regression model.
PLoS One. 2016;11(11):e0166238.

13. Skowronski E, Hartman K. Obstetric management following traumatic
tetraplegia: case series and literature review. Aust N Z J Obstet Gynae-
col. 2008;48(5):485-491.

14. Baker ER, Cardenas DD, Benedetti TJ. Risks associated with preg-
nancy in spinal cord-injured women. Obstet Gynecol. 1992;80(3 Pt 1):
425-428.

15. Jackson AB, Wadley V. A multicenter study of women's self-reported
reproductive health after spinal cord injury. Arch Phys Med Rehabil.
1999;80(11):1420-1428.

16. Arata M, Grover S, Dunne K, Bryan D. Pregnancy outcome and com-
plications in women with spina bifida. J Reprod Med. 2000;45(9):
743-748.

17. Chen JS, Ford JB, Roberts CL, Simpson JM, March LM. Pregnancy
outcomes in women with juvenile idiopathic arthritis: a population-
based study. Rheumatology (Oxford). 2013;52(6):1119-1125.

18. Skomsvoll JF, Ostensen M, Irgens LM, Baste V. Obstetrical and neo-
natal outcome in pregnant patients with rheumatic disease. Scand J
Rheumatol Suppl. 1998;107:109-112.

19. Reed SD, Vollan TA, Svec MA. Pregnancy outcomes in women with
rheumatoid arthritis in Washington State. Matern Child Health J.
2006;10(4):361-366.

20. Winch R, Bengtson L, Mclaughlin J, Fitzsimmons J, Budden S.
Women with cerebral palsy: obstetric experience and neonatal out-
come. Dev Med Child Neurol. 1993;35(11):974-982.

21. Barry MJ, Edgman-Levitan S. Shared decision making--pinnacle of
patient-centered care. N Engl J Med. 2012;366(9):780-781.

22. Kalpakjian CZ, Haapala HJ, Ernst SD, et al. Development of a new
pregnancy informational and decisional needs survey for women with
physical disabilities. Disabil Health J. 2021;14(3):101056.

23. Kalpakjian CZ, Kreschmer JM, Slavin MD, et al. Reproductive health
in women with physical disability: a conceptual framework for the
development of new patient-reported outcome measures. J Womens
Health (2002). 2020;29(11):1427-1436.

24. Walsh-Gallagher D, Mc Conkey R, Sinclair M, Clarke R. Normalising
birth for women with a disability: the challenges facing practitioners.
Midwifery. 2013;29(4):294-299.

25. Konig-Bachmann M, Zenzmaier C, Schildberger B. Health profes-
sionals' views on maternity care for women with physical disabilities:
a qualitative study. BMC Health Serv Res. 2019;19(1):551.

26. lezzoni L, Wint AJ, Smeltzer SC, Ecker JL. “How did that happen?”
Public responses to women with mobility disability during pregnancy.
Disabil Health J. 2015;8(3):380-387.

27. lezzoni L, Mitra M. Transcending the counter-normative: sexual and
reproductive health and persons with disability. Disabil Health J.
2017;10(3):369-370.

28. O'Connor AM, Stacey D, Entwistle V, et al. Decision aids for people
facing health treatment or screening decisions. Cochrane Database
Syst Rev. 2003;1-287.

29. Stacey D, Legare F, Lewis K, et al. Decision aids for people facing
health treatment or screening decisions. Cochrane Database Syst Rev.
2017;4:CD001431.

30. Yen RW, Smith J, Engel J, et al. A systematic review and meta-
analysis of patient decision aids for socially disadvantaged


https://orcid.org/0000-0001-6652-1245
https://orcid.org/0000-0001-6652-1245
https://orcid.org/0000-0002-9950-6188
https://orcid.org/0000-0002-9950-6188

KALPAKJIAN ET AL.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

populations: update from the International Patient Decision Aid
Standards (IDPAS). Med Decis Making. 2021;41(7):870-896.

Durand MA, Carpenter L, Dolan H, et al. Do interventions designed
to support shared decision-making reduce health inequalities? A sys-
tematic review and meta-analysis. PLoS One. 2014;9(4):e94670.
Dugas M, Shorten A, Dube E, Wassef M, Bujold E, Chaillet N. Deci-
sion aid tools to support women's decision making in pregnancy and
birth: a systematic review and meta-analysis. Soc Sci Med (1982).
2012;74(12):1968-1978.

