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Abstract

Background: Thereisincreasing interest in using patient-generated health data (PGHD) to improve patient-centered care during
pregnancy. However, little research has examined the perspectives of patients and providers asthey report, collect, and use PGHD
to inform obstetric care.

Objective: This study aims to explore the perspectives of patients and providers about the use of PGHD during pregnhancy,
including the benefits and challenges of reporting, collecting, and using these data, as well as considerations for expanding the
use of PGHD to improve obstetric care.

Methods: We conducted one-on-one interviews with 30 pregnant or postpartum patients and 14 health care providers from 2
obstetrics clinics associated with an academic medical center. Semistructured interview guides included questions for patients
about their experience and preferences for sharing PGHD and questions for providers about current processes for collecting
PGHD, opportunities to improve or expand the collection of PGHD, and challenges faced when collecting and using this
information. Interviews were conducted by phone or videoconference and were audio recorded, transcribed verbatim, and
deidentified. Interview transcripts were analyzed deductively and inductively to characterize and explore themes in the data.

Results: Patients and providers described how PGHD, including physiol ogic measurements and experience of symptoms, were
currently collected during and between in-person clinic visits for obstetric care. Both patients and providers reported positive
perceptions about the collection and use of PGHD during pregnancy. Reported benefits of collecting PGHD included the potential
to usedatato directly inform patient care (eg, identify issues and adjust medication) and to encourage ongoing patient invol vement
in their care (eg, increase patient attention to their health). Patients and providers had suggestions for expanding the collection
and use of PGHD during pregnancy, and providers also shared considerations about strategiesthat could be used to expand PGHD
collection and use. These strategies included considering the roles of both patients and providers in reporting and interpreting
PGHD. Providers also noted the need to consider the unintended consequences of using PGHD that should be anticipated and
addressed.
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Conclusions: Acknowledging the challenges, suggestions, and considerations voiced by patients and providers can inform the
development and implementation of strategies to effectively collect and use PGHD to support patient-centered care during

pregnancy.

(JMIR Form Res 2024;8:€52397) doi: 10.2196/52397
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Introduction

Patient-centered care can improve health outcomes by
addressing each patient’sindividual needs, increasing patients
ownership of their health decisions, and improving
patient-physician  relationships  [1-4]. In  obstetrics,
patient-centered care is recognized asimportant, yet providing
this care during pregnancy remains challenging [5-8] as
providers need to gather information from patients about their
health and well-being throughout their pregnancies. To facilitate
the gathering of person-centered information, thereisincreasing
interest in the role of patients in reporting health-related data
to their providers to inform patient-centered care.

Patient-generated health data (PGHD) is any health-related
information that is gathered from or recorded directly by patients
[9-11]. These data include self-reported symptoms, health
behaviors, and physiologic measurements. While PGHD is
frequently gathered during in-person appointments, opportunities
also exist to collect these data between visits. To date, the
collection of PGHD between in-person appointmentsto inform
patient care has largely focused on physiologic measurement
data, such as blood glucose levels and blood pressure [12-18].
The collection of these measurements is of particular interest
during pregnancy, as diabetes and hypertension present common
and serious risks to both mothers and their babies [19-27].
Although other aspects of patient-reported health status have
been identified as important to informing patient care during
pregnancy, such asquality of life, pain, and mental health status
[28], limited evidence exists about the collection of these data
between in-person appointments, or about the use of this
information to inform patient care.

Patient sharing of PGHD between in-person appointments has
been shown to improve patient-provider communication [29],
enhance patients' involvement in their clinical visits [30], and
increaseinsight into patients’ health between clinical visits[31].
While evidence is building to understand if and how the use of
PGHD can improve heath outcomes [32], it is largely
understudied in the context of pregnancy [33,34]. The use of
PGHD may be particularly beneficial toimprove obstetric care,
as pregnancy encompasses a period during which many
individuals experience frequent changes in their health status,
and there are potentially serious complications that can occur
that can impact maternal and infant health outcomes.

While there is growing interest in implementing strategies to
collect PGHD, there has been little exploration of the
experiences of patients and providers as they share and receive
these data [35]. When implementing strategies to collect and
use PGHD to inform patient care, technological considerations,
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such as integration of data into the electronic health record
[12-14], have been at the forefront of research efforts. Less
attention has been paid to the experiences of patients and
providersasthey collect and report PGHD, their perceptions of
theimpact of using PGHD, and the practical considerationsthat
are critical to the implementation of strategies to expand the
collection and use of these data. Exploring the perspectives of
both patients and providers is, therefore, critical to improving
our understanding of their needs and preferences, many of which
should be acknowledged and addressed in clinical guidelines,
reimbursement strategies, policy, and rules of engagement for
the collection and use of PGHD [35].

This study aimsto explore the perspectives of pregnant patients
about sharing PGHD and the perspectives of obstetric providers
about collecting and using PGHD for clinical decision-making
during pregnancy. We were interested in understanding the
benefits of using PGHD, as perceived by patientsand providers,
as well as the challenges that each group noted. Finaly, we
sought to gather patients’ and providers' suggestions for ways
to improve or expand the collection and use of PGHD during

pregnancy.
Methods

Study Design and Setting

Thisexploratory qualitative study was guided by aconstructivist
and interpretivist research paradigm [36]. Through one-on-one
interviews, we sought to explore the perspectives of our study
participants within the unigque contexts of their roles and
experiences. We recognize the reflexivity of our research team
in our data collection and theinterpretation of our study findings,
where research team members included bachelor-trained and
doctoral-trained health services researchers. The reporting of
our findingsisguided by the Standardsfor Reporting Qualitative
Research checklist [37].

We conducted one-on-oneinterviewswith patientsand providers
from 2 obstetrics and gynecology ambulatory care clinics at
The Ohio State University Wexner Medical Center, an academic
medical center (AMC), between September 2020 and January
2021. Patients who were 18 years or older, pregnant or up to
90 days postpartum, and spoke English were €eligible to
participate. Eligible providers included physicians and nurses
who worked in either or both clinics. Purposeful sampling was
used to recruit patients to the study by telephone call inviting
their participation, while providers were recruited by email.
Emails sent to providers included a Qualtrics survey link to
indicate their interest in participating and their preferencefor a
telephone or videoconference interview.
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Data Collection

Separate semistructured interview guides were used to support
data collection from patients and providers (Multimedia
Appendices 1 and 2). These interview guides were devel oped
by 3 members of the research team (ASM, SRM, and NF) who
are doctoral-trained health services researchers. Questions for
patients asked about their experiences and preferences for
sharing information with their providers, including self-reported
symptoms and physiologic measures. The patient interview
guide was tested with 2 individuals—1 pregnant and 1 post
partum—before finaizing the interview questions. Provider
interviews asked about current strategies for collecting
patient-generated information, opportunitiesto implement new
strategiesto collect thisinformation in the future, and potential
challenges faced when collecting this information.

Patient interviews were conducted by 2 female members of the
research team who were either doctora-trained or
bachelor-trained (SRM and Abigail Petrecca). Patients did not
know their interviewer prior to their interview. Patients were
contacted by telephone and were given the option to complete
theinterview at the time of the call or schedule their interview
at another time that was convenient for them.

Providerswho wereinterested in participating in the study from
the initial recruitment email provided a preferred time to
schedule either a phone or videoconference (ie, Zoom)
interview. Provider interviews were completed by 2 members
of the research team, 1 female and 1 male, who were both
doctoral trained (SRM and NF). Most providers did not know
their interviewer prior to their interview; however, some
providers had met their interviewer in a professional capacity
prior to their interview. All interviews were audio-recorded and
transcribed verbatim to permit rigorous qualitative analysis.

