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Abstract: The use of electronic information and tele-
communications technologies to support health systems
has been increasingly recognized as an important tool in
postpartum care. An emerging body of research has
suggested that telehealth during the postpartum period
may alleviate racial disparities and transportation barriers,
while improving access to health resources. Thus, the
purpose of this article is to describe current barriers to
postpartum health, review prevalence and access tomobile
devices, and current uses of text messaging in the post-
partum period. We describe key areas of telemedicine
utilization including lactation services, blood pressure
monitoring, diabetes screening, mental health services,
weight loss programs, and access to contraception in the
postpartum period. Future research and clinical work
should aim to further examine the use of telehealth among
postpartum individuals.
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Introduction
Telemedicine has garnered national attention
and is increasingly used in nearly every aspect

of obstetrics and gynecology. Telehealth—
and particularly text messaging—has prom-
ising features to address the provision of
obstetrical and postpartum services. Trends
toward smart phone use are part of a broader
shift toward mobile technology that is shap-
ing the ways in which women communicate.
In a recent statement by the American
College of Obstetricians and Gynecologists
(ACOG), “telehealth provides comparable
health outcomes when compared with tradi-
tional methods of health care delivery with-
out compromising the patient–physician
relationship, and it also has been shown to
enhance patient satisfaction and improve
patient engagement.”1

Current Barriers to
Postpartum Care
Despite one half of pregnancy-related
deaths occurring postpartum, there exist
systematic barriers to the utilization of
postpartum care. Postpartum care is key
to addressing emotional and social well-
ness, breastfeeding issues, contraceptiveThe authors declare that they have nothing to disclose.
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counseling, pregnancy spacing, and long-
term health management in addition
to chronic disease treatment following
delivery.

In an effort to address care in the weeks
following birth, ACOG called for policy
and guideline changes toward a new para-
digm shift for management of this period,
now referred to as the “fourth trimester.”2

New guidelines should be tailored to the
individual needs to women with contact
as early as the first 3 weeks postpartum.
A second and more comprehensive
assessment of social, psychological, and
emotional well-being is recommended no
later than 12 weeks postpartum.2 How-
ever, incorporating the ACOG guidelines
into clinical practice poses a significant
and ongoing challenge and up to 40% of
women do not attend any postpartum visit
and the timing of in person visits may not
correspond with the timing of significant
patient events. Optimizing care will
require policy changes to meet the health
needs of women while accounting for
known barriers to adherence and provider
limitations.

In a survey of 600 randomly sampled
US postpartum care providers, an aver-
age of only 24.4± 11.7 minutes were
available to spend on a postpartum
visit.3 Thus, any movement toward im-
proved postpartum care calls for restruc-
turing how that care is provided.2 This
underscores the need for development of
innovative models to expand care and
accessibility for postpartum women,
many of who may be at risk for postnatal
events.

Reported patient barriers including lack
of childcare or transportation, and de-
manding work schedules without parental
leave are reducing compliance rates in
attendance of postpartum visits among
women postpartum.4 The most socially
and economically vulnerable women are
also greatest at risk for nonattendance. In
a study of over 6000 women in New York,
having Medicaid or no health insurance

was the strongest predictor for postpartum
visit nonattendance. Such divides are fur-
ther exacerbated among women living
in rural areas wherein access to obstetrical
services is becoming progressively sparse.5

Women under the age of 20 and wom-
en who identify as Hispanic or Latino in
ethnicity were less likely to return for a
postpartum visit. Nonattendance at their
postpartum visit means that vulnerable
women are missing opportunities for
screening and treatment. This is further
compounded by the fact that women who
do not attend their postpartum visit may
be at higher risks for undiagnosed post-
partum depression, unaddressed infant
feeding problems, and delayed contra-
ception uptake resulting in short interval
pregnancies and unintended pregnancy.6

Prevalence of Smartphones
The widespread availability and afford-
ability of smartphones has enabled their
prolific use. In a Pew Center survey,
nearly 81% of Americans own a smart
phone, a dramatic increase from 35% in
2011.7 Smartphones are particularly ubiq-
uitous among reproductive aged women,
with 92% of 18 to 29-year-old women
owning a device.7 As such, there is now a
growing reliance on smartphones for
health information and communication
as over 58 percent of Americans use their
device for health informatics.8 Health
Apps have received specific attention with
nearly 77% of all smart phone owners
having downloaded a health app in
the past.

