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Abstract

OBJECTIVES.—High gestational weight gain (GWG) is linked to adverse maternal/infant
outcomes. Scant research has examined OB/GYN providers’: 1) beliefs and barriers to using
mobile health (mHealth) technology and 2) their perceptions of patient beliefs/barriers for using
mHealth technology for managing GWG.

METHODS.—Semi-structured interviews and focus groups with OB/GYN providers (N = 25)
were conducted in person and via telephone. Principles of thematic analysis were used to content
analyze the interviews; sample size was determined via data saturation.

RESULTS.—Most providers didn’t use technology when providing prenatal care (94%),
recommended public websites for patients to obtain health information (72%), and reported a
smartphone/tablet as the ideal tool for clinical care (83%). Providers also believed mHealth tools
would be beneficial for high risk patients (e.g., overweight/obese; 67%). For the use of mHealth
tools in clinical care, the most salient provider barriers were lack of time (78%), costs (61%),
facility/technology issues (56%), and lack of provider willingness to adapt to change (44%). The
most important provider-perceived patient barriers were access (72%) and lack of interest (67%).

CONCLUSIONS FOR PRACTICE.—These findings suggest some OB/GYN providers may be
open to using mHealth technology in prenatal clinics to help their patients manage GWG if the
technology is time efficient and both providers and patients can overcome barriers. The success of
incorporating mHealth technology for diet/exercise counseling in prenatal clinics will lie in
making it time efficient and interesting for the patient. Novel strategies to overcome provider and
patient barriers are essential.
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Introduction

High gestational weight gain (GWG) is defined as gaining weight in excess of the Institute
of Medicine (IOM, 2009) guidelines. High GWG is problematic because it elevates the risk
for maternal (i.e., gestational diabetes, preeclampsia, postpartum weight retention) and
infant (i.e., macrosomia, accelerated weight gain in infancy) complications (Rasmussen &
Abrams, 2011; Siega Riz et al., 2009; IOM, 2009; Bodnar et al., 2016; Faucher & Barger,
2015). Research suggests that 50% of normal weight and 60% of overweight women gain
more weight in pregnancy than is recommended (Flegal, Caroll, Kit, & Ogden, 2012).
Furthermore, this excessive weight may lead to increased maternal-infant morbidity and
thus, there is a critical need for research that identifies effective strategies for weight
management in pregnancy.

Despite the increase in the number of recent interventions to manage GWG, randomized
controlled trials aiming to prevent excessive GWG have generated equivocal findings
(Phelan, Jankovitz, Hagobian, & Abrams 2011; Skouteris et al., 2016). Some studies have
found that overweight and obese women who were randomized to an intervention were able
to significantly reduce their GWG compared to a control group; however, these interventions
were intensive, time consuming, and expensive (Polley, Wing, & Sims, 2002; Quinlivan,
Lam, & Fisher, 2011; Liu, Wilcox, Whitaker, Blake, & Addy, 2016; Ronnberg, Ostlund,
Gottval, & Nilsson, 2015; Shirazian, Monteith, Friedman, & Rebarber, 2010; Wolff, Legarth,
Vangsgaard, Toubro, & Astrup, 2008). Thus, recent advancements in mobile health
(mHealth) technology may provide cost-effective and useful strategies for delivering
portions of intervention content to manage GWG. Scant research has examined mHealth
approaches to weight management in pregnancy.

Before mHealth interventions targeting diet and exercise behaviors to manage GWG can be
developed, it is important to understand contextual influences on weight such as the role that
healthcare providers play in how women manage GWG. For example, a recent study found
that overweight and obese women have greater success in meeting GWG targets when
providers counsel patients on nutrition and exercise (Yeo, Walker, Caughey, Ferraro, &
Asafu-Adjey., 2017). However, there is limited research examining OB/GYN providers’
beliefs about counseling prenatal women on GWG, diet, and exercise behaviors. One study
examined prenatal care providers’ knowledge, attitudes, and practices for preventing
excessive GWG and found that providers discussed GWG, nutrition, and exercise only if the
patient asked or if they perceived the patient to be high risk (e.g., BMI > 30 prior to
pregnancy; Stotland, Gilbert, Bogetz, Harper, Abrams, & Gerbert, 2010). Stotland and
colleagues (2010) also suggested that some OB/GYN providers practice a “reactive” rather
than “proactive” approach to counseling whereby they wait for cues from their patients to
address weight gain issues. This approach can be problematic because GWG may already be
excessive by the time the patient initiates a conversation with her provider. This study also
provided evidence that mHealth strategies may be useful to providers in helping patients
manage GWG. For example, mHealth tools may reduce possible barriers that providers
experience such as having no time to counsel patients on diet and exercise behaviors and/or
initiating discussions on sensitive topics like weight gain.