Data Analysis

We used thematic analysis to code the transcripts from all
interviews [38]. First, we created separate preliminary coding
dictionaries for the patient and provider interview transcripts
based on questions from the semistructured interview guides
(Multimedia Appendix 3). Three doctoral-trained or
bachel or-trained members of the research team (SRM, NF, and
Holly Heffer) then coded 2 patient transcripts and 2 provider
transcripts using these preliminary coding dictionaries. The
coders met to discussdiscrepanciesininitial coding and refined
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the coding dictionary. Two of theinitial coders (SRM and Holly
Heffer) individually coded the remaining transcripts using the
refined coding dictionary, meeting frequently to ensure
consistency between the coders. After this deductive coding,
the 2 coders met to discuss emergent subthemes they identified
during the coding process and inductively developed subcodes
that were added to the coding dictionary. One coder (Holly
Heffer) then applied these subcodes to all the transcripts. The
coding team reached thematic saturation based on consensus
among codersthat themesfully covered emergent topics across
transcripts [39]. ATLASLt software (ATLASLt Scientific
Software Development GmbH) was used to support the coding
and analysis process.

Ethical Consider ations

The Ohio State University’sinstitutional review board approved
this study (2020B0038). Participation was voluntary and all
participants provided verba informed consent. Interview
transcripts were deidentified to protect participant privacy and
confidentiality. Patients and nonphysician participants received
aUS $25 gift card in appreciation for their participation.

Results

Participant Characteristics

Interviews were conducted with 30 patients and 14 providers.
Patients had a mean age of 30 years and included 22 pregnant
individuals (mean gestational age: 28.6 weeks) and 8 postpartum
individuals (mean weeks postpartum: 6.3). Providers included
9 physicians and 5 nurses. Patient interviews lasted an average
of 16 minutes, while provider interviews lasted an average of
26 minutes.

Thematic Analysis

Overview

Three themes were identified across patient and provider
interviews: (1) current collection of PGHD during pregnhancy,
(2) suggestions for reporting PGHD during pregnancy, and (3)
theimpact of reporting PGHD during pregnancy. A fourth theme
wasidentified only from provider comments: (4) considerations
for expanding the collection of PGHD during pregnancy.
Themes and their respective subthemes are discussed below
and summarized in Table 1.
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Themes and subthemes

Description

Current collection of PGHD? during pregnancy, by health concern and measurement

Diabetes
Blood glucose .
Symptoms (eg, indications of ketoacidosis) .
Hypertension
Blood pressure .
Symptoms (eg, indications of pre-eclampsia) .
Mental health
Perceptions of mood, anxiety, and depression .

Fetal movement

Kick counts .

Other symptoms of pregnancy complications

Nausea, bleeding, cramping, discharge, vaginal pres- «
sure, dizziness, fainting, itching, and pain

Suggestions for reporting PGHD during pregnancy

Use patient portal for PGHD collection .
Use reminders to collect PGHD .
Collect information about symptoms .

Expand collection of PGHD to health concerns that are .
currently only assessed in person

4-8 daily blood glucose values reported weekly through email

Only reported at in-person appointments

Out-of-range values reported by phone

Only reported at in-person appointments

Only reported at in-person appointments

Decreases in movement reported by phone

Worsening symptoms reported by phone or patient portal messaging

Reporting PGHD in the patient portal could allow datato be stored in away
that is accessible to both patients and all members of the health care team.

Reminders to take and record measurements could increase adherence with
PGHD reporting.

Collecting symptoms, in addition to physiol ogic measurements, could facilitate
the identification of concerns or complications.

Collection between in-person appointments could improve clinical awvareness
of information related to fetal movement and mental health concerns.

Impact of reporting PGHD during pregnancy between in-person appointments

Informs patient care .

Encourages patient involvement in their care .

Collecting PGHD facilitates the identification of concerns and the adjustment
of patient care.

Reporting PGHD increases attention to and awareness of health.

Considerationsfor expanding the collection of PGHD during pregnancy between in-per son appointments

Considerations for the patient role .
Considerations for the provider role .
Considerations for unintended consequences .

Target and tailor PGHD collection for each patient’s clinical needs.
Provide patient guidance for reporting information that may be difficult to
quantify (eg, nausea, severity of bleeding).

Present datain away that conveys necessary information and trends over time
(eg, dert to abnormal values that suggest clinical concern).

Assignrolesand responsibilities for who isreviewing and responding to PGHD
asitiscollected.

Have mechanismsin place to identify and escalate emergencies.
Recognize potential increase in nonemergent concerns and subsequent clinical
burden and cost.

3PGHD: patient-generated health data.
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Current Collection of PGHD During Pregnancy

Patients and providers described the current collection, reporting,
and use of PGHD during pregnancy. Patients and providers
reported that the majority of PGHD were collected or reported
during in-person appointments. It was noted to be less common
for patients to report PGHD or for providers to collect PGHD
between their appointments.

Providers described collecting PGHD related to symptoms, as
well as self-reported physiol ogic measurementsincluding blood
pressure and blood glucose values, and noted using these data
to direct patient care. Although information about symptoms
was predominantly collected in person, providers reported
informing patients to call the AMC if they experienced any
concerning or worsening symptoms between visits. For example,
1 provider described:

| tell patientsto keep alog [ of fetal kicks] if they feel
like, you know, to get a basis for what their babies
do, because some babies are more active and some
are less active. So, typically we're not like reviewing
thoselogs. | just tell themto keep that information so
if they noticed that it's less frequent, they can, you
know, let us know. [provider 3]

Providers commented that they asked some patientsto regularly
measure their blood pressure at home between appointments
and contact their provider if their blood pressure exceeded a
certain limit. Providers also reported that they asked patients
with diabetes to track their blood sugar levels at home (taking
between 4 and 8 daily measurements) and share those values
with them each week. Patients most frequently reported sharing
blood sugar values with a clinic nurse via email.

Suggestions for Reporting PGHD During Pregnancy

Patients and providers described several opportunities to
improve or expand the collection of PGHD between in-person
appointments.

Use Patient Portal for PGHD Collection

For physiol ogic measurementsthat were already being reported
between appointments to monitor hypertension and diabetes
(ie, self-reported blood pressure and blood glucose
measurements), patients suggested that it might be better to
report this information in the AMC's patient portal, where the
data could be stored and available for the whole care team to
view. One patient suggested:

| think I'd rather haveit in the patient portal because
then it's like recorded. It's logged, everyone has
accesstoit. So, it's not just one person has an email,
you know, the whol e staff team could have availability
of it and then you have it. [patient 13]

Use Remindersto Collect PGHD

Patients and providers also commented that reminders might
improve adherence to taking and reporting these measurements.
As 1 provider suggested:

We probably could be better about being sure that
patients are potentially even sent reminders about
like how often they should be checking their blood
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pressures ...whether it be morning and night or just
one time during the day. You know, it's sending a
reminder to themto belike, “ Hey, can you enter your
blood pressure for the day?” [provider 9]

Collect Information About Symptoms

For patientswith diabetes or hypertension, providers suggested
collecting additional information about symptoms between
in-person  appointments; for example, asking about
complications among patients with diabetes, as 1 provider
suggested: “With the diabetic patients, | think it would be hel pful
to know, are you having anything that could be signs and
symptoms of ketoacidosis’ (provider 5). Ancther provider
suggested asking about symptoms of pre-eclampsia: “I think
certainly if we have a patient who has preeclampsia, asking
them for symptoms like headache, change in vision, thingslike
that would be important” (provider 8).

