
REVIEWS
Telehealth Interventions Designed for Women: an Evidence Map
Karen M. Goldstein, MD, MSPH1,2, Leah L. Zullig, PhD, MPH1,3, Eric A. Dedert, PhD4,5,6,
Amir Alishahi Tabriz, MD, MPH, PhD7, Timothy W. Brearly, PsyD8,9, Giselle Raitz, MD2,
Suchita Shah Sata, MD2, John D. Whited, MD, MHS1,2, Hayden B. Bosworth, PhD1,2,3,6,10,
Adelaide M. Gordon, MPH1, Avishek Nagi, MS1, John W. Williams Jr, MD, MHSc1,2, and
Jennifer M. Gierisch, PhD, MPH1,2,3

1Center for Health Services Research in Primary Care, Durham Veterans Affairs Health Care System, Durham, NC, USA; 2Department of Medicine,
DukeUniversity, Durham,NC, USA; 3Department of PopulationHealth Sciences, DukeUniversity, Durham,NC, USA; 4DurhamVeterans Affairs Health
Care System, Durham, NC, USA; 5VA Mid-Atlantic Mental Illness Research, Education and Clinical Center (MIRECC), Durham, NC, USA;
6Department of Psychiatry and Behavioral Sciences, Duke University Medical Center, Durham, NC, USA; 7Department of Health Policy and
Management, Gillings School of Global Public Health, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 8Salisbury Veterans Affairs
HealthCare System, Salisbury, NC, USA; 9Neuropsychology Assessment Service,Walter ReedNational MilitaryMedical Center, Bethesda, MD, USA;
10School of Nursing, Duke University, Durham, NC, USA.

BACKGROUND: Telehealth employs technology to con-
nect patients to the right healthcare resources at the right
time. Women are high utilizers of healthcare with gender-
specific health issues that may benefit from the conve-
nience and personalization of telehealth. Thus, we pro-
duced an evidence map describing the quantity, distribu-
tion, and characteristics of evidence assessing the effec-
tiveness of telehealth services designed for women.
METHODS: We searched MEDLINE® (via PubMed®) and
Embase® from inception through March 20, 2018. We
screened systematic reviews (SRs), randomized trials,
and quasi-experimental studies using predetermined eli-
gibility criteria. Articles meeting inclusion criteria were
identified for data abstraction. To assess emerging trends,
we also conducted a targeted search of ClinicalTrials.gov.
RESULTS: Two hundred thirty-four primary studies and
three SRs were eligible for abstraction. We grouped stud-
ies into focused areas of research: maternal health (n =
96), prevention (n = 46), disease management (n = 63),
family planning (n = 9), high-risk breast cancer assess-
ment (n = 10), intimate partner violence (n = 7), and men-
tal health (n = 3). Most interventions focused on phone as
the primary telehealth modality and featured healthcare
team-to-patient communication and were limited in du-
ration (e.g., < 12 weeks). Few interventions were con-
ducted with older women (≥ 60 years) or in racially/
ethnically diverse populations. There are few SRs in this
area and limited evidence regarding newer telehealth mo-
dalities such as mobile-based applications or short mes-
sage service/texting. Targeted search of clinical.trials.gov
yielded 73 ongoing studies that show a shift in the use of
non-telephone modalities.
DISCUSSION: Our systematic evidence map highlights
gaps in the existing literature, such as a lack of studies

in key women’s health areas (intimate partner violence,
mental health), and a dearth of relevant SRs. With few
existing SRs in this literature, there is an opportunity for
examining effects, efficiency, and acceptability across
studies to inform efforts at implementing telehealth for
women.
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INTRODUCTION

Telehealth is an important mechanism for delivering patient-
centered healthcare outside of time and location restrictions of
a traditional face-to-face medical encounter. According to the
U.S. Health Resources and Services Administration, telehealth
is defined as Bthe use of electronic information and telecom-
munication technologies to support and promote long-distance
clinical healthcare, patient and professional health-related ed-
ucation, public health and health administration.^1 Telehealth
encompasses a variety of technologies and approaches to
connect patients to healthcare resources with the goal of im-
proving personalization, efficiency, access to care, and secure
sharing of health information. Nationally, telehealth strategies
have flourished due to an increased emphasis on efficient
healthcare delivery in recent health policies.2

