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Text4baby: Development and Implementation of a National
Text Messaging Health Information Service

Textdbaby is the first free
national health text mes-
saging service in the United
States that aims to provide
timely information to preg-
nant women and new
mothers to help them im-
prove their health and the
health of their babies.

Here we describe the de-
velopment of the text mes-
sages and the large public—
private partnership that led
to the national launch of the
service in 2010. Promotion
at the local, state, and na-
tional levels produced rapid
uptake across the United
States. More than 320000
people enrolled with text4-
baby between February 2010
and March 2012.

Further evaluations of the
effectiveness of the service
areongoing; however,impor-
tant lessons can be learned
from its development and
uptake. (Am J Public Health.
2012;102:2207-2213. doi:
10.2105/AJPH.2012.300736)
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THE US INFANT MORTALITY
rate (6.59/1000 live births) is
higher than in most developed
countries.! In the United States,
the infant mortality rate for non-
Hispanic African American
women is 2.4 times the rate for
non-Hispanic White women.!
Rates are also elevated for Native
American Indian and Alaska Na-
tive women. In 2008, 12.3% of
the 4 251 095 babies born in the
United States were born prema-
turely and 8.2% had a low birth
weight.? Health-related behaviors
in the prenatal and postnatal pe-
riods, such as nutrition, tobacco
smoking, breastfeeding, safe sleep
practices, and vaccination are
known to affect maternal and in-
fant outcomes.> Women without
access to affordable and appropri-
ate care may not be receiving
information needed to support
prenatal and postnatal pediatric
care. Recent studies have also
shown limited health literacy in
the United States to be related to
a lack of prenatal planning, such
as taking folic acid, and difficulties
with informed parental decision-
making.*°

Mobile phones may be an ap-
propriate means for addressing
the challenges of health literacy®
and for reaching women from
underserved communities. Mobile
phone ownership in the United
States is similar across racial/eth-
nic groups (80% of Whites and
87% of African Americans and
Hispanics). African Americans
(79%) and Hispanic Americans
(839%) are more likely than are
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White Americans (68%) to send
text messages.” Americans living
in or near poverty are more likely
to live in cell phone—only house-
holds (no fixed phone line), and
those living in cell phone—only
households are more likely to
have experienced numerous bar-
riers to health care.®

Mobile phone text messaging
has been used to support healthy
behavior change and health care
delivery processes.”"* Successful
behavior change interventions
have used text messaging to
support smoking cessation,">™3
weight management through diet
or physical activity,'®°
agement of anxiety symptoms.

and man-
20

Health care process interventions

have included appointment re-

2124 and reminders to

25-30

minders
take medications.
Here we describe the develop-
ment of text4baby, a free national
text messaging service that pro-
vides timely information to preg-
nant women and new mothers to
help them improve their health
and the health of their babies.
More than 320 000 people en-
rolled with text4baby between its
launch in February 2010 and
March 2012. Little has been pub-
lished in peer-reviewed journals
on mobile health initiatives of this
scale in the United States. Pub-
lished international examples of
national-scale services include
a text messaging smoking cessa-
tion service in New Zealand,
which was established after a ran-
domized trial and registered 3905

13,31

clients in the first year,”””" and
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a public health campaign in South
Africa, which sent 968 million
HIV/AIDS awareness messages
embedded in free “Please call me”
text messages over two years,32‘33
Lessons from the development of
text4baby could guide similar
mobile health developments.

PARTNERSHIP
DEVELOPMENT

Interest in developing a model
of how mobile health could be
taken to scale in the United States
led to discussions between staff
from the US Centers for Disease
Control and Prevention (CDC) and
Voxiva Inc, a private mobile
health company, in January 2009.
These discussions focused on cre-
ating a public—private partnership
to support a program that would
deliver health messages via text
messaging to pregnant women and
mothers of infants. The National
Healthy Mothers, Healthy Babies
Coalition, a nonprofit group of
100 local, state, and national or-
ganizations focusing on improving
the quality and reach of public and
professional maternal and chil-
dren’s health education, joined the
partnership to lead the program.

An exploratory meeting held
in the second quarter of 2009
brought together representatives
from private partners (Voxiva,
Johnson and Johnson), nonprofit
partners (Healthy Mothers, Healthy
Babies, CTIA-The Wireless Foun-
dation), and interested public or-
ganizations (White House Office
of Science Technology and Policy;
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within the US Department of Health
and Human Services [HHS], the
Office on Women’s Health, CDC,
and the Health Resources and Ser-
vices Administration [HRSA]; US
Department of Defense; US De-
partment of Agriculture; Virginia
State Health Commissioner; and
George Washington University).