Expand Collection of PGHD to Health Concerns That Are
Currently Only Assessed in Person

Patients and providers also proposed that it could be useful to
collect PGHD between appointments rel ated to health concerns
that were currently only assessed in person, including changes
in fetal movement and evaluating mental health status. One
provider described the opportunitiesto collect information about
fetal movement:

With like you mentioned earlier, fetal movement,
there’sno formalized way that we do that except, you
know, talk to people in office visits. But if you want
to collect data, that would be a good thing to do if
patients could just weekly send them something
saying, yesfetal movement has been the same, or fetal
movement has been less, or thingslikethat. [provider
9]
With regard to evaluating mental health status, 1 patient
recommended:

Maybe the postpartum depression, stuff like that,
maybe have them look more into that. Because the
only time I've done the questionnaire for that was
when | took my twinsto the pediatrician. [patient 11]

A provider echoed this suggestion:

| think if there could be some sort of system where it
tracks people's mood and then if it was really bad,
you know some certain threshold, that it sent a
notification to the provider. | think that would be
good, especially for postpartum depression. [provider
2]
I mpact of Reporting PGHD During Pregnancy Between
I n-Person Appointments
Patients and providers also noted the positive impacts of
reporting PGHD during pregnancy, including that sharing PGHD

helped to inform patient care and hel ped to encourage patients’
involvement in their care.

Informs Patient Care

First, providers commented that reporting PGHD allowed them
toidentify issuesand adjust patient care between clinical visits.

JMIR Form Res 2024 | vol. 8| €52397 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

For example, collecting blood sugar values allowed providers
to adjust diabetes medication, as 1 patient with pregestational
diabetes described, “It [reporting blood sugar values] helped,
it definitely helped regulate. It helped them to figure out how
to adjust my [insulin] pump to regulate my diabetesin general”
(patient 23). One provider described how having information
between in-person visits hel ped them make health care decisions
for their patients:

| think that they empower you to feel like you're
making the right decision and care for the patient. |
mean, | know when | have, when | have the
information documented and | have it to work off of,
| think two ways in which | think it's helpful: one, it
gives me the comfort level as the provider that I'm
making an informed decision about their care. | think,
in particular, about the diabetic patients and the
hypertensive patients, it's good to have that
information so that you know that you can make
changes to their care that feel appropriate and safe.
[provider 3]

Providers also noted that knowing PGHD between in-person
appointments could help them adjust patient care in a timely
manner:

The blood pressure, blood sugars, you know, in
between visits, if we knew that we were having issues,
you know, we would be able to assist them quicker
than you know, waiting until the next appointment.
Or even with postpartum depression, or, you know,
fetal movement counts. You know, those things we
would be able to address quicker if we did it in
between visits. If we were ableto track it in between
visits. [provider 15]

Encour ages Patient Involvement in Their Care

Patientsand providersalso reflected that reporting PGHD could
encourage patients’ involvement in their care. One patient
explained their increased attention to their health when asked
to report information between in-person appointments:

| just feel like you're more aware of things and pay
more attention to things if you are like sending that
infor mation in between appointments...sometimes you
wait till you almost have your appointment and then
you start paying attention to things. Where if you're
doing it like every week or throughout, then you're
just more aware, and you're basically paying more
attention to what's going on. [patient 28]

Another patient described their increased sense of control in
their health care with regard to reporting their blood glucose
levels: “With what | have done with the insulin and some
concerns with the gestational diabetes at the beginning, it does
make me feel more in control, and it does make me fed like |
have more say in my care” (patient 29). A provider's comment
echoed this perspective: “1 do think it will give patients more
ownership of their care” (provider 5).

Providers also expressed that collecting PGHD could help them
understand patients better and potentially strengthen the
patient-provider relationship, which might similarly encourage
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patients' involvement in their care: “1 think it would just allow
for amorelike solid or strengthened patient-doctor relationship
that you know, hopefully the patient would feel that I'm more
involved and checking in on her, and kind of aware of what's
going on in between visits’ (provider 4).

Considerations for Expanding the Collection of PGHD
During Pregnancy Between | n-Person Appointments

Finally, providers mentioned several considerations when
discussing opportunities to expand the collection of PGHD to
support obstetric care. These fell into the following categories:
considerations for the patient role, considerations for the
provider role, and considerations for unintended consequences.

Considerations for the Patient Role

With respect to patients' roles in reporting PGHD, providers
noted the importance of targeting and tailoring instruments (eg,
guestionnaires) to collect this information. Providers stressed
that PGHD collection from each patient should be personalized
to that patient’s individual clinical needs. As 1 provider
described:

Linking certain diagnosesto it and certain conditions
to it, it makes them much more targeted and tailored
approaches rather than just kind of a “here's
everything you could possibly answer” And that
would be completely overwhelming to people and
completely turn them off. [provider 9]

Providers also commented about the need for guidance when
asking patients to report information that may be hard to
quantify, including the perceived severity of symptomsthat are
subjective. One provider described this challengein the context
of nausea:

| think nausea ishard because | think so many women
also experience nausea. And we try to manage those
women as an outpatient as best aswe can. And | think
sometimes it's patient perspective that helps. You
know, you can have someone who's really nauseous
and vomits all the time and they're able to manage
that at home with medications. ...And then you have
other women who vomit but they feel liketheir amount
of nausea is something they need to be seen for. Their
amount of nausea and their amount of vomiting
objectively may be less than someone else who's
controlling symptoms at home. So, | think that would
be alittletricky. [provider 2]

In another example, a provider explained this consideration in
the context of bleeding:

You know, bleeding isallittle bit harder because that's
a little bit, so subjective. But it can be, | think there's
ways to potentially quantify that to people's
satisfaction, such that they would feel okay with it.
Like in the sense of you know, if you have spotting on
your tissue, okay, you know, did you seeit again? Or
like, check again with like another wipe or in like
another like two hours, if it's still there come in. Or
if it'sfully filling the tissue paper or even like a panty
liner come in, those types of things. [provider 9]
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Considerationsfor the Provider Role

With regard to the provider’srolein reviewing and responding
to PGHD, providers stressed the importance of how the data
would need to be presented to them. Providers reflected that,
depending on the type of PGHD, they may not need to review
every value or data point, but rather the data should be presented
in away to aert them to abnormal values that would be cause
for concern. One provider gave the example:

I mean some things we need to know, like blood
sugars. We have to know every single blood sugar.
But you know, perhaps something like a fetal
movement count, we don't really need to know about
that until it's abnormal. [provider 12]

Providers a so commented on the importance of presenting the
datain away that could help them understand trends over time
(eg, tables or charts), rather than going through data presented
as text alone: “If we have a formalized portal, that would be
great, that would come up with a you know, a graph or atable
rather than have to wade through a bunch of texts’ (provider
5).

Additionally, providers identified the importance of assigning
roles and responsibilities among the care team to ensure that
PGHD was collected appropriately, promptly reviewed, and
acted upon by the care team. One provider explained these
considerations:

I’d say there's the systemic issue of you know, who is
responsiblefor making surethat informationisread?
When is it supposed to be read? And what ways are
we supposed to respond to it? Who's supposed to be
responding to it? How frequently are they supposed
to be checking? [provider 13]

Considering roles and responsibilities was critical due to the
additional workload these processes presented to the health care
team, as 1 provider commented:

During pregnancy, my concernwith collecting all the
information would be about who is assessing it. So,
if we are sending out text messages once a week or
every day, making sure that there's a nurse who's
going to be really thoughtful about looking at it so
that the concerns, symptoms, complaints are not
automatically pushed to the physician to review and
look at. | think there's already a lot of work being
done and physician burnout, and so my concernwould
be that with all this extra data, is that overwhelming
the physician’s already limited time and brain
capacity during the day to kind of review all that
information? [provider 8]

Considerationsfor Unintended Consequences

Finally, providers described considerations regarding the
potential unintended consequences of collecting PGHD. First,
providers noted the need to identify and react to emergencies
as indicated by patients responses. One provider gave an
example in the context of a patient reporting changes in fetal
movement:
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If therewas a way for the systemto automatically tell
the patient if she said, “ I'mnot feeling the baby move,
| have decreased fetal movement,” then there should
be no delay. It should be like an automatic response
to come to the hospital and get evaluated. That isthe
only thing. | feel like there's some liability there if a
rare event or something would happen. [provider 4]

Another provider described how processes might be designed
to help identify emergencies in the context of identifying
pre-eclampsia:

