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OBJECTIVE: To systematically review the effectiveness

of telehealth interventions for improving obstetric and

gynecologic health outcomes.

DATA SOURCES: We conducted a comprehensive

search for primary literature in ClinicalTrials.gov, Co-

chrane Library, Cochrane Collaboration Registry of Con-

trolled Trials, EMBASE, PubMed, and MEDLINE.

METHODS OF STUDY SELECTION: Qualifying primary

studies had a comparison group, were conducted in

countries ranked very high on the United Nations Human

Development Index, published in English, and evaluated

obstetric and gynecologic health outcomes. Cochrane

Collaboration’s tool and ROBINS-I tool were used for

assessing risk of bias. Summary of evidence tables were

created using the United States Preventive Services Task

Force Summary of Evidence Table for Evidence Reviews.

TABULATION, INTEGRATION, RESULTS: Of the 3,926

published abstracts identified, 47 met criteria for inclu-

sion and included 31,967 participants. Telehealth inter-

ventions overall improved obstetric outcomes related to

smoking cessation and breastfeeding. Telehealth inter-

ventions decreased the need for high-risk obstetric

monitoring office visits while maintaining maternal and

fetal outcomes. One study found reductions in diag-

nosed preeclampsia among women with gestational

hypertension. Telehealth interventions were effective

for continuation of oral and injectable contraception;

one text-based study found increased oral contraception

From the Departments of Obstetrics and Gynecology, George Washington University, Washington, DC, the University of Pennsylvania, Philadelphia, Pennsylvania, the
Mayo Clinic, Rochester, Minnesota, the Uniformed Services University of the Health Sciences, Bethesda, Maryland, and the University of Arkansas for Medical Sciences,
Little Rock, Arkansas; the Department of Obstetrics, Gynecology & Reproductive Sciences, University of California, San Francisco, San Francisco, California; the Center
for Health Research, Kaiser Permanente, Northwest, Portland, Oregon; and the American College of Obstetricians and Gynecologists, Washington, District of Columbia.

Research reported in this publication was supported by the University of California, San Francisco and the Susan Thompson Buffett Foundation. The grant number was
10149sc. The content is solely the responsibility of the authors and does not necessarily represent the official views of the University of California, San Francisco.

The authors thank Mary Hyde, MSLS, AHIP, Jean Riedlinger, MSLS, AHIP, Beth DeFrancis Sun, MLS, and Yvonnada McNeil, MSLS, for their assistance with the
database searches, and Mary Liu, MHSA, PMP, and Nancy O’Reilly, MHS, PMP for facilitating with the management of the systematic review process.

Each author has indicated that he or she has met the journal’s requirements for authorship.

Corresponding author: Nathaniel DeNicola, MD, Department of Obstetrics & Gynecology, George Washington University, Washington, DC; email: ndenicola@
mfa.gwu.edu.

Financial Disclosure
Daniel Grossman has served as a consultant to the Planned Parenthood Federation of America and provided input on the implementation of services providing medication
abortion using telehealth. He has received money paid to them by the Planned Parenthood Federation of America and the Center for Reproductive Rights. He is a member
of the editorial board for Contraception. He has served as a Senior Advisor with Ibis Reproductive Health. Jillian Henderson is a member of the editorial board for
Contraception. Kathryn Marko serves as an unpaid content advisor for Babyscripts. Nihar Ganju serves as an unpaid content advisor for Babyscripts. Sarita Sonalkar
received money paid to her institution from the National Institutes of Health. She received money paid as part of her PCORI board membership. Yvonne Butler Tobah
serves as one of the lead research physicians for the Mayo Clinic OB Nest Program. She has stakeholder equity for Mayo Clinic as a Clinical Innovator for Mayo Innovator
HeraMED, as it relates to the Orion project and HeraBEAT Fetal heart rate Dopplers, all proceeds go to Mayo Clinic. Curtis Lowery received money paid to them by
Angel Eye Board of Directors. They received money paid to their institution by Air Toco Board of Directors. The other authors did not report any potential conflicts of
interest.

© 2020 by The Author(s). Published by Wolters Kluwer Health, Inc. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non
Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible to download and share the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from the journal.
ISSN: 0029-7844/20

VOL. 135, NO. 2, FEBRUARY 2020 OBSTETRICS & GYNECOLOGY 371

http://ClinicalTrials.gov
mailto:ndenicola@mfa.gwu.edu
mailto:ndenicola@mfa.gwu.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


rates at 6 months. Telehealth provision of medication

abortion services had similar clinical outcomes com-

pared with in-person care and improved access to early

abortion. Few studies suggested utility for telehealth to

improve notification of sexually transmitted infection test

results and app-based intervention to improve urinary

incontinence symptoms.

CONCLUSION: Telehealth interventions were associ-

ated with improvements in obstetric outcomes, perinatal

smoking cessation, breastfeeding, early access to medical

abortion services, and schedule optimization for high-

risk obstetrics. Further well-designed studies are needed

to examine these interventions and others to generate

evidence that can inform decisions about implementa-

tion of newer telehealth technologies into obstetrics and

gynecology practice.