In January 2010, HHS (repre-
sented by Howard Koh, MD, MPH,
Assistant Secretary for Health)
and Healthy Mothers, Healthy
Babies signed a memorandum of
understanding that designated
Healthy Mothers, Healthy Babies
as the lead partner, with overall
responsibility for the delivery of
the service. The memorandum
stated that HHS would oversee a
department-wide effort to promote
the initiative and that HHS com-
ponents (the Office on Women’s
Health, CDC, HRSA, and Centers
for Medicare and Medicaid Ser-
vices) would provide guidance and
input on the content of text mes-
sages, have final approval of the
text message content, and be in-
volved in the design, development,
and evaluation of the service. (Later
in 2010, HHS announced funding
for an evaluation of the program.)
The memorandum stated the
goals of the program as demon-
strating the potential of mobile
health technology to address a
critical national health priority for
underserved populations, devel-
oping an evidence base on the
effectiveness of mobile health in-
terventions, and catalyzing new
models for public—private part-
nerships in mobile health.

Healthy Mothers, Healthy
Babies and Voxiva directly ap-
proached potential important
sponsors and partners through
their existing networks. In Febru-
ary 2010, Voxiva and Healthy
Mothers, Healthy Babies reached
out to Johnson and Johnson, a
multinational consumer health
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care, pharmaceuticals, and diag-
nostics company that had previous
relationships with some partners
and an interest in digital health.
The company signaled interest in
serving as the founding sponsor.
Through its relationships with
the wireless networks, Voxiva
approached CTIA, a nonprofit
foundation representing the wire-
less communications industry. The
foundation saw it as an opportu-
nity to help quantify the value of
mobile health and worked with the
wireless carriers to garner their
support. This resulted in 18 wire-
less carriers absorbing messaging
costs so that text4baby could be
provided free to the end users.
CTIA and Healthy Mothers,
Healthy Babies agreed to support
the service for its first two years
(2010-2011). This was a first for
a health service of this kind in the
United States and has since been
extended to the end of 2013. Gray
Healthcare Group, a marketing
and design firm with an existing
relationship with Voxiva, provided
a marketing strategy, including
a logo and promotional materials.
Also in February 2010, former
US Chief Technology Officer,
Aneesh Chopra, announced the
launch of the service.** Healthy
Mothers, Healthy Babies
approached organizations in its
networks about actively promot-
ing the program directly to preg-
nant women and new mothers.
Among the organizations that
signed up to be outreach and
promotional partners were state
government organizations; na-
tional, state, and local nonprofit
organizations; county and city
health departments; health
plans; and state-based teams (a
full list of current partners is
available at http://www.text4-
baby.org/index php/get-involved-pg/
partners). Outreach partners have
been supported via a Web portal
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with customizable resources,
weekly Webinars, and
e-newsletters with aggregated
enrollment information.

MESSAGE DEVELOPMENT

CDC staff (medical epidemiolo-
gists and experts in obstetrics, pe-
diatrics, family practice, and health
communication) identified topics
according to evidence-informed
guidelines, particularly the Ameri-
can Congress of Obstetricians
and Gynecologists guidelines for
care®® and the Bright Futures
Guidelines for Health Supervision
of Infants, Children, and Adoles-
cents.® Identified topics ranged
from tobacco effects on mother
and infant to the importance of
prenatal and well-baby care to
the positive effects of breastfeed-
ing. HHS staff prioritized topics
by public health importance.
Topics would be timed to the
mother’s stage of gestation or the
infant’s age.

Healthy Mothers, Healthy
Babies held informal discussion
groups with women from com-
munity health centers in six cities
across the United States. They
asked attending women about the
types of topics they would like to
see covered and the frequency of
messages they would find accept-
able. This input informed final
topic selection and the regimen of
three messages per week.

CDC and Healthy Mothers,
Healthy Babies staff drafted the
150-character messages. The Mo-
bile Marketing Association’s best-
practice guidelines recommended
that each message begin with the
phrase “Free msg” to reassure re-
cipients that the service was in-
deed free.3” The writers designed
the messages to be understand-
able to low-literacy populations
(approximately sixth-grade read-
ing level). The draft messages

underwent several levels of review
and testing; among the reviewers
were staff from across HHS, to
ensure consistency with agency
mission and policy, and expert con-
sultants representing the American
Congress of Obstetricians and Gy-
necologists, the American Academy
of Pediatrics, and others. BabyCen-
ter en Espanol translated the mes-
sages into Spanish, and the National
Alliance for Hispanic Health
reviewed the translations.