Telehealth has the ability to personalize healthcare via deliv-
ering the right intervention to the right patient at the right time.3

Women are one population that may benefit from individualized
tailoring offered by telehealth approaches. They have gender-
specific healthcare needs due to biologic and sociocultural char-
acteristics, are high utilizers of healthcare, and are more likely
than men to use mobile applications or search for health infor-
mation online.4, 5 Telehealth is well suited to overcome barriers to
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obtaining healthcare that are frequently reported by women, such
as competing demands.6, 7 Yet, womenmay need gender-specific
approaches to optimize engagement with certain telehealth tech-
nologies.8 Which types of telehealth interventions are most ef-
fective in women is unknown.
As an initial step toward understanding the effectiveness of

telehealth for women, we sought to describe the current land-
scape of telehealth interventions designed specifically for women
using an evidence mapping approach. In keeping with the prin-
ciples of evidence mapping,9 we provide high-level information
across a broad literature in this area rather than seeking detailed
information on a narrow set of questions. Thus, our specific
question for this evidence map was: What are the quantity,
distribution, and characteristics of evidence assessing the effec-
tiveness of telehealth services designed specifically for women?

METHODS

This work is an update of a larger project for the Veterans
Health Administration (VHA) Evidence-based Synthesis Pro-
gram (ESP). The original technical report is available at
https://www.hsrd.research.va.gov/publications/esp and
includes a more detailed discussion of our methodology. We
followed a standard protocol (PROSPERO registration num-
ber CRD42017065965). We pilot-tested each step to train and
calibrate study investigators.

Definitions

Here, we define key terms used in this study. We acknowledge
the conceptual differences between sex and gender;10 however,
because this evidence map describes literature across condi-
tions and diagnoses, we opted to use Bgender^ to be inclusive
of social and cultural experiences of relevant conditions in
addition to their biologic basis. We operationalized Bdesigned
specifically for women^ to mean interventions organized
around one of three conditions: (1) female-only conditions
(e.g., pregnancy), (2) female-predominant conditions (e.g.,
breast cancer), or (3) interventions targeting conditions that
affect both sexes (e.g., diabetes) but customized for, and
assessed solely among, women. This last category of condi-
tions was included due to the growing awareness of gender-
based variability in pathophysiology and experience of disease
processes (e.g., acute coronary disease). We purposely omitted
telehealth interventions delivered to mixed-gender populations,
because our prior work suggests we would be unlikely to find a
significant yield of relevant gender-effect subanalyses.11

Because telehealth can encompass a wide variety of strate-
gies and approaches in the context of healthcare, we opera-
tionalized telehealth broadly. Specifically, we defined tele-
health as any bidirectional technology used to synchronously
or asynchronously transmit clinical information across a dis-
tance between patients and members of the medical/mental
healthcare team or provider-to-provider interactions for the
purpose of diagnosis, consultation, treatment, and/or

prevention. Examples of telehealth technologies are telephone,
short message service (SMS)/text messaging, video confer-
encing, and interactive voice response systems. We excluded
interventions that solely delivered educational content or that
were unidirectional (e.g., static websites).
Finally, we considered telehealth to be a central interven-

tion component when the telehealth technologies (e.g., text
messaging) were the primary mode of intervention delivery,
and any non-telehealth components (e.g., written materials)
played a minor role in relaying intervention content, impacting
outcomes, or delivering healthcare. Telehealth was considered
non-central if the above criteria were not met.

Data Sources and Searches

In collaboration with an expert reference librarian, we searched
MEDLINE® (via PubMed®) and Embase® to identify relevant
articles and systematic reviews (SRs) published between incep-
tion and March 20, 2018. We used a combination of Medical
Subject Headings (MeSH), keywords, and selected free-text
terms for women’s health and telemedicine (Appendix 1). To
identify ongoing studies, we also conducted a targeted search of
www.clinicaltrials.gov between inception and March 26, 2018.
We used keywords related to telehealth modalities and limited
to those studies with projected enrollment of 100 or more and
only recruiting women. All citations were imported into two
electronic databases (for referencing, EndNote® version X7;
Thomson Reuters, Philadelphia, PA; for data abstraction, Dis-
tillerSR; Evidence Partners, Inc., Manotick, ON, Canada).