Smartphones are effectively bridging
the gap in connectivity and have outpaced
more traditional means of accessing the
web. Hand-held devices are alleviating
the digital divide created by broadband
with lower income Americans exhibiting
a sharp uptake in ownership over the past
year, according to a pew research center
survey conducted in November 2016.7
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Patient Acceptance
Understanding patient preferences can guide
efforts to support the most vulnerable pa-
tients. Patient engagement and active partic-
ipation in health management is a core
feature of text-based care. Multiple studies
have demonstrated that women are willing
and able to participate in remote programs.
Textmessaging systems are a feasiblemethod
of engaging patient and increasing participant
satisfaction.9,10

In a survey study of patient preferen-
ces, women desired remote communica-
tion by phone or through the electronic
medical record portal during the postpar-
tum period. Many patients reported com-
fort with remote monitoring skills,
including measuring weight (91%) and
blood pressure (BP) (82%). There were
no differences in remote monitoring com-
fort by patient characteristics including
age, race, insurance, or parity.11 Thus,
remote text-based care can serve to in-
clude a diverse population of women with
different social economic backgrounds.

Current Models of Telehealth
Postpartum Care
Health care systems must meet the de-
mands of evolving trends toward providing
time-conscious, convenient, patient-cen-
tered care. The mobile phone-based ap-
proach to health care problems offers
health care providers several advantages.
First, text-based care enables bidirectional
communication and data processing in an
affordable and immediate way. Remote
texting also engages a diverse population
of women, particularly women in vulner-
able groups and those of lower socioeco-
nomic status. Platforms using automated
messaging allows for seamless and efficient
communication with minimal use of office-
based resources. Finally, texting avoids
transportation barriers that are particularly
present in rural and at risk populations and

time restraints associated with postpartum
visits.

Text-based care has been used for
innovative approaches to postpartum
care and for at-home monitoring. The
capability of telemedicine has been sig-
nificantly expanded with the consumer
electronics market and the ability to use
patient’s cell phones as secure and com-
pliant clinical endpoints.

Established virtual programs for prena-
tal care have pioneered to incorporate
remote postpartum visits with excellent
patient acceptance and efficacy. Patients
are able to utilize monitoring equipment at
home from their pregnancy monitoring.
For example, the MultiCare program in
Washington utilizes a nurse practitioner for
a 1 week postpartum visit while a Mayo
clinic program uses a phone call at 1 week
following delivery. Available services in-
clude, but are not limited to, lactation
support, BPmonitoring, diabetes screening,
mental health services, weight loss support,
and contraception counseling, described in
more details below.

Lactation Support
Lactation support has been identified as an
essential postpartum service but is often
limited in resource-poor communities.
Thus, “tele-lactation” has emerged to ad-
dress issues in accessing Certified Lactation
Counselor (CLC) among breastfeeding
mothers postpartum. Various remote and
electronic services allow women to connect
with a CLC through videoconferences on
personal tablets and smartphones.12 In a
review of 23 different lactation services
delivered through phone calls, videoconfer-
ence, text messaging, mobile apps and
interactive websites, tele-lactation services
were found to be both feasible and accept-
able, with high patient satisfaction.13 Sim-
ilarly, women who video conferenced with
a lactation consultant on a weekly basis
were unanimously comfortable with discus-
sing issues and felt that services were
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beneficial to their care.14 Ultimately, wom-
en participating in text-based services were
significantly more likely to continue breast-
feeding several months postpartum as com-
pared with those with standard care [76.2
vs. 67.3%, respectively; odds ratio (OR):
1.63, 95% confidence interval (CI): 1.10-
2.41].15

Thus, text-based care enhances post-
partum care of breastfeeding mothers,
allowing for timely delivery of services
while avoiding travel costs.