(Obstet Gynecol 2020;135:371–82)

DOI: 10.1097/AOG.0000000000003646

Technology-enhanced health care delivery has rap-
idly proliferated with increased use of mobile

phone apps, wearable devices, short message service
or text messaging, multimedia messaging service and
live audio-visual communication. The formulation of
evidence-based practices may lag behind technology
uptake by patients and physicians. In the absence of
comprehensive and rigorous evidence reviews for
a clinical area, clinicians may selectively rely on tech-
nologies promoted to them or showing early promise
in small pilot projects or feasibility studies. Establish-
ing evidence-based practices in this emerging dimen-
sion of health care delivery is important to mitigate
potential health risks and costs that could be associated
with rapid adoption of new technologies that have not
been adequately studied, and also for overcoming bar-
riers to adoption of clearly beneficial technologic ad-
vances. Robust scientific analysis of existing research
in telehealth can both guide clinicians where evidence
exists, and highlight areas for future study, so that the
benefits of this burgeoning technology can be
embraced while minimizing the risks.

Telehealth refers to any health care delivery
enhanced by telecommunication. The Telehealth
Resource Center, a leading national consortium of
telehealth networks, defines telehealth as “a collection
of means or methods for enhancing the health care,
public health, and health education delivery and sup-
port using telecommunications technologies.”1 More
specifically, the term telehealth has traditionally been
used when referring to clinical diagnosis and monitor-
ing that is augmented by telecommunication. Several
recent terms have emerged to describe various aspects
of new technology such as apps, wearable devices,

and audio-visual communication, including mobile
health, connected health, and digital health. The term
telehealth is more commonly used to both describe the
range of topics, including diagnosis and management,
education, and training, and to provide an umbrella
term for the numerous emerging technologies used to
improve health care.

There is reason to focus specifically on tele-
health in obstetrics and gynecology. First, telehealth
is increasingly used in nearly every aspect of
women’s health care. Examples include virtual
patient consultation with specialty services, remote
observation of ultrasound recordings by maternal–
fetal medicine and reproductive endocrinology ex-
perts, bladder diary tracking with smartphone apps,
postpartum blood pressuring monitoring with Wi-
Fi-connected devices, remote provision of medica-
tion abortion, and fertility tracking with patient-
generated data. Second, in 2014, there were nearly
2,000 obstetric apps alone.2 In 2015, Women’s
Health & Pregnancy Apps accounted for 7% of all
Health Apps.3 Here we present a systematic review
of studies using telehealth interventions that report
health outcomes in selected areas in low-risk obstet-
rics, high-risk obstetrics, family planning and gyne-
cologic conditions. Telehealth activities can involve
one-way or two-way communication exchanges. For
this review, telehealth is defined as the technology-
enhanced health care framework that includes novel
services such as virtual visits, remote patient moni-
toring, and mobile apps or text messaging and that
uses both synchronous and asynchronous
communication.

SOURCES

We developed this review to evaluate evidence on the
comparative effectiveness of telehealth as an alterna-
tive or adjunct to usual reproductive health care. The
review aims to be relevant to medical disciplines
involved in gynecologic and obstetric care, both for
specialized and primary health services. The specific
key questions addressed in this review are listed
below.

1. Does telehealth improve reproductive health out-
comes in low-risk obstetrics, high risk obstetrics,
family planning, and gynecology?

2. Key Question 1. Is telehealth an effective adjunct
or alternative to standard of care for improving
family planning outcomes?

3. Key Question 2. Is telehealth an effective adjunct
or alternative to standard of care for improving
low-risk obstetric outcomes?
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4. Key Question 3. Is telehealth an effective adjunct
or alternative to standard of care for improving
high-risk obstetric outcomes?

5. Key Question 4. Is telehealth an effective adjunct
or alternative to standard of care for improving
gynecology outcomes?

The Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) statement4 guided
the review. Detailed study inclusion and exclusion cri-
teria for the systematic review are available for review in
Table 1. Studies were included and assessed for quality if
they satisfied the PICOTS (Population, Intervention,
Comparator, Outcomes, Time, Setting) elements.

This systematic review was designed to identify
and review existing evidence on the effects of mobile
media, remote monitoring and care-delivery, patient-
generated data, and virtual visits in women’s health
care delivery. The synthesis aimed to organize exist-
ing evidence into clinically meaningful areas where
telehealth has been applied in reproductive health
care. The process involved two phases, funneling
a comprehensive search into content areas and levels
of evidence for the synthesis. The PRISMA method
was followed closely, with notable divergences includ-
ing lack of establishing a priori inclusion and exclu-
sion criteria as well as not publishing our review
protocol on a systematic review reporting website.