Kennedy K, Adelson P, Fleet J, et al. Shared decision aids in preg-
nancy care: a scoping review. Midwifery. 2020;81:102589.

Vlemmix F, Warendorf JK, Rosman AN, et al. Decision aids to
improve informed decision-making in pregnancy care: a systematic
review. BJOG. 2013;120(3):257-266.

Poprzeczny AJ, Stocking K, Showell M, Duffy JMN. Patient decision
aids to facilitate shared decision making in obstetrics and gynecology:
a systematic review and meta-analysis. Obstet Gynecol. 2020;135(2):
444-451.

Say R, Robson S, Thomson R. Helping pregnant women make better
decisions: a systematic review of the benefits of patient decision aids
in obstetrics. BMJ Open. 2011;1(2):e000261.

Stacey D, Légaré F, Boland L, et al. 20th Anniversary Ottawa Decision
Support Framework: part 3 overview of systematic reviews and
updated framework. Med Decis Making. 2020;40(3):379-398.
O'Connor AM, Tugwell P, Wells GA, et al. A decision aid for women
considering hormone therapy after menopause: decision support
framework and evaluation. Patient Educ Couns. 1998;33:267-279.
Coulter A, Stilwell D, Kryworuchko J, Mullen PD, Ng CJ, van der
Weijden T. A systematic development process for patient decision
aids. BMC Med Inform Decis Mak. 2013;13(2):1-7.

Lewis KB, Wood B, Sepucha KR, Thomson RG, Stacey D. Quality of
reporting of patient decision aids in recent randomized controlled tri-
als: a descriptive synthesis and comparative analysis. Patient Educ
Couns. 2017;100(7):1387-1393.

Joseph-Williams N, Newcombe R, Politi M, et al. Toward minimum
standards for certifying patient decision aids: a modified Delphi con-
sensus process. Med Decis Making. 2014;34(6):699-710.

Diab ME, Johnston MV. Relationships between level of disability and
receipt of preventive health services. Arch Phys Med Rehabil. 2004;
85(5):749-757.

O'Connor A, Jacobsen MJ. Workbook on Developing and Evaluating
Patient Decision Aids. The Ottawa Hospital Research Institute; 2003.
Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.
Research electronic data capture (REDCap)—A metadata-driven
methodology and workflow process for providing translational
research informatics support. J Biomed Inform. 2009;42(2):377-381.
Bowen DJ, Kreuter M, Spring B, et al. How we design feasibility stud-
ies. Am J Prev Med. 2009;36(5):452-457.

O'Connor A, Cranney A. User Manual - Acceptability. 1996. Modified
2002. https://decisionaid.ohri.ca/docs/develop/user_manuals/um_
acceptability.pdf

O'Connor AM. Validation of a decisional conflict scale. Med Decis
Making. 1995;15(1):25-30.

Katapodi MC, Munro ML, Pierce PF, Williams RA. Psychometric test-
ing of the decisional conflict scale: genetic testing hereditary breast
and ovarian cancer. Nurs Res. 2011;60(6):368-377.

Song FW, West JE, Lundy L, Smith DN. Women, pregnancy, and
health information online: the making of informed patients and ideal
mothers. Gender Soc. 2012;26(5):773-798.

O'Connor A. User Manual - Stage of Decision Making. 2000. Modi-
fied 2003. https://decisionaid.ohri.ca/eval_stage.html

Prunty MC, Sharpe L, Butow P, Fulcher G. The motherhood choice: a
decision aid for women with multiple sclerosis. Patient Educ Couns.
2008;71(1):108-115.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

H HSR Health Services Research| 233
1L

Meade T, Dowswell E, Manolios N, Sharpe L. The motherhood
choices decision aid for women with rheumatoid arthritis increases
knowledge and reduces decisional conflict: a randomized controlled
trial. BMC Musculoskelet Disord. 2015;16:260.

McGrath A, Sharpe L, Lah S, Parratt K. Evaluation of a decision aid for
women with epilepsy who are considering pregnancy: a randomized
controlled trial. Med Decis Making. 2017;37(5):589-599.