Text-based BP Monitoring
Multiple remote monitoring programs have
been proposed in response to growing rates
of hypertensive disease as the leading cause
of maternal morbidity and mortality and
obstetrical readmission following delivery.
Annualized costs for readmission for hyper-
tensive disorders has been estimated to
eclipse $730,000,000 in the United States.16

Recognizing the high prevalence of postpar-
tum hypertensive complications, the ACOG
Task Force on Hypertension in Pregnancy
recommends monitoring BP at 72 hours
postpartum and again in 7 to 10 days in
women diagnosed with a hypertensive dis-
ease of pregnancy.17 Telehealth technology
has been proposed for managing hyper-
tension disorders including chronic hyper-
tension, mild and severe preeclampsia,
superimposed preeclampsia, and hemolysis,
elevated liver enzymes, low platelet count
syndrome.Mobile devices could further help
alleviate resource disparities in care.

In one particular model, patients were
trained on the use of BP devices before
hospital discharge.18 A nurse-driven man-
agement algorithm was followed using a
HIPPA-compliant, text-based platform.
Investigators found that remote, bidirec-
tional communication was feasible and
led to high engagement, retention, and
patient satisfaction, with 83% of women
opting to continue text communication
beyond 3 weeks postpartum, and another
94% reported being satisfied with a text-

based program. Other investigators have
similarly found that 90% of the women
found remote testing to be simple and
78% of women preferred mobile commu-
nication to in-office testing.10,19

In a randomized controlled trial of wom-
en presenting with either gestational hyper-
tension or preeclampsia, requiring
postpartum antihypertensive treatment, pa-
tients were randomized to self-management
with texting or usual care. Self-management
with texting entailed daily home BP mon-
itoring and automated medication reduction
through telemonitoring. Remote monitoring
through telehealthwas associatedwith better
BP control at 6 weeks postpartum with
adjusted differences in systolic pressure
−5.2 (95% CI: −9.3 to −1.2) and diastolic
pressure −5.8 (95% CI: −9.1 to −2.5) mm
Hg. Diastolic BP remained significantly
lower in those self-managing to 6 months:
adjusted difference −4.5 (−8.1 to −0.8) mm
Hg. Text-based monitoring was found to be
promising with high levels of recruitment,
retention, and compliance among women
compared with standard treatment.20 In a
similar randomized controlled trial of 206
postpartum women using text-based surveil-
lance compared with traditional office-based
follow-up, investigators found that patient
were overwhelmingly [92.2% vs. 43.7%;
adjusted OR: 58.2 (16.2 to 208.1),
P<0.001] more compliant with remote test-
ing and text-based monitoring was more
effective in obtaining BPs.21

Text-based Diabetes Screening
Gestational diabetes mellitus affects 8%
of all pregnancies in the United States but
disproportionately affects women in ra-
cial/ethnic minority communities.22 Rec-
ognizing the high prevalence of type 2
diabetes following Gestational diabetes
mellitus, ACOG recommends screening
at 4 to 12 weeks postpartum with a 75 g,
2-hour oral glucose tolerance test.23 How-
ever, compliance rates with postpartum
screening has been reported as low as 20%
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nationally.24 Text-based applications
have been proposed to address key
barriers in care. In a prospective, cluster-
controlled study, 2 hospital sites in Can-
ada experienced a doubling of compliance
with postpartum screening following the
implementation of reminder texts (text
group 28% vs. standard group 14%;
P= 0.01).25