The systematic review team developed an extensive
outline with suggested keywords and PICOTS in
collaboration with American College of Obstetricians
and Gynecologists Resource Center senior medical
librarians. Comprehensive literature searches were per-
formed for primary literature in ClinicalTrials.gov, Co-
chrane Library, Cochrane Collaboration Registry of
Controlled Trials, EMBASE, PubMed, and MEDLINE.
Results were uploaded to ProQuest Refworks folders
based on level of evidence and topic area. Parameters
for the search included: human-only published studies in
English, with no date restrictions. Given the broad scope
of this manuscript as well as the volume of literature
found, we were not resourced to review non–English-
language articles. MeSH terms and keywords can be
found in Appendix 1, available online at http://links.
lww.com/AOG/B689). The Research Manager (J.L.B.),
along with the Research Team Chair (N.D.), completed
a high-level filtering of the articles. All references were
uploaded to an evidence distilling software, Covidence
(Covidence systematic review software; available at
www.covidence.org), at which point any duplicate ar-
ticles were removed.

The investigators then initiated a two-step pro-
cess. In phase I, a research team was established,

bringing together clinical and methodologic experts to
determine the scope of the inquiry and to design the
comprehensive literature review to identify all exist-
ing literature on the topic of telehealth in reproductive
health care delivery. Investigators met at a two-day in-
person meeting to categorize the findings from the
initial search into clinical areas and to further specify
the original inclusion and exclusion criteria. These
criteria were subsequently refined during each phase
of the evidence synthesis process as presented in
Table 1. During phase I, each pair of authors inde-
pendently reviewed the title and abstracts for their
respective clinical area based on the established inclu-
sion and phase I exclusion criteria. Studies investigat-
ing telehealth within a different medical specialty
outside of obstetrics and gynecology were excluded.
Additionally, studies where the population included
men or children were excluded.

Phase II included full-text review whereby au-
thors assessed the studies based on more restrictive
inclusion and exclusion criteria. Four workgroups
were formed to further refine the scope and carry
out the literature processing review activities in four
areas: low-risk obstetrics, high-risk obstetrics, family
planning, and gynecology. Early in this phase, the
team also identified the key outcomes for each clinical
area to be abstracted from the included studies.
Outcomes were chosen based on ones that were
consistently reported amongst the studies and most
clinically relevant to the field of obstetrics and
gynecology. Additional study designs such as system-
atic reviews and observational study designs without
a comparator were excluded. Phase II also included
re-review of full-text articles that had advanced to
quality assessment with the additional exclusion
criteria (Table 1). Discrepancies in the dual review
of study inclusion and quality assessment were
resolved through discussion among the investigators.
Reference lists from pertinent systematic reviews were
reviewed by investigators and any missing studies
were added to the first phase of the review and fol-
lowed the full review process. A targeted literature
search was completed on September 26, 2018, to cap-
ture any high-impact studies published between initi-
ation and completion of the review.

STUDY SELECTION

Two reviewers were assigned to each of the four
different specialized topic groups. The same inclusion
and exclusion criteria were used across all groups
during review of the articles. Qualifying studies were
conducted in countries ranked very high on the
United Nations Human Development Index,5
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published in English, and included female partici-
pants. These restrictions were employed to find liter-
ature generalizable to the U.S. health care system and
population. Randomized controlled trials (RCTs),
comparative observational cohort studies and case–
control studies were included to examine associa-
tions of telehealth interventions for obstetric and
gynecologic care with clinical health and behavioral
outcomes. There was no requirement for minimum
sample size for inclusion. Studies that only evaluated
telehealth in relation to improved access, health care
provider acceptability or satisfaction, and patient
acceptability or satisfaction were excluded (Fig. 1).
Studies focused on evaluating fertility and menstrual
tracking telehealth strategies were excluded. Studies
involving telephone-only, or website-only interven-
tions were not included as these did not represent
novel interventions.

Two authors independently appraised the internal
validity of the eligible studies using the Cochrane
Collaboration’s tool for assessing the risk of bias for
RCTs,6 and the ROBINS-I tool for assessing risk of bias
in nonrandomized studies of interventions.7 Biases includ-
ing selection, performance, detection, attrition, and report-
ing bias were evaluated. For RCTs, the following six
domains were investigated: 1) random sequence genera-
tion, 2) allocation concealment, 3) blinding of participants

and personnel, 4) blinding of outcome assessment, 5)
incomplete outcome data, and 6) selective reporting.
For observational studies, the following seven domains
were investigated: 1) bias due to confounding, 2) bias in
selection of participants into the study, 3) bias in classifi-
cation of interventions for all outcomes, 4) bias due to
departures from intended interventions for all outcomes,
5) bias due to missing data for all outcomes, 6) bias in
measurement of outcomes, and 7) bias in selection of the
reported result. The quality assessment rubric for both
tools followed a low, high, or unclear risk of bias rating
per domain. Lastly, trial protocol, registration, and reten-
tion rates were examined when making judgments on
reporting biases. Differences in study quality assessments
were resolved by discussion between the pair of reviewers
until consensus was achieved. All studies that underwent
quality assessment were included in the summary of evi-
dence tables. The ResearchManager (J.L.B.) extracted the
study data (study design, sample size, details of interven-
tions, outcomes) into summary of evidence tables. Discus-
sions were held with authors on the presentation of
summary tables and relevance of evidence presented.
An investigator independently and comprehensively re-
viewed all data tables for accuracy.