Study Selection

Eligible studies included interventions that met our definitions of
telehealth and were designed specifically for women. Because
our Department of Veterans Affairs (VA) operational leadership
partners were interested in the literature that assessed effective-
ness, we limited our search to Cochrane Effective Practice and
Organisation of Care (EPOC) Group criteria, which identifies
study designs best suited to assess effects of health system
interventions like telehealth.12 EPOC criteria include both ran-
domized and non-randomized study designs with prospective
data collection. Similarly, we limited our search to studies with at
least 100 patient participants (regardless of whether the unit of
randomization was at provider or system level). We included
studies that had any type of comparator (e.g., active, usual care)
and any follow-up duration and collected data on outcomes at
the patient level (e.g., quality of life), provider level (e.g., pro-
vider satisfaction), or system level (e.g., utilization). See Appen-
dix 2 for detailed prespecified eligibility criteria.
Two investigators independently evaluated titles and

abstracts to identify potentially eligible primary studies and
SRs. Studies advanced to full-text review if either reviewer
identified it as meeting inclusion criteria. To be eligible at full-
text review, studies had to meet all eligibility criteria. If we
were unable to assess an eligibility criterion due to missing
information, the study was excluded.
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Due to the large volume of primary studies, we planned to
pilot single-review screening at the full-text stage. We found
an inter-rater reliability of 87% after the first 200 citations,
which we deemed as an acceptable level to proceed with single
full-text review. To preserve a rigorous full-text screening
process, we conducted an ongoing evaluation through a ran-
dom dual screening by another senior investigator (KMG,
JMG). Interim examination of the random sample demonstrat-
ed continued high concordance on excluded studies but poor
concordance on included studies. Thus, all studies categorized
as included by single review went through a dual full-text
review by senior investigators (KMG, JMG).
Two investigators examined the SRs separately. Disagree-

ments were resolved by consensus between the two or by a
third investigator if consensus could not be reached.

Data Extraction and Quality Assessment

Data from primary studies meeting inclusion criteria were
abstracted into a customized DistillerSR database by one
investigator, and a random sample of 10% was over-read by
one of three senior investigators. Data from SRs were abstract-
ed into an Excel database and over-read by senior investiga-
tors. Disagreements were resolved by consensus or arbitrated
by the study team.
We abstracted the following data elements: study design,

intervention, comparator, outcomes reported, study popula-
tion, communication dyad members (e.g., provider to patient),
primary telehealth modality (e.g., telephone, texting), inter-
vention timing (synchronous or asynchronous), intervention-
ist, study size, study setting, and centrality of telehealth mo-
dality in a given intervention. For ongoing studies identified in
the ClinicalTrials.gov search, we abstracted telehealth modal-
ity, outcome type, and country of recruitment. A formal as-
sessment of individual studymethodological rigor was beyond
the scope of this mapping project; thus, we did not collect data
to assess individual study quality.

Data Synthesis and Analysis

We mapped the literature that emerged from our search
into the focused areas of research. Further, we identified
23 studies with more than one active telehealth arm.13–35

For these studies, we collapsed data across study arms so
that each study is represented only one time in graphical
depictions of the data. We summarize the data narratively
and include tabular and graphical formats to convey key
features of the literature.

Role of Funding Source

This project (VA-ESP 09-210; 2017) and the Durham VA
Health Care System ESP are funded by the U.S. Department
of Veterans Affairs, which had no involvement in data collec-
tion, analysis, interpretation of results, or decision to submit
this manuscript.