Onken LS, Carroll KM, Shoham V, Cuthbert BN, Riddle M. Reenvi-
sioning clinical science: unifying the discipline to improve the public
health. Clin Psychol Sci. 2014;2(1):22-34.

Czajkowski SM, Powell LH, Adler N, et al. From ideas to efficacy: the
ORBIT model for developing behavioral treatments for chronic dis-
eases. Health Psychol. 2015;34(10):971-982.

Vaisson G, Provencher T, Dugas M, et al. User involvement in the
design and development of patient decision aids and other personal
health tools: a systematic review. Med Decis Making. 2021;41(3):
261-274.

Palmer M, Harley D. Models and measurement in disability: an inter-
national review. Health Policy Plan. 2012;27(5):357-364.
O'Connor-Terry C, Harris J. Pregnancy decision-making in women
with physical disabilities. Disabil Health J. 2022;15(1):101176.

Tucker Edmonds B. Shared decision-making and decision support:
their role in obstetrics and gynecology. Curr Opin Obstet Gynecol.
2014;26(6):523-530.

Megregian M, Emeis C, Nieuwenhuijze M. The impact of shared
decision-making in perinatal care: a scoping review. J Midwifery
Womens Health. 2020;65(6):777-788.

Horner-Johnson W, Klein KA, Campbell J, Guise JM. Experiences of
women with disabilities in accessing and receiving contraceptive care.
J Obstet Gynecol Neonatal Nurs. 2021;50(6):732-741.

Wu JP, Damschroder LJ, Fetters MD, et al. A web-based decision tool
to improve contraceptive counseling for women with chronic medical
conditions: protocol for a mixed methods implementation study. JMIR
Res Protoc. 2018;7(4).e107.

Horner-Johnson W, Dissanayake M, Wu JP, Caughey AB, Darney BG.
Pregnancy intendedness by maternal disability status and type in the
United States. Perspect Sex Reprod Health. 2020;52(1):31-38.
Syrowatka A, Kromker D, Meguerditchian AN, Tamblyn R. Features
of computer-based decision aids: systematic review, thematic synthe-
sis, and meta-analyses. J Med Internet Res. 2016;18(1):e20.
Lopez-Olivo MA, Suarez-Almazor ME. Digital patient education and
decision aids. Rheum Dis Clin North Am. 2019;45(2):245-256.

Hoffman AS, Volk RJ, Saarimaki A, et al. Delivering patient decision aids
on the Internet: definitions, theories, current evidence, and emerging
research areas. BMC Med Inform Decis Mak. 2013;13(2):1-12.
Peterson-Besse JJ, Knoll JE, Horner-Johnson W. Internet networks as
a source of social support for women with mobility disabilities during
pregnancy. Disabil Health J. 2019;12:722-726.

Herrmann A, Hall A, Zdenkowski N, Sanson-Fisher R. Heading in a
new direction? Recommendations for future research on patient deci-
sion aids. Patient Educ Couns. 2019;102(5):1029-1034.

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Kalpakjian CZ, Haapala HJ, Ernst SD,
et al. Development and pilot test of a pregnancy decision
making tool for women with physical disabilities. Health Serv
Res. 2023;58(1):223-233. d0i:10.1111/1475-6773.14103


https://decisionaid.ohri.ca/docs/develop/user_manuals/um_acceptability.pdf
https://decisionaid.ohri.ca/docs/develop/user_manuals/um_acceptability.pdf
https://decisionaid.ohri.ca/eval_stage.html
info:doi/10.1111/1475-6773.14103

	Development and pilot test of a pregnancy decision making tool for women with physical disabilities
	1  INTRODUCTION
	2  METHODS
	2.1  Development of the decision making tool content
	2.2  Description of the pregnancy decision making tool
	2.3  Sample and recruitment
	2.4  Pilot testing
	2.5  Analysis

	3  RESULTS
	3.1  Sample characteristics
	3.2  Feasibility outcomes
	3.2.1  Acceptability
	3.2.2  Implementation
	3.2.3  Demand

	3.3  Preliminary efficacy
	3.4  Suggestions for improvement

	4  DISCUSSION
	4.1  Strengths and limitations
	4.2  Future development and testing of the pregnancy decision making tool

	ACKNOWLEDGMENTS
	REFERENCES