Results were organized into summary of evidence
tables and synthesized qualitatively to describe the
degree of heterogeneity in study designs, follow-up

Table 1. Study Inclusion and Exclusion Criteria

Criteria Inclusion Phase I Exclusion Phase II Exclusion

Population Specialty-providers, all patients Not applicable (N/A) N/A
Intervention Peer-to-peer specialty consultations

through virtual visits, direct-to-patient
virtual visits, remote patient
monitoring, wearable devices, mobile
health and apps, educational apps,
health care delivery apps

Telephone call interventions N/A

Comparison Standard of care N/A N/A
Primary
outcomes

Proof of concept, feasibility, health care
provider satisfaction, ease of
communication, safety, effectiveness,
cost effectiveness, patient health and
behavioral outcomes

N/A Only health and behavioral outcomes
included;
excluded: proof of concept, feasibility,
health care provider satisfaction, ease
of communication, safety, cost
effectiveness

Types of
study
design

Systematic reviews, RCTs, cohort or
comparator study designs, historical
studies if comparator is present

Qualitative studies,
descriptive studies, studies
without a comparator,
literature reviews

Systematic reviews, historical studies

Setting No restriction No restriction Non–very high index countries
Years of
publication

No limit No limit No limit

Publication
type

Published primary studies Conference proceedings,
abstract only, book
chapters review

N/A

Language English Non-English Non-English
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protocols, outcome measurements, and settings.
Owing to clinical heterogeneity amongst the studies
and few studies with similar outcomes, quantitative
estimates of pooled effects were not generated.
Summary tables included study design, study charac-

teristics including intervention, follow-up, study lim-
itations, and the overall assessments of the body of
literature. The United States Preventive Services Task
Force procedure manual was followed for the sum-
mary of evidence tables, specifically Appendix XII,

Fig. 1. PRISMA (Preferred Reporting
Items for Systematic Reviews and
Meta-Analyses) flow diagram, over-
all. HDI, Human Development
Index; E2, exclusion 2.

DeNicola. Telehealth to Improve Health
Outcomes. Obstet Gynecol 2020.
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Summary of Evidence Table for Evidence Reviews
(United States Preventive Services Task Force pro-
cedure manual). This method allowed for narrative
presentation of the results while considering the
consistency, precision, reporting bias, and applicabil-
ity of evidence for the body of evidence presented per
outcome. Studies were assessed for risk of bias and
results are presented in Appendices 2–5, available on-
line at http://links.lww.com/AOG/B689. The risk of
bias assessments was incorporated into the limitations
section of the summary of evidence tables. Results
were organized by key question and sub question,
which included relevant intervention and outcome
for each group of studies. Within each author group
(family planning, low- and high-risk obstetrics, and
gynecology) the two authors jointly agreed on sub-
themes centered around the most common or relevant
health outcomes. Family planning outcomes focused
on contraception, including: initiation, use, continua-
tion, adherence, and prescription fulfillment as well as
telehealth provision of medication abortion and
remote follow-up after medication abortion. Low-
risk obstetrics outcomes centered on smoking cessa-
tion, influenza vaccination, pregnancy wellness,
including: weight-loss and physical activity engage-
ment, and breastfeeding. High-risk obstetrics out-
comes included diabetes management, visit
reduction, asthma control, and preterm labor. The
general gynecology outcomes concentrated on sexu-
ally transmitted infections and stress urinary inconti-
nence (SUI). Evidence interpretation focused on
whether telehealth as a supplement or replacement
is equally as effective compared with standard of care
for improving reproductive health outcomes.

RESULTS

Two reviewers, KM and NG, independently reviewed
1,248 title and abstracts and 280 full-text articles in
low-risk obstetrics (Appendix 6, available online at
http://links.lww.com/AOG/B689). Nineteen articles
met the inclusion criteria: 17 RCTs, one retrospective
cohort and one case–control study for a total of 6,827
participants (Appendix 7, available online at http://
links.lww.com/AOG/B689). The 19 studies reviewed
telehealth interventions for smoking cessation out-
comes, influenza vaccination, pregnancy wellness
outcomes, and breastfeeding outcomes. Studies were
implemented during the antenatal and postpartum
period. Duration of intervention varied among the 17
trials and two studies.

Studies on smoking cessation in pregnancy that
met our selection criteria resulted in four RCTs,
with a total of 1,889 patients. Participants in the

intervention groups received text messages
throughout their pregnancies with content on the
effects of smoking in pregnancy and the benefits
and techniques of abstinence. All of these trials
demonstrated a reduction in self-reported smoking
at 30 days 15.3% (95% CI 12.08–18.58) in the con-
trol compared with 9.6% (95% CI 6.95–12.32) in the
treatment group, and up to 3 months in one trial
(35.2% of the intervention group and 22.7% of the
control group) risk ratio 1.85 (95% CI 1.25–2.75)8–11

(Appendix 7, http://links.lww.com/AOG/B689). How-
ever, in the one trial that looked for biochemical vali-
dations, this was not confirmed except in older
smokers or those who enrolled after the first trimes-
ter.8

Text messages encouraging vaccination for influ-
enza in pregnancy did not demonstrate improved
vaccination rates. We identified three RCTs, includ-
ing 1,708 women, evaluating influenza vaccine uptake
in women receiving text messages in support of the
vaccine’s importance in pregnancy12–14 (Appendix 7,
http://links.lww.com/AOG/B689). Overall, vaccine
uptake was low in all groups (27–62%), which may
have contributed to the lack of efficacy of the
intervention.