RESULTS

The literature search identified 5892 unique citations, and after
screening at the abstract level, 821 primary studies and 22 SRs
underwent full-text review. Of these, 234 studies and 3 SRs
were retained for data abstraction (Fig. 1) and clustered in the
following 7 focused areas of research: maternal health (96
primary studies, 1 SR), disease management (63 primary stud-
ies, 1 SR), prevention (46 primary studies), family planning (9
studies), assessment of women at high risk of breast cancer (10
studies), intimate partner violence (IPV) (7 primary studies, 1
SR), and mental health (3 studies). When study topics could
have been categorized into more than one area of research, we
categorized by the affected population (e.g., maternal health for
interventions related to postpartum depression) and not by the
target of the intervention (e.g., mental health). The earliest study
meeting inclusion criteria were published in 1987. Additional
details about individual studies are available in Appendix 3.

Primary Studies and Systematic Reviews

Participant Sociodemographic Characteristics of Women’s
Telehealth Interventions. Across the literature on women’s
telehealth interventions, the majority of published studies
recruited 250 or fewer participants (n = 168, 71%). Age
distributions were tracked with typical age onset for the
relevant health condition. For example, maternal health
studies were focused on women in their 20s and 30s. Yet,
there was an overall trend of limited telehealth studies
intervening on the health issues of women aged 60 years and
older across the identified reports on prevention, disease
management, mental health, and IPV. In addition, when
mapping the race and ethnic composition, we found that
only half of the studies reported the race and ethnic
distribution (n = 111, 47%). For studies that did provide data
on race distribution, most included populations were
predominantly white (n = 80, 72%). Of note, nine studies
targeted African-American women only.14, 36–43

Characteristics of Women’s Telehealth Interventions. Clear
patterns emerged for key characteristics of telehealth centrality,
modality, and focus of the treatment dyad. First, telehealth
technologies were the central mode of intervention delivery
across the majority of studies (n = 161, 69%). Next, across all
areas of research, telephone was the dominant modality (n =
191, 82%) to deliver intervention content (Fig. 2). Non-phone
modalities included interactive websites (n = 12, 5%), SMS/
text messaging (n = 10, 4%), interactive mobile applications
(n = 7, 3%), multiple modalities (n = 9, 4%), and other (n = 5,
2%). Of the studies using a primary telehealth modality other
than telephone, all but two were published since 2010,44, 45

reflecting a paucity of adequately powered published literature
assessing new and emerging telehealth technologies (Fig. 3).
Most studies used telehealth technologies to facilitate commu-
nication between patients and healthcare team members (n =
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200, 85%). Only three prevention-focused studies used tele-
health to communicate from one healthcare provider to another
(Fig. 4).15, 33, 46

Few studies exclusively used physicians or advanced prac-
tice providers (e.g., nurse practitioners, physician assistants) as
a telehealth interventionist. Instead, interventions were mostly
supported by a variety of credentialed (e.g., registered nurses,
behavioral health specialists) and non-credentialed (e.g.,
health educators, peer or lay health workers) positions (n =

234, 99%). Of the 191 studies that reported intervention du-
ration, the majority were limited in their duration and did not
extend beyond 24 weeks (n = 125, 65%). The focused area of
prevention was an exception, with most studies lasting
25 weeks or more in duration (n = 19, 40% reporting dura-
tion). The overwhelming majority of studies were conducted
in countries categorized as high income by the World Bank47

(n = 202, 86%). The area of family planning was an exception
as half of its studies were conducted in middle- and low-

Figure 1. Literature flow diagram.

Figure 2. Included studies by telehealth modality, number of studies, number of participants, and focused area of research. BC = breast cancer.
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income countries (n = 5, 56%). Of those studies that clearly
identified a primary outcome (n = 224), none use a provider-
level outcome (e.g., provider satisfaction) and only 19 used a
system-level outcome (e.g., access to care, utilization).
Three research areas (maternal health, prevention, disease