We have the potential for automation to kind of play
afactor inthe sensethat you know;, if you have certain
triggering blood pressure threshol ds that would, you
know, rapidly bring that to the attention of somebody,
or more specifically guide a patient through, okay
you have this blood pressure, is this a second blood
pressure you've already checked because it was
elevated before? If not, you know, re-check it in 15
minutes after you've sat down, relaxed, all that thing.
Or if this blood pressure is still severely elevated
above this level after 15 minutes, you know, please,
you know, report to the like emergency room or, you
know;, call this number specifically so we can get you
in touch with the provider and guide you through the
care process. [provider 9]

In addition to identifying and reacting to emergencies, providers
also expressed consideration that the collection of PGHD may
increase the number of nonemergent concerns being reported
during pregnancy. One provider explained their consideration:

I think my biggest concern would just be with, with
extra data comes up with extra medical intervention.
That would be my biggest concern. | think them
reporting it would be fine. But would we be more apt
to bring peopleinto the hospital then, to assessthese
symptoms? More testing? When ultimately maybe
they were, you know, most of themwerefine. [provider
8]
Some providers questioned whether reporting PGHD would
result in patients reporting agreater number of concerns, which
could also potentially increase medical costs and cause extra
work for clinic staff:

I'd be a little bit worried that we would get a lot of
responses that we would be following up on that
wouldn't necessarily amount to anything. And that
would be a lot of extra work for the staff in bringing
those patients in and tracking those outcomes on so
many patients that we have. [provider 2]

Discussion

Principal Results

Our qualitative analysis provides insight into patients and
providers' perspectives on the value and challenges of collecting
and using PGHD to inform obstetric patient care. Whilethe use
of PGHD during pregnancy has most commonly been reported
for objective physiol ogic measurements (eg, blood glucose and
blood pressure) [40,41], our patient and provider participants

JMIR Form Res 2024 | vol. 8| €52397 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

also expressed interest in the collection of subjective
measurements including anxiety, depression, and symptoms
indicative of pregnancy complications. Recognizing the interest
in PGHD beyond physiologic measurements is important, as
studies have demonstrated that the collection of a range of
different types of PGHD can improve understanding of the
unique context of each patient’'s pregnancy. For example,
pregnant women with heart disease identified general
well-being, mental health, fatigue, and quality of life as
important topics for which PGHD, in addition to clinical
outcomes specific to cardiac function, may be critical
information to share with their providers [42]. Similarly, in a
study of pregnant women with gestational diabetes, the
collection of PGHD including patient perspectives of anxiety,
self-knowledge about diabetes, and social support has been
proposed to provide amore comprehensive picture of the patient
that helps explain why some patients experience challenges
with blood glucose management [43]. Increasing holistic
awareness of the patient through the collection of PGHD may
also help providers target interventions (eg, education) as a
means to improve maternal health outcomes [44].

The growing emphasis on patient-centered care during
pregnancy has brought to light the potential of PGHD as an
important factor that can enhance the delivery of value-based
care [23,28,45-47]. Evidence is growing surrounding the use
and effectiveness of strategies for using PGHD to inform
obstetric care. For example, uploading self-reported measures
of blood glucose to a patient portal has been associated with
improvements in glycemic control in a sample of pregnant and
nonpregnant patients[13], and continuous monitoring of blood
glucose has been associated with improved neonatal outcomes
[46,48]. Evidence will continue to grow from several ongoing
clinical trials on this topic, with the greatest focus of these
studies on patient-generated physi ol ogic measurements [49,50].

Despite interest in expanding the use of PGHD during
pregnancy, little work has investigated the perspectives of
stakeholders in the use of PGHD, including those of pregnant
individuals providing this information and the providers
receiving and using thisinformation to improve obstetric care.
While patients and providersin our study commented about the
clinical benefits of using PGHD, for which there is a mixture
of evidencein theliterature[15,51,52], they also suggested the
additional benefit of improving patients' involvement in their
care through the collection of PGHD. In nonpregnant
populations, the collection of PGHD has been recognized to
create an opportunity for self-reflection among patientsthat can
encourage patient-provider communication, which, in turn,
increases provider awareness of patient concerns[53]. Similarly,
others have suggested additiona benefits of using PGHD beyond
their impact on health outcomes, such as improved patient
satisfaction with care as a result of improved patient-provider
communication [29,45,54].

In imagining the expanded use of PGHD to inform obstetric
care, providersin our study explained several considerationsin
the practical implementation of strategiesto collect and usethis
infformation. These considerations included questions
surrounding the patient’srolein reporting PGHD, the provider’s
rolein using PGHD, and the potential unintended consequences
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of collecting PGHD. These considerations bring to light how
challenging it can beto introduce PGHD into clinical practice.
Furthermore, it will beimportant to eval uate these considerations
within the unique context of the multiple waysin which PGHD
can be collected, synthesized, and displayed. Examples of
methodsin operation or development for these purposesinclude
the use of electronic health records and patient portals [12],
automated SM S text messages[55-57], mobile health apps[29],
wearabledevices[58,59], and remote patient monitoring systems
[60,61].

Whileinterest in expanding the use of PGHD during pregnancy
was expressed by providersin our study, thereislittle guidance
on the collection of PGHD and a paucity of research on using
PGHD in this patient population [33,34]. Furthermore, the
infrastructureto measure and synthesize PGHD is not extensive
in the United States [45]. For example, challenges noted in the
literature include how PGHD can be collected, how to best
interpret PGHD, and how meaningful thresholds of PGHD are
indicative of an action required by the patient or provider
[62-64]. Notably, many of the approaches to address these
challenges will be specific to providers, their hedth care
systems, and the patient populations they serve.

One mechanism to increase our collective knowledge
surrounding the collection and use of PGHD in pregnancy is
through the existing call to action for randomized controlled
trialsin maternal health to standardize the selection, collection,
and reporting of outcomes based on PGHD that reflect the
perspectives of study participants[65]. Such an endeavor could
facilitate the trandlation of research into clinical practice for
PGHD collection and usewhileincreasing contextual knowledge
about patient health and health care experiences that can be used
to improve the patient-centeredness of obstetric care. Future
research should focus on the evaluation of methods for using
PGHD in obstetric care to begin to build evidence and inform
implementation strategies for this practice.

Limitations

One limitation of our study is that the participant population
was drawn from a single AMC. Our findings, therefore,
represent perspectives specific to the patient and provider
populations at our clinical sites. In addition, while our study
population included both patients and providers, our analytical
approach was not designed to identify convergence or
divergence of perspectives across groups. Future research that
explicitly assesses similaritiesand differencesin the perspectives
of patients and providers on these topicsisimportant to inform
interventions for PGHD collection and reporting that meet the
needs and preferences of both stakeholder groups. We conducted
this study during the COVID-19 pandemic, a period during
which pregnant individuals may have experienced changes in
their clinical care due to the many impacts of the pandemic.
Due to restrictions on in-person research at this time, study
participants were recruited by phone or email, which may have
influenced their willingness to participate. The remote nature
of theinterviews, conducted by phone or videoconference, may
have also impacted the sharing of information, as compared
with an in-person interview. Furthermore, changes in care
experienced dueto social distancing and other restrictions may
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have increased interest in remote communications, including
those that involved the collection of PGHD. Finally, we did not
systematically collect participant clinical characteristics, such
as pregnancy complications, that could impact participants
perspectives about PGHD. Including the collection of these data
in future studies may beimportant to understand the perspectives
of individuals based on their specific clinical needs.

Acknowledgments

MacEwan et al

Conclusions

Our qualitative analysis presents patient and provider
perspectives on the collection of PGHD and its use during
pregnhancy. Participant responses collectively supported the use
of PGHD to improve obstetric care. While several opportunities
to expand the use of PGHD during pregnancy were mentioned,
many considerations for implementing strategiesto use PGHD
were also noted, shedding light on the challenging nature of
collecting and using thisinformation in clinical practice.