The final 117 prenatal mes-
sages covered usual symptoms
during pregnancy; when and how
to access health care; emotional
support for the pregnant woman;
safety; nutrition; smoking, alcohol,
and drugs; infectious diseases; la-
bor and delivery; postnatal infor-
mation; and exercise. The 147
postnatal messages focused on
care for the baby according to
normal developmental stages;
safety, feeding, and nutrition;
when and how to access health
care; emotional support for the
mother; immunizations; and
smoking. Toll-free numbers in
some messages (e.g., 1-800-311-
BABY) connected callers to their
respective state or local maternal
and children’s health services. The
box at the top of the following
page provides examples.

The messages continue to be
reviewed and refined. In 2010,
Healthy Mothers, Healthy Babies
contracted with a team at Emory
University to recruit pregnant
women in a Women, Infants, and
Children Program waiting room at
a large city hospital in Atlanta,
Georgia. These women (n=100)
were predominantly African
American (96%), single (66%),
and low income (100% had
<$35 000/year). The team asked
participants to review the mes-
sages for their level of under-
standing. The team suggested
revisions derived from its

American Journal of Public Health | December 2012, Vol 102, No. 12


http://www.text4baby.org/index.php/partners
http://www.text4baby.org/index.php/partners
http://www.text4baby.org/index.php/partners

COMMENTARY

The Six Initial Messages to All Enrollees in text4baby, a Text Messaging Health Service for Pregnant Women and New Mothers,

February 2010, Version 1

Free msg: Congratulations, you're going to be a mom! Text4baby wishes you a happy and healthy pregnancy. Thanks for including us in this special time.
Free msg: You can choose who you see for pregnancy care. Midwives, family docs, OBs & nurse practitioners can all provide care. Call 800-311-2229 for free/low-cost care & to find

a provider who's right for you.

Free msg: The flu can be dangerous for pregnant women & their babies. Talk to your doctor about seasonal flu & HIN1 flu shots. More from CDC: 1-800-232-4636.
Free msg: Get your baby off to a great start! You can help your baby’s development by taking a prenatal vitamin each day. It should have 600 mcg of folic acid.

Free msg: For a healthy baby, visit a doctor or midwife early & keep all of your appointments. Hear your baby’s heartbeat. See how fast she grows!

Free msg: Give your baby a good start by not drinking alcohol, smoking or using drugs. For help, call 800-784-8669 (smoking); 800-662-4357 (drugs & alcohol).

Note. CDC = Centers for Disease Control and Prevention; OB = obstetrician.

members’ expertise in health lit-
eracy and the women’s feedback,
which were incorporated.

In addition, messages on
emerging urgent issues were de-
veloped by CDC and Healthy
Mothers, Healthy Babies; for ex-
ample, a message about whooping
cough immunization went to Cal-
ifornia enrollees in response to an
outbreak, and a message went to
all enrollees in response to a Food
and Drug Administration recall
alert.

Voxiva conducted extensive in-
ternal testing of the interactive
mobile health platform, which en-
abled matching of each woman’s
stage of pregnancy and baby’s
development (from their self-
reported dates) to the appropriate
messages. The Virginia health
commissioner and the state’s

Infant Mortality Task Force
formed a multistakeholder text4-
baby implementation team; this
team provided input into enroll-
ment processes and resources and
acted as a beta testing site of the
messaging platform in November
2009 (prior to launch). In addition
to the stakeholder team, the task
force enrolled a small group of
mothers (n=10) to test the mes-
saging processes.

TEXT4BABY IN ACTION

The service launched in Febru-
ary 2010, and outreach partners
immediately began promoting it to
pregnant women, new mothers,
and families in their communities
and clinics. Healthy Mothers,
Healthy Babies supplied promo-
tional posters, flyers, tear pads,

referral cards, and other items. All
promotions advised women to
enroll online or by texting “baby,”
or “bebe” for the Spanish version,
to 511411. After providing their
zip code and estimated due date,
women received three free text
messages per week relevant to
their stage of pregnancy or stage of
their babies’ development (up to
age one year). The program col-
lected no health information, in-
cluded no advertisements in the
messages, and adhered to a strict
privacy policy for registration
data. Enrollees received regular
notifications by text message that
they could opt out at any time.
Over the last few weeks of preg-
nancy, they received 11 text mes-
sages advising them to update the
system by texting their delivery
date to receive postnatal messages.