J Technol Behav Sci. Author manuscript; available in PMC 2020 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rauff and Downs

Page 3

A review study also suggested that usefulness and ease of adoption were two important
criteria reported by healthcare professionals for adopting mHealth technology because
patients could gain better knowledge about themselves with these tools (Gangon, Ngangue,
Payne-Gangon, & Desmartis, 2015). Incorporating technology into prenatal care may also
allow providers to offer a customized approach to prenatal care and improve interpersonal
relationships with patients.

However, no located studies have examined OB/GYN providers’ beliefs and attitudes about
using mHealth strategies in prenatal care for managing GWG. The purposes of this study
were to examine: 1) OB/GYN providers’ beliefs/preferences for and barriers to
incorporating mHealth technology into prenatal care for managing GWG, and 2) OB/GYN
providers’ perceptions of patient beliefs/barriers for using mHealth technology for managing
GWG. We hypothesized that OB/GYN providers would report using minimal technology in
their current prenatal care outpatient practices; however, they would also report a positive
attitude towards mHealth tools in prenatal care for monitoring diet and exercise behaviors to
manage GWG. We also hypothesized that OB/GYN providers would identify a lack of time
as a salient barrier preventing them from using technology to counsel their prenatal patients
on diet and exercise behaviors to manage GWG and a lack of time and patient motivation
would be the main perceived patient barriers to using technology to manage GWG.

Materials and Methods

Recruitment and Procedures

Approval to conduct this study was obtained from the university’s human subjects review
board. Potential participants were located by searching the Internet for current OB/GYN
providers (i.e., physicians and residents) providing care at a private practice clinic or a
university hospital located in Central Pennsylvania. Participants were contacted via e-mails
and phone call. Implied consent was obtained from every participant by sending each
participant the A total of 25 OB/GY N residents and non-resident physicians participated in
the study. Seven individual semi-structured interviews were conducted with OB/GYN non-
resident physicians: three interviews were conducted in-person at the local OB/GYN clinic
and the other four were conducted over the phone.

Resident OB/GYN providers (7= 18) at a university hospital also participated in the study.
They were given information about the study through their program director. The first author
then contacted the residents to schedule focus group interviews. Three focus group
interviews were conducted with the OB/GY N residents. One focus group was conducted at a
university hospital (7= 8 participants) and the other two focus groups were conducted over
the phone due to inclement weather (7= 5 in each of the focus groups).

Interview questions were developed by the first and second author based on prior research
(Phelan et al., 2011; Stotland et al, 2010). The interviews and focus groups were led by the
first author and included six open-ended questions that were recorded using an Olympus
DM-420 digital voice recorder and transcribed. A research assistant attended the interviews
to take field notes. A script was followed to standardize the delivery of the questions and
prompts were used as needed to elicit more information when the content discussion was
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limited. Demographic questions included participants’ age, sex, job status (resident or
physician), and the number of years of job experience.

Sample size was determined by data saturation (Guest, Bunce, & Johnson, 2005) which was
determined when new information produced little to no change in the coding schemes
created while reviewing the transcribed interviews (Guest et al., 2005). When no new
information was learned from the interviews, the interviews/focus groups were completed.

Data Analyses

Results

Participants

SPSS (version 22.0) was used for data management and for descriptive analyses of the study
sample. Descriptive statistics were used to examine participant demographics (see Table 1).
Principles of thematic analysis were used to analyze the interview data (Green & Browne,
2005). The transcripts from each interview were independently coded for lower order
themes. A thematic framework was developed for each question whereby higher order
themes were created and lower order themes were categorized into the appropriate higher
order theme by the first and second author and a research assistant. A varying number of
themes were identified for each of the six questions along with illustrative quotes for each of
the lower order themes. Themes were further analyzed by participant occupation to identify
any differences across OB/GYN physicians compared to OB/GY N residents.

Out of the 28 non-resident OB/GYN providers that were contacted, 7 participated in the
interviews. Reasons for not participating included: no response (7= 16), scheduling
conflicts (n= 3), and not providing OB care (n= 2). In total, there were 25 participants (n =
7 non-resident OB/GYN providers and 18 resident OB/GYN physicians) out of 46 possible
participants for a response rate of 54%. A total of 10 semi-structured interviews and focus
groups were conducted (/7= 7 semi-structured interviews and 3 focus groups). Providers had
a mean age of 38 years (SD = 12.5), 84% were female, and they had been in their current
occupation for an average of 9.2 years (SD = 10.3; see Table 1).

A detailed description of the three most salient higher order themes along with lower order
themes from each of the six questions can be found in Table 2. Forty higher order themes
were identified across the six questions (for the complete list of higher order and lower order
themes, please contact the first study author). To determine the percentage of semi-
structured interviews/focus groups in which a theme emerged, the number of times a
particular theme was mentioned was divided by the total number of semi-structured
interviews/focus groups (/7= 10). This number was used as the denominator for all study
analyses. The following summarizes the higher order themes for each question:

Current Technology Use.