The authors thank Johanna S DeStefano, PhD, Professor Emerita, The Ohio State University, for the generous donation that
supported thiswork. The authors acknowledge Holly Heffer, Abigail Petrecca, Lindsey Sova, and Matthew Rohl for their assistance
with this research and express their gratitude to the patients and providers who participated in this study.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Patient semistructured interview guide.
[DOCX File, 27 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Provider semistructured interview guide.
[DOCX File, 29 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Patient and provider coding dictionaries.

[XLSX File (Microsoft Excel File), 27 KB-Multimedia Appendix 3]

References

1. Epstein RM, Street RL. The values and value of patient-centered care. Ann Fam Med. 2011;9(2):100-103. [EREE Full text]

[doi: 10.1370/afm.1239] [Medline: 21403134]

2. NEWM Catalyst. What is patient-centered care? NEJM Catal. 2017;3(1). [FREE Full text] [doi: 10.1056/CAT.17.0559]
3. Mead N, Bower P. Patient-centredness: a conceptual framework and review of the empirical literature. Soc Sci Med.
2000;51(7):1087-1110. [doi: 10.1016/50277-9536(00)00098-8] [Medline: 11005395]

4.  Ingtitute of Medicine (US) Committee on Quality of Health Care in America. Crossing the Quality Chasm: A New Health
System for the 21st Century. Washington (DC). National Academies Press (US); 2001.

5. Lim SA, Khorrami A, Wassersug RJ. Twenty years on—has patient-centered care been equally well integrated among
medical specialties? Postgrad Med. 2022;134(1):20-25. [doi: 10.1080/00325481.2021.2009237] [Medline: 34808065]

6. delabrusse C, Ramelet AS, Humphrey T, Maclennan SJ. Patient-centered care in maternity services. acritical appraisa
and synthesis of the literature. Womens Health | ssues. 2016;26(1):100-109. [doi: 10.1016/j.whi.2015.09.003] [Medline:

26549243

7. DongK, Jameel B, Gagliardi AR. How is patient-centred care conceptualized in obstetrical health? comparison of themes
from concept analysesin obstetrical health- and patient-centred care. Health Expect. 2022;25(3):823-839. [FREE Full text]

[doi: 10.1111/hex.13434] [Medline: 35026046

8.  Attanasio LB, Ranchoff BL, Paterno M T, Kjerulff KH. Person-centered maternity care and health outcomes at 1 and 6
months postpartum. JWomens Health (Larchmt). 2022;31(10):1411-1421. [FREE Full text] [doi: 10.1089/jwh.2021.0643]

[Medline: 36067084]

9.  Deering MJ. Issue brief: patient-generated health data and health I T. The Office of the National Coordinator for Health

Information Technology. 2013. URL: https.//www.healthit.gov/sites/default/files/pghd_brief_final122013.pdf [accessed

2023-03-10]

10.

https://formative.jmir.org/2024/1/e52397

U.S. Department of Health and Human Services FDA Center for Drug Evaluation and Research, U.S. Department of Health
and Human Services FDA Center for Biologics Evaluation and Research, U.S. Department of Health and Human Services
FDA Center for Devicesand Radiological Health. Guidance for industry: patient-reported outcome measures: usein medical

JMIR Form Res 2024 | vol. 8| €52397 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v8i1e52397_app1.docx&filename=c507add35b819f5ee819a6e7f162f7ee.docx
https://jmir.org/api/download?alt_name=formative_v8i1e52397_app1.docx&filename=c507add35b819f5ee819a6e7f162f7ee.docx
https://jmir.org/api/download?alt_name=formative_v8i1e52397_app2.docx&filename=cbed279a01bb953efa604168b7d5bf36.docx
https://jmir.org/api/download?alt_name=formative_v8i1e52397_app2.docx&filename=cbed279a01bb953efa604168b7d5bf36.docx
https://jmir.org/api/download?alt_name=formative_v8i1e52397_app3.xlsx&filename=993490d6e26c720686583dfca5d38fb1.xlsx
https://jmir.org/api/download?alt_name=formative_v8i1e52397_app3.xlsx&filename=993490d6e26c720686583dfca5d38fb1.xlsx
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=21403134
http://dx.doi.org/10.1370/afm.1239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21403134&dopt=Abstract
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0559
http://dx.doi.org/10.1056/CAT.17.0559
http://dx.doi.org/10.1016/s0277-9536(00)00098-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11005395&dopt=Abstract
http://dx.doi.org/10.1080/00325481.2021.2009237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34808065&dopt=Abstract
http://dx.doi.org/10.1016/j.whi.2015.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26549243&dopt=Abstract
https://europepmc.org/abstract/MED/35026046
http://dx.doi.org/10.1111/hex.13434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35026046&dopt=Abstract
https://europepmc.org/abstract/MED/36067084
http://dx.doi.org/10.1089/jwh.2021.0643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36067084&dopt=Abstract
https://www.healthit.gov/sites/default/files/pghd_brief_final122013.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH MacEwan et al

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

product development to support labeling claims: draft guidance. Health Qual Life Outcomes. 2006;4:79. [EREE Full text]
[doi: 10.1186/1477-7525-4-79] [Medline: 17034633]

JmHSL, Hoogland Al, Brownstein NC, Barata A, Dicker AP, Knoop H, et al. Innovationsin research and clinical care
using patient-generated health data. CA Cancer J Clin. 2020;70(3):182-199. [FREE Full text] [doi: 10.3322/caac.21608]
[Medline: 32311776]

Tiase VL, Hull W, McFarland MM, Sward KA, Del Fiol G, Staes C, et a. Patient-generated health data and electronic
health record integration: a scoping review. JAMIA Open. 2020;3(4):619-627. [FREE Full text] [doi:
10.1093/jamiaopen/00aa052] [Medline: 33758798]

Ancker JS, Mauer E, Kalish RB, Vest JR, Gossey JT. Early adopters of patient-generated health data upload in an electronic
patient portal. Appl Clin Inform. 2019;10(2):254-260. [FREE Full text] [doi: 10.1055/s-0039-1683987] [Medline: 30970383]
Rodriguez S, Hwang K, Wang J. Connecting home-based self-monitoring of blood pressure data into electronic health
recordsfor hypertension care: aqualitativeinquiry with primary care providers. IMIR Form Res. 2019;3(2):€10388. [FREE
Full text] [doi: 10.2196/10388] [Medline: 31124468]

Demiris G, Iribarren SJ, Sward K, Lee S, Yang R. Patient generated health datausein clinical practice: a systematic review.
Nurs Outlook. 2019;67(4):311-330. [EREE Full text] [doi: 10.1016/j.outlook.2019.04.005] [Medline: 31277895]
Alaboud K, Shahreen M, Islam H, Paul T, RanaMKZ, Morrison A, et a. Clinicians perspectivesin using patient-generated
health datato improveischemic heart disease management. AMIA Jt Summits Trandl Sci Proc. 2022;2022:112-119. [FREE
Full text] [Medline: 35854732]

Turner K, Jo A, Wel G, Tabriz AA, Clary A, Jim HSL. Sharing patient-generated data with healthcare providers: findings
froma2019 national survey. JAm Med Inform Assoc. 2021;28(2):371-376. [FREE Full text] [doi: 10.1093/jamia/ocaa?72]
[Medline: 33180896]

Meador M, Hannan J, Roy D, Whelihan K, Sasu N, Hodge H, et al. Accelerating use of Self-Measured Blood Pressure
monitoring (SMBP) through clinical-community care models. JCommunity Health. 2021;46(1):127-138. [FREE Full text]
[doi: 10.1007/s10900-020-00858-0] [Medline: 32564288]