Local partners promoted the
service through, for example, bill-
boards, mall displays, birth certif-
icate mailings, mass e-mails,
newsletters, health fairs, baby
shower events, home-visiting pro-
grams, Medicaid member mail-
ings, media events, and parenting
classes. Virginia’s implementation
team developed its own outreach
plan (see the box at the bottom of
the page). In October 2010,
Healthy Mothers, Healthy Babies
determined that Virginia was the
state with the third highest enroll-
ment rate (3.5% of the estimated
annual number of pregnancies).
The maternal and children’s
health epidemiologist for the Virginia
Department of Health examined the
zip codes of the 3987 Virginia
enrollees from February through
August 2010 and concluded that

Virginia Outreach Plan for text4baby, a Text Messaging Health Service for Pregnant Women and New Mothers, 2010

Point of contact designations for 35 health districts

Press conference and press release
Stakeholders meetings and webinars
Promotion to women in WIC clinics

Information e-mails to members of local sections of AAP, ACOG, and AWHONN

Distribution of materials to clients and presentation at meetings by Richmond City Healthy Start Initiative and Virginia Healthy Start Initiative/Loving Steps

Information dissemination by Medicaid via Web site, letters to women, training conducted at eligibility entry points, and managed care outreach program

Information e-mails from a local health system to obstetric providers, recruitment of women in prenatal clinics

Promotion to women at a local hospital via obstetric and outreach staff

Note. AAP = American Academy of Pediatrics; ACOG = American Congress of Obstetricians and Gynecologists; AWHONN = Association of Women’s Health, Obstetric, and Neonatal Nurses; WIC =

Women, Infants and Children Program.
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higher enrollment rates occurred
in zip codes with higher propor-
tions of families living in poverty
and of low-birth-weight babies
(Derek Chapman, maternal and
children’s health epidemiologist,
Virginia Department of Health,
oral communication, October 26,
2010). To augment these efforts,
the partners promoted the text4-
baby service via a Web site
(http://www.text4baby.org) and
social networking sites. In Feb-
ruary 2010, an episode of Teen
Mom on MTV highlighted the
service, with an ensuing jump in
enrollment rates of several thou-
sand new enrollees (similar in-
creases occurred after the New
York Times ran two articles in
February 2011).

In the first 10 months of ser-
vice, 109 201 women enrolled
(including those who subsequently
stopped the service and those
testing or investigating the ser-
vice). Most enrolled in the prenatal
message module (75.6%; n= 82
548), likely because the majority
of initial promotional activities
targeted pregnant women (as op-
posed to new mothers). Of these,
approximately one third (33.1%;
n=27 313) enrolled in the first
trimester or earlier, according to
the estimated due date they pro-
vided. Of total enrollments, 5.4%
(n=5869) chose the Spanish-
language version. This proportion
is much lower than the 12% of the
population who speak Spanish
at home, although 53% of these
say they also speak English
“very well.”*® It may be that
Spanish speakers opted for the
English version, or it may be that
the service has not penetrated
into Spanish-speaking popula-
tions on a large scale. Healthy
Mothers, Healthy Babies has
since partnered with the Na-
tional Latino Research Center to
examine this more closely and
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has employed a multicultural
outreach coordinator to identify
strategies for reaching this pop-
ulation effectively.

At one month prior to their due
date, enrollees were sent two text
message questions asking them to
rate the service (1-10, with 10
highest) and whether they would
recommend text4baby to a friend.
At the time of our analysis,
15% (4533/30 064 enrollees)
responded by text to both ques-
tions. The average rating was 7.7
(SD=2) and 95% (4308/4533 re-
spondents) said they would recom-
mend it. After 10 months, 27 749
(25.4%) enrollees had opted out by
texting in the word STOP.