Physical wellness in pregnancy using smartphone
apps and text messaging interventions were evaluated
in 10 RCTs and one case–control study. The studies
evaluated improvements in healthy eating in preg-
nancy, physical activity in pregnancy, gestational
weight gain, and postpartum weight loss (Appendix 7,
http://links.lww.com/AOG/B689). No significant
improvement was noted in healthy eating using
a smartphone app intervention.15 Adherence to the
Health and Medicine Division of the National Acad-
emies of Sciences, Engineering, and Medicine rec-
ommendations for gestational weight gain was
improved in one RCT;16 however, gestational weight
gain was not significantly improved in two other RCTs
that studied this outcome.17,18 Data regarding improved
physical activity in pregnancy were mixed.19–21 Post-
partum weight retention seemed to improve in the
short term (6 months) however no significant differ-
ence persists when patients were followed to 12
months.22–25 Notable findings included Gilmore
et al,22 which found significant reduction in body
weight in five patients with the highest adherence to
their platform, and Choi et al,21 which found
decreased perceived barrier to being active in the app
plus Fitbit intervention group.

Lastly, three studies evaluated the association of
text-messaging and web-based interventions with
breastfeeding. One RCT showed that a text-based
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intervention significantly improved continuation of
breastfeeding even when controlling for infant age,
mother’s income, education, and type of delivery.26

Compared with the control group, the intervention
group had a significantly higher rate of exclusive
breastfeeding at 6 months than the control group, with
an adjusted odds ratio (OR) of 2.67 (95% CI 1.45–
4.91).26 Ahmed et al27 found a significant difference
with 84% of the intervention group compared with
66% of the control group breastfeeding at 3 months.
In the case–control study, there was a 6% decrease in
exclusive breast feeding in the intervention group,
compared with a 14% decrease in the comparison
group after adjusting for covariates.28

Two reviewers (CL and YBT) independently
reviewed 979 title and abstracts and 310 full-text
articles in high-risk obstetrics (Appendix 8, avail-
able online at http://links.lww.com/AOG/B689).
Appendix 9 (available online at http://links.lww.
com/AOG/B689) provides a summary of the evi-
dence for the 13 studies on telehealth interventions
for high risk pregnancies. Thirteen articles met the
inclusion criteria: 11 randomized RCTs, one non-
RCT, and one retrospective cohort study, for a total
of 1,514 perinatal women. The 13 studies reviewed
focused on telehealth-mediated interventions for
diabetes management in pregnancy, interventions
for reduction of prenatal visits and optimizing man-
agement of asthma during pregnancy. All studies
were implemented during the antenatal period.
Duration of intervention varied among the 11 trials
and one study.

Eight trials (seven RCTs, one nonrandomized
controlled experiment) evaluated telehealth inter-
ventions in the management of diabetes during
pregnancy. Telehealth interventions comprised the
use of home internet-based telehealth systems,
glucometer-cell phone units with data transmission
capabilities, glucometers with integrated electronic
log books, and short message service for manage-
ment of diabetes in pregnancy. Both gestational
diabetes mellitus (GDM) and pre-existing diabetes
were included. One study29 included patients with
either GDM and pre-existing diabetes. Primary out-
comes included glycemic control as measured by
change in HbA1C; secondary outcomes included
a large range of maternal and fetal clinical out-
comes, including mode of delivery, gestational age
at delivery, neonatal intensive care unit admission,
and Apgar scores. All studies were conducted
between 1996 and 2018. Six of the eight stud-
ies29–34 reported no difference in glycemic control,
maternal clinical outcomes, and neonatal outcomes

despite higher frequency of data reporting in the tele-
health group31 (Appendix 9, http://links.lww.com/
AOG/B689). Two studies32,35 reported higher use of
insulin therapy in the telehealth group compared with
standard care (31% vs 4%). One study29 assessing par-
ticipants with both GDM and pre-existing diabetes in
pregnancy found lower rates of cesarean delivery and
macrosomia in the GDM telehealth group, but no
difference in quality of life or perceived stress between
groups. One study reported higher medication com-
pliance, lower mean blood glucose, lower rates of off-
target measurements, and lower rate of pregnancies
requiring insulin in the group that received a smart-
phone-based daily prompt.36 Overall, there was a rea-
sonably consistent trend toward reduction in
outpatient clinic visits while maintaining maternal
and neonatal clinical outcomes. However, there was
inconsistent and unclear blinding and allocation con-
cealment in five of the six studies29–32,35 and selection
bias in one study.30 Generalizability to the U.S. pop-
ulation is at best limited to two trials, consisting of 143
participants, as the remaining studies were all based in
high middle-income European countries.