management) made up 88% of this literature (n = 205). The
most common intervention targets among maternal health
studies were prenatal care (n = 26), lactation (n = 17), and
peripartummental health (n = 16). One SR addressed maternal
mental health and evaluated Web-based treatments with inter-
ventionist support by either text or telephone for perinatal
mood disorder.48 Over half of disease management interven-
tions were related to breast cancer treatment and survivorship
(n = 44, 69%). The next largest subcategory under disease
management was cardiovascular disease/risk factors (e.g., hy-
pertension, metabolic syndrome, or diabetes) with six studies
(10%). One SR (n = 2002; published 201849) also focused on
disease management and was a synthesis of randomized trials
testing telephone interventions to improve quality of life for
breast cancer patients. For prevention, there were 18 studies on
increasing physical activity, 15 on cancer screening, and 13 on
weight management. Of note, there were an additional 10
studies on peripartum weight management in the maternal
health area and one study50 on weight management among
breast cancer survivors in the disease management area. Be-
tween the maternal health- and prevention-focused studies,
there were 20 studies on smoking cessation.
The remaining 12% of this literature (n = 27) fell into

smaller research areas. Family planning included five studies
addressing contraception use,51–55 two on assisted reproduc-
tion,56, 57 and two on abortion-related care.58, 59 High-risk
breast cancer assessment included seven studies comparing
in-person to telegenetic counseling,60–66 and two addressing
the needs of women at high risk.67, 68 IPV included six studies
that promoted the safety or well-being of women who had

experienced IPV,69–74 and one study addressed post-exposure
HIV prophylaxis.75 There was one SR that examined tele-
phone interventions for preventing new HIV infection76 that
identified this same study.

Grey Literature Search

Our targeted search of ClinicalTrials.gov produced 73 ongoing
studies across the previously described areas of research: mater-
nal health (n = 31, 42%), disease management (n= 22, 30%),
prevention (n = 11, 15%), family planning (n = 3, 4%), high-
risk breast cancer assessment (n = 3, 4%), mental health (n= 2,
3%), and IPV (n = 1, 1%). The most common subcategories
among these ongoing trials include breast cancer care and survi-
vorship (n = 14, 19%),weightmanagement (n= 8 (7 peripartum),
11%), and peripartum mental health (n = 5, 7%). Of these 73
studies, 33 use phone as the telehealth modality (45% vs. 81% in
published literature), 14 use multiple telehealth modalities (19%),
6 use videoconferencing (8%), 5 use an interactive mobile app
(7%), 4 use interactive websites (5%), and 3 use other modalities
(4%). Overall, 45% of active studies of telehealth interventions
designed for women are using a non-telephone approach as the
sole or contributing modality (Fig. 3). Fifty active studies plan
patient-level outcomes only (68% vs. 80% published literature)
and 18 measure patient- and system-level outcomes (25% vs.
20% published literature), while only three include any measures
of provider-level outcomes.77–79

DISCUSSION

To our knowledge, this is the first evidence map evaluating
telehealth services designed specifically for women.We found
that the majority of existing women’s telehealth interventions
were related to maternal health, prevention, and disease man-
agement. Within those categories respectively, prenatal care,

Figure 3. Timeline of publications by telehealth modality.
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physical activity promotion, and breast cancer care and survi-
vorship were most common and may offer opportunities for
future evidence synthesis. Surprisingly, fewer published stud-
ies and trials underway targeted gender-specific telehealth
approaches for mental health, IPV, family planning, and car-
diovascular disease risk factors such as diabetes and hyperten-
sion. Overall, telehealth interventions enrolled predominately
younger, white women; thus, there is a need for telehealth
interventions addressing health needs among older (aged ≥
60 years) and racially and ethnically diverse women. We also
found that the telephone was the dominant telehealth modality
across studies and that there is a dearth of evidence on alter-
native telehealth modalities such as interactive mobile-based
apps or SMS/texting.
The integration of telehealth into routine healthcare is expected

to increase, as is the breadth of modalities in use. For example,
there is significant unrealized potential to incorporate wearable