Dickinson F, McCauley M, Smith H, van den Broek N. Patient reported outcome measures for use in pregnancy and
childbirth: a systematic review. BMC Pregnancy Childbirth. 2019;19(1):155. [FREE Full text] [doi:
10.1186/s12884-019-2318-3] [Medline: 31060519]

Chen A, Vayrynen K, Schmidt A, Leskeld RL, Torkki P, Heinonen S, et al. The impact of implementing patient-reported
measures in routine maternity care: a systematic review. Acta Obstet Gynecol Scand. 2022;101(11):1184-1196. [FREE
Full text] [doi: 10.1111/a0gs.14446] [Medline: 36065150]

Jackson J, Leziak K, Niznik CM, Yee LM. Health care providers' utilization of and perspectives on mobile health technology
for diabetes and pregnancy support. Diabetes Spectr. 2021;34(3):257-267. [FREE Full text] [doi: 10.2337/ds20-0040]
[Medline: 34511852]

Leziak K, Birch E, Jackson J, Strohbach A, Niznik C, Yee LM. Identifying mobile health technology experiences and
preferences of low-income pregnant women with diabetes. J Diabetes Sci Technol. 2021;15(5):1018-1026. [FREE Full
text] [doi: 10.1177/1932296821993175] [Medline: 33605158]

Marquez-Pardo R, Torres-Barea |, Cérdoba-Dofia JA, Cruzado-Begines C, Garcia-Garcia-Doncel L, Aguilar-Diosdado M,
et al. Continuous glucose monitoring and glycemic patternsin pregnant women with gestational diabetes mellitus. Diabetes
Technol Ther. 2020;22(4):271-277. [doi: 10.1089/dia.2019.0319] [Medline: 31638416]

Steinberg JR, Yeh C, Jackson J, Saber R, Niznik CM, Leziak K, et al. Optimizing engagement in an mHealth intervention
for diabetes support during pregnancy: the role of baseline patient health and behavioral characteristics. J Diabetes Sci
Technol. 2022;16(6):1466-1472. [FREE Full text] [doi: 10.1177/19322968211035441] [Medline: 34423677)

Sushko K, MenezesHT, Wang QR, Nerenberg K, Fitzpatrick-Lewis D, Sherifali D. Patient-reported benefitsand limitations
of mobile health technologies for diabetes in pregnancy: a scoping review. Can J Diabetes. 2023;47(1):102-113. [doi:
10.1016/j.jcjd.2022.08.001] [Medline: 36182614]

Yee LM, Leziak K, Jackson J, Strohbach A, Saber R, Niznik CM, et a. Patient and provider perspectives on anovel mobile
health intervention for low-income pregnant women with gestational or type 2 diabetes mellitus. J Diabetes Sci Technol.
2021;15(5):1121-1133. [FREE Full text] [doi: 10.1177/1932296820937347] [Medline: 32627582]

Edwards KJ, Madlin K, Andrade J, Jones RB, Shawe J. Mobile health as a primary mode of intervention for women at risk
of or diagnosed with gestational diabetes mellitus: a scoping review. JBI Evid Synth. 2022;20(9):2195-2243. [doi:
10.11124/IBIES-21-00294] [Medline: 35152244]

Nijagal MA, Wissig S, Stowell C, Olson E, Amer-Wahlin |, Bonsel G, et a. Standardized outcome measures for pregnancy
and childbirth, an ICHOM proposa. BMC Health Serv Res. 2018;18(1):953. [EREE Full text] [doi:
10.1186/s12913-018-3732-3] [Medline: 30537958]

Lavalee DC, Lee JR, Austin E, Bloch R, Lawrence SO, McCall D, et al. mHealth and patient generated health data:
stakeholder perspectives on opportunities and barriers for transforming healthcare. Mhealth. 2020;6:8. [FREE Full text]
[doi: 10.21037/mhealth.2019.09.17] [Medline: 32190619]

https:/formative.jmir.org/2024/1/€52397 JMIR Form Res 2024 | vol. 8| €52397 | p. 10

(page number not for citation purposes)


https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-4-79
http://dx.doi.org/10.1186/1477-7525-4-79
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17034633&dopt=Abstract
https://europepmc.org/abstract/MED/32311776
http://dx.doi.org/10.3322/caac.21608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32311776&dopt=Abstract
https://europepmc.org/abstract/MED/33758798
http://dx.doi.org/10.1093/jamiaopen/ooaa052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33758798&dopt=Abstract
https://europepmc.org/abstract/MED/30970383
http://dx.doi.org/10.1055/s-0039-1683987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30970383&dopt=Abstract
https://formative.jmir.org/2019/2/e10388/
https://formative.jmir.org/2019/2/e10388/
http://dx.doi.org/10.2196/10388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31124468&dopt=Abstract
https://europepmc.org/abstract/MED/31277895
http://dx.doi.org/10.1016/j.outlook.2019.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31277895&dopt=Abstract
https://europepmc.org/abstract/MED/35854732
https://europepmc.org/abstract/MED/35854732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35854732&dopt=Abstract
https://europepmc.org/abstract/MED/33180896
http://dx.doi.org/10.1093/jamia/ocaa272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33180896&dopt=Abstract
https://europepmc.org/abstract/MED/32564288
http://dx.doi.org/10.1007/s10900-020-00858-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32564288&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2318-3
http://dx.doi.org/10.1186/s12884-019-2318-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31060519&dopt=Abstract
https://europepmc.org/abstract/MED/36065150
https://europepmc.org/abstract/MED/36065150
http://dx.doi.org/10.1111/aogs.14446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36065150&dopt=Abstract
https://europepmc.org/abstract/MED/34511852
http://dx.doi.org/10.2337/ds20-0040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34511852&dopt=Abstract
https://europepmc.org/abstract/MED/33605158
https://europepmc.org/abstract/MED/33605158
http://dx.doi.org/10.1177/1932296821993175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33605158&dopt=Abstract
http://dx.doi.org/10.1089/dia.2019.0319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31638416&dopt=Abstract
https://europepmc.org/abstract/MED/34423677
http://dx.doi.org/10.1177/19322968211035441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34423677&dopt=Abstract
http://dx.doi.org/10.1016/j.jcjd.2022.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36182614&dopt=Abstract
https://europepmc.org/abstract/MED/32627582
http://dx.doi.org/10.1177/1932296820937347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32627582&dopt=Abstract
http://dx.doi.org/10.11124/JBIES-21-00294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35152244&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-018-3732-3
http://dx.doi.org/10.1186/s12913-018-3732-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30537958&dopt=Abstract
https://europepmc.org/abstract/MED/32190619
http://dx.doi.org/10.21037/mhealth.2019.09.17
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32190619&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH MacEwan et al

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

Morton K, Dennison L, May C, Murray E, Little B McManus RJ, et a. Using digital interventions for self-management
of chronic physical health conditions: a meta-ethnography review of published studies. Patient Educ Couns.
2017;100(4):616-635. [FREE Full text] [doi: 10.1016/j.pec.2016.10.019] [Medline: 28029572]

Cohen DJ, Keller SR, Hayes GR, Dorr DA, Ash JS, Sittig DF. Integrating patient-generated health datainto clinical care
settingsor clinical decision-making: lessonslearned from project HealthDesign. IMIR Hum Factors. 2016;3(2):€26. [FREE
Full text] [doi: 10.2196/humanfactors.5919] [Medline: 27760726]

Bradley SM. Use of mobile health and patient-generated data-making health care better by making health care different.
JAMA Netw Open. 2020;3(4):€202971. [FREE Full text] [doi: 10.1001/jamanetworkopen.2020.2971] [Medline: 32297943]
Mogos MF, August EM, Salinas-Miranda AA, Sultan DH, Salihu HM. A systematic review of quality of life measuresin
pregnant and postpartum mothers. Appl Res Qual Life. 2013;8(2):219-250. [FREE Full text] [doi:
10.1007/s11482-012-9188-4] [Medline: 23734167]