Three studies37–39 among 353 pregnant partici-
pants evaluated telehealth-mediated reduction in pre-
natal appointments in Spain and Belgium. The
interventions ranged from a web-based clinical deci-
sion support tool for monitoring blood sugar in GDM,
wireless home monitoring devices including a blood
pressure monitor, smart body analyzer, and pulse oxi-
metry for remote monitoring of gestational hyperten-
sion and a glucometer linked with a mobile phone–
based app for monitoring patients with GDM. Two of
the trials were RCTs37,39 and one was a retrospective
cohort study.38 All studies reported remote monitor-
ing decreased the number of unscheduled visits. One
study38 evaluating clinical outcomes observed less
progression to preeclampsia (7/48 [14.58%] vs 43/98
[43.87%]) and less requirement for medical inter-
ventions among gestational hypertensives, including
induction of labor and maternal and neonatal hospi-
talizations. Although there was a reasonable consistent
trend toward the outcomes observed, outcomes were
imprecise, with small sample size and two different
clinical parameters (GDM and gestational hyperten-
sion). There was a trend toward a high risk of selection
bias in two of three studies,38,39 one study38 with an
imbalance in number of participants assigned to each
group and one study38 reported no difference in
clinical outcomes, without reporting data to support
this conclusion. Applicability to the U.S. health care
system must be viewed with caution, given that all
studies were performed outside of the United States.
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Two RCTs40,41 among 278 pregnant women
assessed telehealth on asthma control outcomes. In
a study conducted in Australia, Zairina and col-
leagues assessed the effectiveness of a mobile app-
based monitoring system, with automated feedback
messaging for measuring pulmonary function and
recording asthma symptoms and weekly asthma
medication usage. The primary outcome measured
was change in asthma control. Antenatal complica-
tions including GDM, hypertensive disorders, post-
partum hemorrhage, and neonatal outcomes were
also measured. The telehealth intervention
improved subjective asthma control as measured
by a questionnaire (95% CI 20.66 to 20.07) and
asthma-related quality of life (95% CI 0.29 to 1.16)
at 6 months follow-up. The telehealth intervention
group had a higher proportion of participants with
well-controlled asthma than the control group at 6
months (82% vs 58%). No significant difference was
found in objective pulmonary function, unsched-
uled visits, days off work or school, oral corticoste-
roid use or fetal and maternal clinical outcomes
between groups. The study was reasonably precise
and with a low risk of bias. The outcomes measured
were relevant, complete, and numerical results cor-
related to statistical analysis. However, the sample
size was small, no other similar studies were found,
and the setting may not be applicable to the U.S.
population. One U.S. randomized control trial eval-
uated a text-based intervention for monitoring post-
partum blood pressure in women with hypertensive
disease of pregnancy. Among 206 women in the
study, the 103 in the intervention group who
remotely monitored blood pressure and communi-
cated results using text-based reporting showed
a significant increase in blood pressure measure-
ments obtained in the first 10 days postpartum,
and 84% in the text-based surveillance met Ameri-
can College of Obstetricians and Gynecologists’
guidelines for blood pressure recording at 3–4 and
7–10 days postpartum.41

Two reviewers, SS and DG, independently re-
viewed 422 title and abstracts and 67 full-text articles
in family planning (Appendix 10, available online at
http://links.lww.com/AOG/B689). Twelve articles
met the inclusion criteria: seven RCTs, one cluster
RCT, and four cohort studies evaluated the effect of
text message interventions on emergency contracep-
tive prescription fulfillment (Wilkinson TA, Berardi
MR, Crocker EA, Nordt C, Silverstein M. Feasibility
of using text message reminders to increase fulfilment
of emergency contraception prescriptions by adoles-
cents [letter]. J Fam Plann Reprod Health Care 2017;

43:79–80.), any contraception initiation,42 any contra-
ception use,43–45 and oral contraception adherence46

in 23,221 women (Appendix 11, available online at
http://links.lww.com/AOG/B689). Duration of inter-
vention varied among the 12 studies. The types of text
message interventions included noninteractive, repet-
itive texts (Wilkinson et al, Reprod Health
Care),42,43,45,46 and interactive bidirectional texts.44

These studies did not show evidence of a beneficial
effect of text message intervention on contraceptive
initiation, use, or adherence. A pilot study showed
a possible temporal effect of text messages on emer-
gency contraception fulfillment, but this study was
exploratory in nature (Wilkinson et al, Reprod Health
Care).