In 94% of the semi-structured interviews/focus groups, providers indicated they currently
used no technology (e.g., no smartphones or tablets) to counsel their patients. However, 72%
indicated that they recommend public websites for patients to obtain additional pregnancy
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related information (e.g., American Congress of Obstetricians & Gynecologists, http://
www.acog.org/; Center for Disease Control & Prevention, https://www.cdc.gov/). Non-
resident physicians were more likely to recommend websites compared to resident
physicians and the websites they recommended were often from professional organizations
(i.e., American Medical Association, https://www.ama-assn.org/).

Beliefs about an “Ideal” Tool.

In 83% of the semi-structured interviews/focus groups, providers reported that the ideal tool
would be a smartphone or tablet (e.g., iPad) application that patients could use on their own
time. Also, providers reported that the ideal tool would provide behavioral monitoring (67%)
as well as feedback and alerts (56%), live support (44%), and allow for personalization
(39%). Providers also felt that a website (39%) or an in-office kiosk for patients to use
(22%) would be a useful tool. Only non-resident physicians thought that a kiosk would be an
ideal tool for patients to use and no resident physicians indicated this form of technology as
useful.

Frequency of Use

The most common theme discussed in 67% of the semi-structured interviews/focus groups
was that providers would use mHealth technology based on specific needs such as use with
overweight and obese patients or those with medical problems. This theme was commonly
reported regardless of occupation status. Some providers (39%) stated that while they were
not currently using technology, they believed they would use it frequently in their counseling
if it was available because all of their patients could benefit. Those providers that reported
wanting to use mHealth technology with all patients (39%) felt that it would be reasonable
to use technology on a weekly basis.

Patients to Target with Technology

The majority of semi-structured interviews/focus groups (89%), regardless of provider type,
indicated that all prenatal patients should receive technology to counsel them on diet and
exercise behaviors to manage GWG. However, 50% of the semi-structured interviews/focus
groups indicated that providers thought they would target both underweight and overweight/
obese women and another 44% wanted to target women with previously or currently high
GWG or those patients who are considered high risk or with complications (e.g., gestational
diabetes; 39%). Providers also preferred to encourage patients who are already motivated
and have the ability/resources to use technology to manage their GWG (28%). Only non-
resident physicians indicated wanting to target patients that are motivated to use the
technology.

Provider Barriers

The most salient barrier to using technology in clinical care was a lack of time (78%). This
theme emerged across all healthcare providers. Other common barriers discussed were the
cost associated with having to purchase any technology for the office (61%), facility and
technology barriers (i.e., a lack of space; maintenance of technology; 56%), and providers
not willing to adapt to change and use technology (44%). Some providers also reported
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concerns about HIPAA and patient privacy if patients were entering or uploading personal
information (17%).

Perceived Patient Barriers

Providers perceived their patients had the following barriers to using mHealth technology:
access to the technology (72%), lack of patient interest, engagement, and motivation (67%),
and acceptability of the technology (i.e., comfort with using technology, language barriers,
patients getting too much information, patients misinterpreting information; 50%).

Discussion

This study examined OB/GYN providers’ beliefs and preferences for incorporating mHealth
technology into prenatal care, barriers in using mHealth tools in prenatal care, and their
perceptions of patient barriers to technology use. A primary study finding was that providers
believed they would use technology frequently to counsel prenatal patients on diet and
exercise behaviors to manage GWG if it did not require too much time, there weren’t high
costs associated with the technology, the facility was able to utilize the technology, and
providers were willing to adapt to the changes associated with using new technology. Also,
providers felt all patients would benefit from receiving mHealth counseling but that high risk
patients (e.g., overweight/obese women, women with a history of high GWG) should be
specifically targeted. Several additional findings warrant further discussion.

The most salient theme that emerged from the question regarding providers’ use of
technology was that providers are not currently using any technology in clinic to counsel
women on diet and exercise to manage their GWG. This finding is consistent with
researchers who found that primary care providers use patient-centered approaches rather
than technology to communicate with their patients about weight loss (Gudzun, Clark,
Appel, & Bennett, 2012). However, 72% of the providers in the semi-structured interviews/
focus groups recommended public websites for their prenatal patients to obtain additional
pregnancy-related information. Despite providers being in favor of recommending websites
for their patients to access on their own, they may not be as open to using technology tools
during clinic appointments with their prenatal patients. Some providers preferred to use
technology in clinical care when their patients demonstrated that they are motivated and
willing to learn how to use it. This finding is consistent with Stotland et al. (2010) who
reported that providers were more likely to counsel women about GWG, diet, and exercise if
the patient asked questions which indicated they may be more interested and motivated to
learn. It is possible that self-motivated patients would be able to use an application on their
own; however, providers’ believed that most patients would need encouragement to use the
technology as well as intermittent “check-ins” to keep patients accountable for monitoring
their own behaviors. Interestingly, the physicians but not the residents suggested targeting
patients who were interested and motivated. It’s possible that more experienced providers
perceive that it is not worth their time and effort to discuss the use of technology with
unmotivated patients. This is problematic because it’s the unmotivated patients that need the
most encouragement. Thus, more research is needed to better understand how to use
technology to target these highest risk patients (i.e., overweight/obese pregnant women,
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women with previous high GWG or currently high GWG) since providers commonly
indicated wanting to target and encourage this particular group to use mHealth technology.