Mahmud A, Morris E, Johnson S, Ismail KM. Developing core patient-reported outcomes in maternity: PRO-Maternity.
BJOG. 2014;121(Suppl 4):15-19. [FREE Full text] [doi: 10.1111/1471-0528.12901] [Medline: 25236628]

Reading MJ, Merrill JA. Converging and diverging needs between patients and providers who are collecting and using
patient-generated health data: an integrative review. JAm Med Inform Assoc. 2018;25(6):759-771. [FREE Full text] [doi:
10.1093/jamia/ocy006] [Medline: 29471330]

Ponterotto JG. Qualitative research in counseling psychology: a primer on research paradigms and philosophy of science.
J Couns Psychol. 2005;52(2):126-136. [doi: 10.1037/0022-0167.52.2.126]

OBrien BC, Harris 1B, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a synthesis of
recommendations. Acad Med. 2014;89(9):1245-1251. [FREE Full text] [doi: 10.1097/ACM.0000000000000388] [Medline:
24979285]

Terry G, Hayfield N, Clarke V, Braun V. Thematic analysis. In: Willig C, Rogers WS, editors. The SAGE Handbook of
Qualitative Research in Psychology. Thousand Oaks, CA. SAGE Publications Ltd; 2017;17-36.

Saunders B, Sim J, Kingstone T, Baker S, Waterfield J, Bartlam B, et a. Saturation in qualitative research: exploring its
conceptualization and operationalization. Qual Quant. 2018;52(4):1893-1907. [FREE Full text] [doi:
10.1007/s11135-017-0574-8] [Medline: 29937585]

Perry H, Sheehan E, Thilaganathan B, Khalil A. Home blood-pressure monitoring in a hypertensive pregnant population.
Ultrasound Obstet Gynecol. 2018;51(4):524-530. [FREE Full text] [doi: 10.1002/u0g.19023] [Medline: 29468771]

Feig DS, Donovan LE, Corcoy R, Murphy KE, Amiel SA, Hunt KF, et a. Continuous glucose monitoring in pregnant
women with type 1 diabetes (CONCEPTT): a multicentre international randomised controlled trial. Lancet.
2017;390(10110):2347-2359. [FREE Full text] [doi: 10.1016/S0140-6736(17)32400-5] [Medline: 28923465]

Hall C, D'Souza RD. Patients and health care providers identify important outcomes for research on pregnancy and heart
disease. CJC Open. 2020;2(6):454-461. [FREE Full text] [doi: 10.1016/].cjc0.2020.05.010] [Medline: 33305204]

Kopec JA, Ogonowski J, Rahman MM, Miazgowski T. Patient-reported outcomes in women with gestational diabetes: a
longitudinal study. Int J Behav Med. 2015;22(2):206-213. [doi: 10.1007/s12529-014-9428-0] [Medline: 25106672]
LapollaA, Di Cianni G, Di Benedetto A, Franzetti |, Napoli A, Sciaccal, et al. Quality of life, wishes, and needsin women
with gestational diabetes: Italian DAWN pregnancy study. Int J Endocrinol. 2012;2012:784726. [FREE Full text] [doi:
10.1155/2012/784726] [Medline: 22611394]

Gregory KD, Korst LM, Saeb S, McCulloch J, Greene N, Fink A, et al. Childbirth-specific patient-reported outcomes as
predictors of hospital satisfaction. Am J Obstet Gynecol. 2019;220(2):201.e1-201.€19. [doi: 10.1016/j.8/09.2018.10.093]
[Medline: 30403975]

Scott EM, Feig DS, Murphy HR, Law GR, CONCEPTT Collaborative Group. Continuous glucose monitoring in pregnancy:
importance of analyzing temporal profilesto understand clinical outcomes. Diabetes Care. 2020;43(6):1178-1184. [FREE
Full text] [doi: 10.2337/dc19-2527] [Medline: 32209645]

Gregory KD, Korst LM, Saeb S, Fridman M. The role of patient-reported outcomes in women's health. OBG Manag.
2018;30(3):18-23. [FREE Full text]

HAPO Study Cooperative Research Group, Metzger BE, Lowe LP, Dyer AR, Trimble ER, Chaovarindr U, et al.
Hyperglycemiaand adverse pregnancy outcomes. N Engl JMed. 2008;358(19):1991-2002. [doi: 10.1056/NEJM 0a0707943]
[Medline: 18463375]

Venkatesh KK, Joseph JJ, Swoboda C, Strouse R, Hoseus J, Baker C, et al. Multicomponent provider-patient intervention
to improve glycaemic control in Medicaid-insured pregnant individual s with type 2 diabetes: clinical trial protocol for the
ACHIEVE study. BMJ Open. 2023;13(5):€074657. [FREE Full text] [doi: 10.1136/bmjopen-2023-074657] [Medline:
37164461]

Rajkumar T, Freyne J, Varnfield M, Lawson K, Butten K, Shanmugalingam R, et a. Remote blood pressure monitoring
inhigh risk pregnancy—study protocol for arandomised controlled trial (REMOTE CONTROL trid). Trials. 2023;24(1):334.
[FREE Full text] [doi: 10.1186/s13063-023-07321-0] [Medline: 37198630]

Nittas V, Lun B, Ehrler F, Puhan MA, Miitsch M. Electronic patient-generated health data to facilitate disease prevention
and health promotion: scoping review. JMed Internet Res. 2019;21(10):e13320. [FREE Full text] [doi: 10.2196/13320]
[Medline: 31613225]

https:/formative.jmir.org/2024/1/€52397 JMIR Form Res 2024 | vol. 8 52397 | p. 11

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S0738-3991(16)30489-X
http://dx.doi.org/10.1016/j.pec.2016.10.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28029572&dopt=Abstract
https://humanfactors.jmir.org/2016/2/e26/
https://humanfactors.jmir.org/2016/2/e26/
http://dx.doi.org/10.2196/humanfactors.5919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27760726&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.2971
http://dx.doi.org/10.1001/jamanetworkopen.2020.2971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32297943&dopt=Abstract
https://europepmc.org/abstract/MED/23734167
http://dx.doi.org/10.1007/s11482-012-9188-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23734167&dopt=Abstract
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.12901
http://dx.doi.org/10.1111/1471-0528.12901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25236628&dopt=Abstract
https://europepmc.org/abstract/MED/29471330
http://dx.doi.org/10.1093/jamia/ocy006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29471330&dopt=Abstract
http://dx.doi.org/10.1037/0022-0167.52.2.126
https://journals.lww.com/24979285.pmid
http://dx.doi.org/10.1097/ACM.0000000000000388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24979285&dopt=Abstract
https://europepmc.org/abstract/MED/29937585
http://dx.doi.org/10.1007/s11135-017-0574-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29937585&dopt=Abstract
https://doi.org/10.1002/uog.19023
http://dx.doi.org/10.1002/uog.19023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29468771&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(17)32400-5
http://dx.doi.org/10.1016/S0140-6736(17)32400-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28923465&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-790X(20)30069-X
http://dx.doi.org/10.1016/j.cjco.2020.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33305204&dopt=Abstract
http://dx.doi.org/10.1007/s12529-014-9428-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25106672&dopt=Abstract
https://doi.org/10.1155/2012/784726
http://dx.doi.org/10.1155/2012/784726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22611394&dopt=Abstract
http://dx.doi.org/10.1016/j.ajog.2018.10.093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30403975&dopt=Abstract
https://europepmc.org/abstract/MED/32209645
https://europepmc.org/abstract/MED/32209645
http://dx.doi.org/10.2337/dc19-2527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32209645&dopt=Abstract
https://cdn.mdedge.com/files/s3fs-public/Document/February-2018/OBG0300219_Gregory.PDF
http://dx.doi.org/10.1056/NEJMoa0707943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18463375&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=37164461
http://dx.doi.org/10.1136/bmjopen-2023-074657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37164461&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-023-07321-0
http://dx.doi.org/10.1186/s13063-023-07321-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37198630&dopt=Abstract
https://www.jmir.org/2019/10/e13320/
http://dx.doi.org/10.2196/13320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31613225&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH MacEwan et al