Two RCTs47–49 assessed the effect of text messag-
ing support on contraceptive continuation. One study
of 962 participants evaluated the effect of 47 individ-
ual interactive daily educational text messages on oral
contraceptive continuation at 6 months. The interven-
tion group had significantly higher continuation rates,
and analyses stratified by age, history of oral contra-
ceptive pill use, and race did not alter the effect of the
intervention.48 A smaller pilot study of 100 partici-
pants assessed the effect on depot medroxyprogester-
one acetate continuation of an intervention consisting
of daily interactive text appointment reminders and
other health messages.47,49 The results for injection
cycle 349 and at 20 months47 were published in two
reports, and improved depot medroxyprogesterone
acetate continuation was noted at 20 months in the
intervention group. These studies, taken together, sup-
port the beneficial effect of daily interactive text mes-
sage reminders on oral contraceptive and injectable
contraceptive continuation.

Four studies were identified that evaluated inter-
ventions related to induced abortion, all of which were
related to medication abortion. One RCT explored the
utility of remote follow-up after medication abortion,
which allowed for text or online completion of a symp-
tom questionnaire, compared with clinic-based follow-
up.50 Overall, the proportion of patients receiving
follow-up was not different in the two groups.

Three cohort studies evaluated the provision of
medication abortion using telehealth in a clinic system
in Iowa. One study compared the prevalence of
clinically significant adverse events between patients
receiving telehealth services compared with those
receiving in-person services over a period of 7 years.51

The analysis found that telehealth provision was non-
inferior to in-person provision in terms of these safety
outcomes. Another cohort study found that effective-
ness of the medication abortion was similar between
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patients receiving telehealth services and those receiv-
ing in-person services; some measures of acceptability
were significantly higher among telehealth patients.52

The third study evaluated changes in the service deliv-
ery statistics of the clinic system in the 2 years after
telehealth was introduced compared with the 2 years
prior.53 In the latter period, patients were significantly
more likely to obtain a medication abortion and to
obtain a first-trimester abortion. Travel distance to
the clinic decreased slightly. Taken together, these
findings suggest that telehealth provision of medica-
tion improves access to early abortion with similar
clinical outcomes compared with in-person provision.

Two reviewers (C.T.W. and N.D.) independently
reviewed 1,277 title and abstracts with 199 full-text
articles in the gynecology group (Appendix 12, avail-
able online at http://links.lww.com/AOG/B689).
Appendix 13 (available online at http://links.lww.
com/AOG/B689) provides a summary of the evi-
dence for the three studies on telehealth interventions
for gynecology. Three articles met the inclusion crite-
ria: two RCTs and one follow-up to RCT, for a total of
704 women. The three studies focused on telehealth
interventions for adolescent notification of positive
test results for sexually transmitted infections and
treatment for SUI. Age of participants and duration
of intervention varied among the three studies. No
studies that met inclusion criteria were found in repro-
ductive endocrinology or gynecologic oncology sub-
specialty clinical areas.

One RCT was identified that examined the
effectiveness of a telehealth intervention on successful
adolescent notification of positive test results for
sexually transmitted infections.54 This study used
a 233 factorial design and randomized 383 women
(mean age for women was 17.6 years) and 201 men to
one of six combinations including a combination of
one of three modes of notification: call alone, text
alone, call plus text. The study was judged to have
low risk of bias (Appendix 12, http://links.lww.com/
AOG/B689). The setting was a pediatric emergency
department in a large U.S. city, so applicability to U.S.
populations is high. For women, successful notifica-
tion was greater for call plus text message (OR 3.2;
95% CI 1.4–6.9) as compared with call or text alone
and documenting a confidential phone number on the
information card (OR 3.6; 95% CI 1.7–7.5) resulted in
more successful notification as compared with not
(Appendix 13, http://links.lww.com/AOG/B689).

One RCT examined the effectiveness of treat-
ment for SUI delivered using a mobile app focused on
pelvic floor muscle training exercises with informa-
tion describing SUI, the pelvic floor, and lifestyle

factors related to incontinence compared with control,
which had delayed access to the app.56 A follow-up
study to the same RCT examined 62 women who
were randomized to the app and compared their out-
comes at 2 years postintervention with baseline
data.57 The studies had low risk of bias (Appendix
5, http://links.lww.com/AOG/B689) and findings
were reasonably precise, with narrow CIs. In the
RCT, women in the app group reported improve-
ments in symptom severity as measured by the Inter-
national Consultation on Incontinence Questionnaire
Short Form (mean score reduction: 3.9, 95% CI 3.0–4.
7) and condition-specific quality of life using the Inter-
national Consultation on Incontinence Questionnaire-
Lower Urinary Tract Symptom Quality of Life scores
(mean score reduction: 4.8, 3.4–6.2), and the groups
were significantly different (mean score difference:
23.2, 24.3 to 22.1; mean score difference: 24.6,
27.8 to 21.4). Of women in the app group, 98.4%
(60/61) performed pelvic floor muscle training at
follow-up, and 41.0% (25/61) performed it daily.56