In our own institution, we developed an
easy-to-use mobile application to reliably
report fasting blood glucose values in the
postpartum period in women with a history
of gestational diabetes with the primary
aim of evaluating its ability to diagnose
type 2 diabetes mellitus. In a study of 446
women randomized to home screening with
fasting blood glucose through text-based
monitoring and usual care, text-based
screening successfully captured all patients
with type 2 diabetes with 100% sensitivity
(86% to 100%), 86% specificity (77% to
93.0%), and a 100% (94% to 100%) neg-
ative predictive value. Text-based screening
nearly doubled compliance rates compared
with standard screening (standard care 25%
vs. texting 48%, P<0.001) leading to high-
er detection rates of type 2 diabetes (stand-
ard care 5.4 vs. texting 12.1%, P<0.02). At
baseline, we found disparities in compliance
with in-person 2-hour oral glucose toler-
ance test as non-Black women were signifi-
cantly more likely than black women to
complete standard screening (White 28.5%
vs. Black 11.1%, P<0.02). Text-based care
had an increase in compliance among black
women and narrowed the racial gap in care
(non-Black women 49.4% vs. Black women
34.5%, P< 0.12).26,27

Text-based Mental Health
Services
Postpartum depression and mental disor-
ders are the most common medical prob-
lem new mothers face, occurring in 15%
of women after delivery with significant
neonatal and maternal sequela. Perinatal

depression affects 1 in 7 women, repre-
senting one of the most common compli-
cations of the postpartum period.28 Low-
income mothers are particularly at risk
with compounding financial stressors.

Text-based and mobile applications are
an underutilized tool for the diagnosis
and treatment of mood disorders. Re-
search to support use of telemedicine for
postpartum mental health is limited. A
systematic review of 10 studies showed
cognitive behavioral therapy through tel-
emedicine (phone, e-mail, app/websites)
overall resulted in improvements in ma-
ternal depression.29 Preliminary data
from another systematic review on tele-
medicine for postpartum mood disorders
suggested improvement in symptoms at 3
to 12 months postintervention.30

Text-based screening has shown im-
proved detection rates of at-risk women.
In a study of 937 women receiving screen-
ing for postpartum depression through
text messaging, investigators reported
agreement between the texted screen and
the Edinburgh Postnatal Depression
Scale. Participants reported high rates of
satisfaction with using text messaging
technology.31 Similarly, text-based treat-
ment of mood disorders has been shown
to be effective.

Supportive text messages to at-risk
mothers 4 times weekly for 6 months were
well-accepted, and may serve as a simple,
inexpensive adjunct therapy well-suited to
cross socioeconomic boundaries and pro-
vide private support for at-risk mothers
suffering from postpartum depression.32

Text-based Weight Loss
Support
Text-based care offers a valuable resource
for promoting healthy eating and exercise
habits. In a systematic review of 10 studies,
women using a mobile phone (text messag-
ing or short message service or mobile
phone app) intervention had significant
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reduction in weight (−2.55 kg, 95% CI:
−3.81 to −1.28) after 3 to 12 months
postpartum33 compared with women in
usual care. Similarly, obese women enrolled
in a 16-week text-based calorie tracking
and dietary counseling at 4-week postpar-
tum lost significantly more weight (−5.8 kg
vs. standard care −1.6 kg; P=0.03).34

Remote, electronic care allows partici-
pants to receive direct message and track
progress. In one interventional study, wom-
en received a 13-week program that pro-
vided web-based education, pedometer
messaging, and an internet forum. Women
had individualized weight goals and feed-
back about progress toward goals was
displayed graphically and through text
messages. Online messages further allowed
study participants to interact with each
other with a pseudonym.35 In these ways,
telehealth promoted educational resources,
monitored individual goals and created a
forum for interaction.

Text-based weight loss programs are
particularly effective among women in
low-income communities. In a 12-month,
cluster randomized trial of 371 postpar-
tum women enrolled in Special Supple-
mental Nutrition Program for Women,
Infants, and Children (WIC program),
the addition of internet-based programs
resulted in a statistically significant great-
er weight loss over 12 months. The tele-
health group experienced greater mean
12-month weight loss compared with the
standard care group (3.2 kg in the inter-
vention group vs. 0.9 kg in standard care
group, P< 0.001; difference, 2.3 kg; 95%
CI: 1.1-3.5).36