Also, consistent with our hypothesis and past researchers’ conclusions (Gangon et al,, 2015),
we found that a lack of time was the biggest barrier preventing providers from being able to
use mHealth technology to counsel their prenatal patients on diet/exercise for managing
GWG. Limited time with patients is a common issue across all clinical care; however, the
OB/GYN providers in this study did indicate that while they did not have time at each visit
to use mHealth technology for diet/exercise counseling for managing GWG, they would be
willing to use it once or twice over the course of gestation. This finding suggests that
providers would still be open to the possibility of briefly discussing patient behaviors or use
of the technology as long as it could be done efficiently. Research is needed that identifies
how to integrate technology-based strategies that efficiently and effectively help providers
and patients to monitor diet/exercise behaviors to manage GWG. Providers also discussed
other important barriers to using technology in a clinical care setting such as costs associated
with purchasing new technology, maintenance of the technology, and the willingness of
providers to actually use the technology. All of these barriers are important to consider when
designing a mHealth tool that can be used in a clinical care setting. Thus, there is a need for
research that systematically examines what level of technology (e.g., basic application
versus a more advanced program) is needed that will be cost effective, time efficient, user-
friendly, and can be easily integrated into a clinic. Future experimental and randomized
interventions trials are warranted in this area.

Finally, in partial support of the hypothesis and consistent with past researchers conclusions
(Stotland et al., 2010), the most common theme for providers’ perceptions of patient barriers
was motivating the patients to use the technology. Providers indicated that it is likely that
those patients who show concern about their health are likely to be the patients that need the
mHealth technology the least whereas those patients that are higher risk (i.e., overweight/
obese, gestational diabetics) may not be as interested in using the technology but are the
ones who can benefit most from it.

This study provides a unique contribution to the literature by examining an under-researched
topic of OB/GYN providers’ beliefs and barriers to using mHealth technology in prenatal
care. The findings from this study are an important first step in understanding how to
feasibly integrate mHealth technology into prenatal care for managing GWG. Despite these
study strengths, there were some limitations. First, the sample was largely homogenous, and
responses represented clinicians’ beliefs who practice medicine across Central Pennsylvania.
Future research should replicate these study findings with providers in other locations to
improve generalizability of the findings. Also, patient perceptions about the use of
technology as part of their prenatal care were not examined. Future research should examine
patients’ beliefs and perceptions regarding the use of technology to receive counseling
around GWG, diet and exercise. Also, providers’ weight status was not assessed and it is
possible that their weight status may influence their beliefs and how they counsel women on
diet and exercise behaviors for managing GWG (Hash, Munna Vogel, & Bason). Further, our
sampling method resulted in two distinct groups of providers (e.g., residents vs. non-
residents) and it possible that their responses may have been influenced by the setting
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(private clinic vs. academic training hospital) in which they were practicing medicine. In
addition, the residents were interviewed in a group setting which could have had an
influence on their responses compared to the non-residents who were interviewed
individually. Thus, additional formative research with providers in other locations and of
varying time practicing medicine would be beneficial to determine if there are other issues
or barriers to consider when implementing mHealth technology in prenatal care.

Another novel contribution is that this study identified that a smartphone or tablet may be a
feasible tool to use in prenatal care to help providers counsel patients on diet and exercise
behaviors to manage GWG. To overcome primary barriers identified by the providers, it is
necessary to develop mHealth technology strategies that are time efficient, cost-effective,
userfriendly, and can easily be integrated into clinical care in addition to capturing the
interest and motivation of the prenatal patient.
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Table 1.

Demographic Characteristics of the Entire Sample (N = 25)

Variable N % M Sin]
Age 382 125
Sex
Male 4 16.0
Female 21 84.0
Occupation
OBGYN Non-Resident Physician 7 28.0
OBGYN Resident 18 720
Years in Current Occupation 92 103
OBGYN Non-Resident Physician 184 120
OBGYN Resident 2.2 13

Current Employment Site

Physician Residents (in Training) 18 72.0

Private Practice

University Hospital

4 16.0
3 120
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