The women who were followed for 2 years showed
a mean decrease of 3.1 (95% CI 2.0–4.2) on the Inter-
national Consultation on Incontinence Questionnaire
Short Form and 4.0 (95% CI 2.1–5.9) on International
Consultation on Incontinence Questionnaire-Lower
Urinary Tract Symptom Quality of Life scores. Fur-
thermore, 8.7% rated themselves as very much better,
19.6% as much better, and 34.8% as a little better; use
of incontinence protection products decreased signif-
icantly; and the proportion of women who felt they
could contract their pelvic muscles correctly increased
from 30.4% (14/46) to 67.4% (31/46).57

DISCUSSION

In the emerging field of telehealth, it was noteworthy
that our review screened nearly 3,926 published articles
and the final review included 47 articles, which included
31,967 participants (Fig. 1). The review had a broad
scope, encompassing low- and high-risk obstetrics, fam-
ily planning, and general gynecology reflecting the wide
reach of telehealth in women’s health services. Although
there was limited rigorous evidence supporting tele-
health interventions in obstetrics and gynecology, we
found some promising interventions deserving of clini-
cal uptake and future study.

One theme that emerged from our review is that
text messaging may be helpful to reinforce certain
health behaviors, such as smoking cessation during
pregnancy, breastfeeding, and adherence to contra-
ception. In contrast, text messaging to initiate a behav-
ior or treatment, such as starting a new contraceptive
method, was not effective. It may be that patient
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motivation is a critical prerequisite for the success of
telehealth interventions such as text messaging, and
more research is needed to identify populations that
might be more receptive to interventions aimed at
behavior change.

Another theme highlighted in our review is the
role that remote monitoring and virtual visits can play
in settings where there are barriers to facility-based
care. In the case of high-risk obstetrics, we found that
patient-generated data transmitted using remote mon-
itoring and mobile phones led to fewer scheduled
outpatient visits for the management of diabetes and
hypertension. In the case of medication abortion,
telehealth improved access to early abortion. In both
examples, the safety and effectiveness of the telehealth
service was equivalent to in-person care. Future
studies should examine the role that these interven-
tions could play in other services that may be difficult
for some patients to access, including contraception
provision and management.

Future studies are needed to explore these themes
with attention to pairing the telehealth modality and
the health outcome most likely to benefit from
a targeted intervention, some of which are identified
here. Additional controlled trials are needed for the
more emerging aspects of telehealth, such as remote
monitoring and wearable devices, which currently
have been studied primarily with pilot or feasibility
trials. Also, this review did not examine patient
satisfaction, health care provider ratings, or cost
analysis, which can also inform future directions of
telehealth. Our systematic review has several
strengths. First, we included only studies with at least
two comparison groups: RCTs, comparative cohort,
and case–control studies. Second, the focus on clinical
and behavioral outcomes makes the findings relevant
to practicing women’s health care providers. Finally,
the systematic review methodology offers practical
signals from the diverse and growing literature on
telehealth interventions being tested in obstetrics and
gynecology. This review provides an initial frame-
work that can be updated as further evidence is gen-
erated. The potential benefits and gaps in evidence
highlight the need for further work to understand
what interventions are effective and should be im-
plemented in clinical practice.

Limitations of the review include only incorporat-
ing peer-reviewed research in our search strategy and
excluding gray literature, thus narrowing the available
literature and reducing access to negative trials. The
review was designed to summarize evidence from
RCTs as well as comparative observational and case–
control studies. Evidence from observational studies

was more cautiously interpreted owing to design-
specific threats to internal validity, as were included
studies that used self-reporting mechanisms that may
have introduced bias. Within the parameters of the
evidence synthesis, research was limited to English-
only studies conducted in very high United Nations
Human Development Index countries.5 As such, this
review is less generalizable to developing nations.
Additionally, women consented to participate in ran-
domized trials or included in small, focused investiga-
tions may have limited generalizability to the general
population. Given the variable study follow-up times,
we also could not determine whether some effects
might be transient or the result of Hawthorne effects.
As mentioned in the Methods section, our develop-
ment process deviated from the PRISMA methodol-
ogy. Given the large scope of our review, we assessed
the quality and content of literature before specifying
inclusion and exclusion criteria, and thus did not pub-
licly post our review protocol before study initiation.
Nevertheless, we provided details on our process that
increase the transparency and replicability of this
review, and all stages of the review were managed to
ensure consistency across topic groups at all stages of
the review. By focusing on the RCT evidence in our
synthesis and limiting the review to study designs that
compared women exposed and unexposed to tele-
health interventions, our synthesis provides a thorough
and comprehensive exploration of the effects of tele-
health across several domains of women’s reproductive
health care.

With some notable exceptions, this review
highlights the marked gap in knowledge of
telehealth-mediated interventions in women’s
health care. Although the advent of technologic ad-
vances has created an opportunity for integration of
telehealth into practice, little is known of the poten-
tial benefits or possible harms of these interven-
tions. More evidence is needed to help clinicians
determine how they might integrate telehealth into
practice in ways that clearly improve patient care.
Although this systematic review suggests some ben-
efit for specific telehealth interventions, especially
text messaging and remote monitoring, further well-
designed studies are needed to examine interven-
tions such as wearable devices and virtual visits to
encompass the larger integration of telehealth in
obstetrics and gynecology.
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