devices into the bidirectional telehealth communication loop,
which would bring home-based vital status monitoring such as
blood pressure and glucose directly to healthcare teams. We
identified that the current literature has focused almost exclusive-
ly on the use of telephone to deliver gender-specific telehealth
interventions. However, publication trends over time suggest an
increasing number of studies testing women’s telehealth inter-
ventions with non-telephone modalities. Further, our search of
ongoing clinical trials also suggests that this trend is shifting
toward more non-telephone modalities. This is encouraging as
it is critical that telehealth technology innovations be systemati-
cally evaluated for feasibility, acceptability, and effectiveness
amongwomen before they can bewidely disseminated in routine
healthcare practice. For example, mobile applications for wom-
en’s health have undergone tremendous growth and addressed
needs from postpartum sleep to oral contraceptive adherence80,
81; however, many such apps are not grounded in scientific
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Figure 4. Intervention features by focused area of research. BC = breast cancer; hc = healthcare; comp = computer; algo = algorithm; nr = not
reported; tele = telehealth.
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evidence or informed by medical expertise.82, 83 New technolo-
gies may also create opportunities to improve healthcare access
and engagement across cultural and socioeconomically diverse
populations.84, 85 Thus, future work in women’s telehealth inter-
ventions would benefit from the inclusion of both newer tele-
health modalities and diversity of patient populations.
Telehealth can facilitate the integration of non-traditional per-

sonnel resources to the healthcare team, potentially expanding the
reach of traditional healthcare staffing resources. By triaging
appropriate tasks to non-traditional healthcare team members, it
also expands the capacity of physicians and advanced practice
providers. However, we found that few studies measured
provider-level outcomes, and no studies used provider-level out-
comes as a primary outcome. The lack of provider-level out-
comes limits the ability to understand how telehealth strategies
for women are received by providers and if providers perceive
these strategies as beneficial to optimize the efficiency and quality
of clinical decision making.
The present literature on women’s telehealth interventions also

does not routinely measure system-level outcomes. This is nota-
ble, given that telehealth interventions are often touted to increase
access and efficiency. In addition, a robust understanding of the
cost of telehealth interventions is critical for making implemen-
tation decisions on a larger scale.86 Thus, to pursue efficient
dissemination and sustainability of tailored telehealth approaches,
an informed, systems perspective is critical. To develop such an
understanding, telehealth interventions need to be developed and
tested in a variety of system-level contexts in order to have robust
tools that will work in diverse healthcare settings. Large health-
care organizations that have invested heavily in the use of tele-
health modalities (e.g., VHA, Kaiser87, 88) are well situated to
support such outcomes assessment.
There is a need for more research using telehealth to im-

prove long-term health outcomes. The brief duration of many
interventions included in this review is a notable limitation of
the current evidence on telehealth interventions for women.
Short-term interventions are appropriate for time-limited con-
ditions such as pregnancy or infections; however, chronic
medical and mental health conditions often require follow-up
over an extended time. Telehealth interventions that use less
expensive modalities such as asynchronous mobile health or
automated computer algorithms could enable this longer-term
care while reducing the frequency of high-cost clinic visits.
While we conducted this review with high scientific rigor, our

evidence map should be interpreted with caution for several
reasons. First, there are multiple definitions of telehealth, and
other ways of operationalizing telehealth may produce different
results. Further, we only included study designs set forth by the
Cochrane EPOCGroup.12 It is possible that we excluded relevant
studies that used other designs. We chose EPOC designs because
these criteria provide a standardized mechanism by which to
gauge the potential value of the study to define the effectiveness
of telehealth strategies for women. In order to focus on studies
large enough to provide meaningful findings, we limited our
inclusion criteria to those studies that included at least 100

patients. While this would have allowed trials for which the unit
of randomizationwas providers or systems, requiring aminimum
number of patients may have excluded studies with relevant
findings. Due to the size and scope of this review, it was not
feasible to conduct dual review or abstraction of all studies.
Consistent with other evidence maps, we did not provide sum-
mary estimates of effects.
A key use of these maps is to inform decisions about where

additional primary research is needed. Future research about
the field of telehealth interventions for women is warranted in
areas across the lifespan, including family planning, geriatric
healthcare, and mental health. In addition, there is a need to
test telehealth strategies in more diverse patient populations
and contexts. Finally, studies exploring the use of newer tele-
health modalities that enroll more diverse patient populations
and which measure provider- and system-level outcomes
would add significance to this literature. Coordinated efforts
by funding agencies and investigators to plan patient-level
meta-analyses could leverage existing resources to efficiently
address some of these research gaps.
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