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

Treadwell JR, Rouse B, Reston J, Fontanarosa J, Patel N, Mull NK. Consumer devices for patient-generated health data
using blood pressure monitors for managing hypertension: systematic review. IMIR Mhealth Uhealth. 2022;10(5):e33261.
[FREE Full text] [doi: 10.2196/33261] [Medline: 35499862]

Greenhalgh J, Gooding K, Gibbons E, Dalkin S, Wright J, Valderas J, et al. How do Patient Reported Outcome Measures
(PROM ) support clinician-patient communication and patient care? arealist synthesis. J Patient Rep Outcomes. 2018;2:42.
[FREE Full text] [doi: 10.1186/s41687-018-0061-6] [Medline: 30294712]

Lordon RJ, Mikles SP, Kneale L, Evans HL, Munson SA, Backonja U, et al. How patient-generated health data and
patient-reported outcomes affect patient-clinician relationships: a systematic review. Health Informatics J.
2020;26(4):2689-2706. [FREE Full text] [doi: 10.1177/1460458220928184] [Medline: 32567460]

Allen ME, Irizarry T, Einhorn J, Kamarck TW, Suffoletto BP, Burke LE, et al. SM S-facilitated home blood pressure
monitoring: aqualitative analysis of resultant health behavior change. Patient Educ Couns. 2019;102(12):2246-2253. [FREE
Full text] [doi: 10.1016/].pec.2019.06.015] [Medline: 31262674]

CamposCL, JonesD, Snively BM, Rocco M, Pedley C, Atwater S, et al. Text messaging and home blood pressure monitoring
for patients with uncontrolled hypertension: proposal for afeasibility pilot randomized controlled trial. IMIR Res Protoc.
2021;10(5):e18984. [FREE Full text] [doi: 10.2196/18984] [Medline: 33988513]

Davoudi A, Lee NS, Chivers C, Delaney T, Asch EL, Reitz C, et al. Patient interaction phenotypes with an automated
remote hypertension monitoring program and their association with blood pressure control: observational study. JMed
Internet Res. 2020;22(12):e22493. [FREE Full text] [doi: 10.2196/22493] [Medline: 33270032]

Pyper E, McKeown S, Hartmann-Boyce J, Powell J. Digital health technology for real-world clinical outcome measurement
using patient-generated data: systematic scoping review. JMed Internet Res. 2023;25:e46992. [FREE Full text] [doi:
10.2196/46992] [Medline: 37819698]

Dunn J, Runge R, Snyder M. Wearables and the medical revolution. Per Med. 2018;15(5):429-448. [EREE Full text] [doi:
10.2217/pme-2018-0044] [Medline: 30259801]

de Farias FAC, Dagostini CM, de Assunc¢éo Bicca Y, Falavigna VF, Falavigna A. Remote patient monitoring: a systematic
review. Telemed J E Health. 2020;26(5):576-583. [doi: 10.1089/tm].2019.0066] [Medline: 31314689]

Creber A, Leo DG, Buckley BJR, Chowdhury M, Harrison SL, Isanejad M, et al. Use of telemonitoring in patient
self-management of chronic disease: a qualitative meta-synthesis. BMC Cardiovasc Disord. 2023;23(1):469. [FREE Full
text] [doi: 10.1186/s12872-023-03486-3] [Medline: 37726655]

Snyder C, Brundage M, RiveraYM, Wu AW. A PRO-cision medicine methods toolkit to address the challenges of
personalizing cancer care using patient-reported outcomes: introduction to the supplement. Med Care. 2019;57(Suppl 5
Suppl 1):S1-S7. [FREE Full text] [doi: 10.1097/ML R.0000000000001089] [Medline: 30985589]

Shi Q, Mendoza TR, Cleeland CS. Interpreting patient-reported outcome scoresfor clinical research and practice: definition,
determination, and application of cutpoints. Med Care. 2019;57(Supp! 5 Suppl 1):S8-S12. [doi:

10.1097/M L R.0000000000001062] [Medline: 30985590]

Girgis A, Durcinoskal, Arnold A, Delaney GP. Interpreting and acting on the PRO scores from the Patient-Reported
Outcomes for Personalized Treatment and Care (PROM PT-Care) eHealth system. Med Care. 2019;57(Suppl 5 Supp!
1):S85-S91. [doi: 10.1097/ML R.0000000000001094] [Medline: 30985601]

Duffy IMN, Ziebland S, von Dadelszen P, McManus RJ. Tackling poorly selected, collected, and reported outcomesin
obstetrics and gynecology research. Am J Obstet Gynecol. 2019;220(1):71.e1-71.e4. [EREE Full text] [doi:
10.1016/j.8/09.2018.09.023] [Medline: 30273584]

Abbreviations

AMC: academic medical center
PGHD: patient-generated health data

Edited by T de Azevedo Cardoso; submitted 01.09.23; peer-reviewed by B Scheckel, S Davis; comments to author 01.12.23; revised
version received 22.12.23; accepted 27.03.24; published 08.05.24

Please cite as:

MacEwan SR, Olvera RG, Jonnalagadda P, Fareed N, McAlearney AS

Patient and Provider Perspectives About the Use of Patient-Generated Health Data During Pregnancy: Qualitative Exploratory Study
JMIR Form Res 2024;8:e52397

URL: https://formative.jmir.org/2024/1/e52397

doi: 10.2196/52397

PMID:

https:/formative.jmir.org/2024/1/€52397 JMIR Form Res 2024 | vol. 8| €52397 | p. 12

(page number not for citation purposes)


https://mhealth.jmir.org/2022/5/e33261/
http://dx.doi.org/10.2196/33261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35499862&dopt=Abstract
https://doi.org/10.1186/s41687-018-0061-6
http://dx.doi.org/10.1186/s41687-018-0061-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30294712&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458220928184?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458220928184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32567460&dopt=Abstract
https://europepmc.org/abstract/MED/31262674
https://europepmc.org/abstract/MED/31262674
http://dx.doi.org/10.1016/j.pec.2019.06.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31262674&dopt=Abstract
https://www.researchprotocols.org/2021/5/e18984/
http://dx.doi.org/10.2196/18984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33988513&dopt=Abstract
https://www.jmir.org/2020/12/e22493/
http://dx.doi.org/10.2196/22493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33270032&dopt=Abstract
https://www.jmir.org/2023//e46992/
http://dx.doi.org/10.2196/46992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37819698&dopt=Abstract
https://www.futuremedicine.com/doi/abs/10.2217/pme-2018-0044?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.2217/pme-2018-0044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30259801&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2019.0066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31314689&dopt=Abstract
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-023-03486-3
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-023-03486-3
http://dx.doi.org/10.1186/s12872-023-03486-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37726655&dopt=Abstract
https://europepmc.org/abstract/MED/30985589
http://dx.doi.org/10.1097/MLR.0000000000001089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30985589&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000001062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30985590&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000001094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30985601&dopt=Abstract
https://www.ajog.org/article/S0002-9378(18)30815-9/fulltext
http://dx.doi.org/10.1016/j.ajog.2018.09.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30273584&dopt=Abstract
https://formative.jmir.org/2024/1/e52397
http://dx.doi.org/10.2196/52397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH MacEwan et al

©Sarah R MacEwan, Ramona G Olvera, Pallavi Jonnalagadda, Naleef Fareed, Ann Scheck McAlearney. Originally published
in IMIR Formative Research (https://formative.jmir.org), 08.05.2024. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first publishedin IMIR Formative Research, isproperly

cited. The complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this
copyright and license information must be included.

https:/formative.jmir.org/2024/1/€52397 JMIR Form Res 2024 | vol. 8| €52397 | p. 13

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