Text messaging also keeps participants
actively engaged in a postpartum weight
loss intervention. In a randomized con-
trolled trial of obese, ethnic minority,
socioeconomically disadvantaged moth-
ers in the first year after childbirth,
patients were randomly assigned to either
technology-based intervention using self-
monitoring text messages or usual care
control. After 14 weeks of treatment, the

technology-based intervention partici-
pants had significantly greater weight loss
(−2.9 ± 3.6 kg) than usual care (0.5 ± 2.3
kg; adjusted mean difference: −3.2 kg,
95% CI: −6.2 to −0.1 kg, P= 0.04). One-
third of intervention participants and no
control participants lost > 5% of their
initial body weight at follow-up.37

Text-based Contraception
Counseling
The rate of unintended pregnancy re-
mains unacceptably high at ∼50%.38 Rec-
ognizing the importance of pregnancy
timing, ACOG recommends prioritizing
contraception counseling and birth spac-
ing at the postpartum visit. Minority and
low-income communities are particularly
vulnerable because of the complex history
of sterilization and fertility abuse on
marginalized women.

Text-based care provides a platform
for postpartum, contraception education.
Telehealth is associated with improved
compliance and continuation of oral con-
traceptive pills. In a randomized con-
trolled trial of 962 participants receiving
daily educational text messages, 64% of
participants randomized to the interven-
tion were still oral contraceptive pills
users compared with 54% of the routine
care group (P= 0.005). Participants re-
ceiving text messages were also more
likely to continue oral contraception at
6 months (OR: 1.44, 95% CI: 1.03-2.00).39

Text-based contraceptive education dur-
ing the postpartum period has shown similar
efficacy. In a 3-arm randomized controlled
trial, 300 postpartum women were random-
ized to 1-way text messaging versus 2-way
text messaging versus standard care.

Both 1-way and 2-way texting in-
creased early uptake of contraception by
16 weeks postpartum; the probability of
birth control uptake of in 1-way was 72%,
73% in 2-way, compared with 57% in
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usual care, P= 0.03 and 0.02 for 1-way
and 2-way versus control, respectively.40

In a similar study, 260 women were
randomized to receiving family planning-
focused text messages weekly until 6 months
postpartum versus usual care. At 6 months
postpartum, 69.9% women receiving texting
reported contraceptive use, compared with
57.4% in control (relative risk=1.22; 95%CI:
1.01-1.47; P=0.04). In this way, texting has
shown to increase contraceptive use among
women in the postpartum period. Patients
with immediate initiation of postpartum
contraception avoid short birth spacing as
well as pregnancy before the resumption of
menses.41

Text-based Care General
Considerations
and Conclusions
Text-based care is an effective, feasible, and
acceptable modality for delivering care in the
postpartum period. Text messaging is an
innovative format that overcomes barriers
to in-person appointments, including trans-
portation and time from childcare, work, or
school responsibilities. These social and eco-
nomic barriers are particularly evident in
racial/ethnic minority communities, contribu-
ting to health disparities.

Text messaging has become ubiqui-
tous, especially among young racial/eth-
nic minorities who are increasingly
connected through their mobile devices
and allows patients to interact on a
personalized schedule at a low cost.

Existing data has shown that text-based
care improves the delivery of lactation
support, BP monitoring, diabetes screen-
ing, mental health services, weight loss
support, and contraception counseling
during the postpartum period. Further
work is required to better understand text
messaging as a communication tool during
the postpartum period and how subopti-
mal access to postpartum services can
undermine clinical management among

new mothers. Future research should in-
vestigate the effects of integrating text-
based screening into routine care on dis-
ease management. Moreover, we need to
better understand how to optimize elec-
tronic resources for patients and how to
develop and best utilize texting resources
for sustained improvements in maternal
and neonatal outcomes. Given the prom-
inent financial and psychological stresses
during the postpartum period, the impact
of telemedicine on adherence to screening
is likely significant and warrants future
exploration. Such efforts should be di-
rected beyond identifying the problem,
and instead, focus on the development
and utilization of evidence-based interven-
tions. Although many questions remain
unanswered, it is clear that addressing
issues of access to postpartum care will
be critical to the goal of improving quality
of care and outcomes for all women, but
especially those most underserved.
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