Two authors (J. B, R. W.) map-
ped zip code data in relation to
the geographic distribution of
high-need populations, such as
medically underserved areas
(counties, groups of counties,
civil divisions, or urban census
tracts designated as having too
few primary care providers, high
infant mortality, high poverty
rate, or a large elderly popula-
tion).*® Approximately 40% of
all text4baby enrollments and
34% of total live births (from
2002-2006, the most recent
data available) came from medi-
cally underserved areas.*°
Nearly one third of all medically
underserved areas (n=1318)
had no enrollments in the first
10 months (Figure 1). This en-
rollment information should be
interpreted with caution. For
example, although enrollments
occurred within medically under-
served areas, it is not known
whether the actual enrollees were
those in need of the service.

LESSONS LEARNED

The launch of text4baby pro-
vided valuable lessons about part-
nership and message development,
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promotion, and dissemination. This
was the first national-scale public—
private partnership mobile health
initiative in the United States (as
recognized by an HHSinnovates
award for HHS innovative activi-
ties and programs that can help
HHS better accomplish its mis-
sion*)), and these lessons may be
useful for future text messaging
health programs.

Public—private partnerships can
bring distinct benefits and chal-
lenges to collaborative projects.**
In Austin’s 7 pillars of strategic
collaboration, of particular impor-
tance is the challenge of creating
value.** In the development of
this project, all partners brought
something of unique and signifi-
cant value:

1. Federal partners had the con-
tent expertise for message de-
velopment and brought credi-
bility with clinical,
governmental, and community
partners;

2. Healthy Mothers, Healthy
Babies had a national and
grassroots local network and
could negotiate a memoran-
dum of understanding with
HHS;

3. Voxiva brought mobile health
expertise and a proven scalable
platform, championed the ini-
tial vision, and obtained the
support of CTTIA and the wire-
less industry;

4. Johnson and Johnson provided
a broad range of in-kind sup-
port and a multimillion dollar,
multiyear pledge; and

5. CTIA and the wireless industry
supported the initiative by pro-
viding free messages.

Austin also states that strategic
collaborations need internal
champions and that not all suc-
cessful alliances start from the
top.*> Champions were important

within all partner organizations,
perhaps particularly in HHS,
where the momentum began at
nonmanagerial levels within CDC
and moved incrementally to those
who were able to navigate support
at higher levels.

Partnership challenges included
information sharing and efforts to
estimate the actual and in-kind
costs of the initiative, some confu-
sion in defined roles and responsi-
bilities, and differing perspectives
and priorities in evolving to the
next stage of the partnership.

Elements of Success

The text4baby initiative’s
strengths were that it was a simple
idea that used a popular and fa-
miliar technology that was well
integrated into daily life, con-
cerned a topic with a strong evi-
dence base, was universally
appealing (healthy pregnant
women and healthy babies), and
was noncontroversial. The in-
volvement of federal scientific
agencies (CDC and the HRSA) in
message development and the as-
surance that messages accorded
with existing national guidelines
were critical to the initiative’s
credibility. Testing messages with
the target audience and revising
them according to participants’
feedback was important; for ex-
ample, each text message deliv-
ered just one action point, and
participants received no more
than three messages per week.
Message development benefitted
from federal agency scientists’ and
professional organizations’ input
as well as engagement from pro-
spective end users.

Providing the service free to
the end user appears to be an
important element for rapid up-
take, as well as for ensuring the
involvement of public and non-
profit partners (governmental
agencies might not have been
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Alaska

Hawaii

A textdbaby enrollees
| Medically Underserved Areas/Populations (MUA/P)
[ ] Notmuar

Source. Health Resources and Services Administration (HRSA). Available at http://datawarehouse.hrsa.gov.

able to participate in a for-profit
venture). In addition, the combi-
nation of diverse national public
and private partners and the in-
volvement of grassroots local
partners were vitally important in
rapid and expansive national up-
take. Some of these partners gar-
nered considerable publicity for
text4baby that might have aided
uptake and that may not accom-
pany other mobile health initia-
tives that follow this first free
national service.

The funding and involvement
of high-profile national partners
made possible an aggressive time-
line to national launch. The rapid
spread of regional and local part-
ners wanting to promote the ser-
vice in their communities also
helped push for a national launch.
Some partners would have pre-
ferred pilot testing, which would
have allowed some degree of
evaluation prior to full launch.

FIGURE 1—Medically underserved areas and populations and enroliments in text4baby, a text messaging
health service for pregnant women and new mothers, 2010.

Other partners saw the need to
make the most of the momentum
and now feel that text4baby has
demonstrated in the field how to
take mobile health to scale. It does
not appear that text4baby suffered
any negative consequences (e.g.,
unintended adverse effects) from
its movement from development
into a national launch.

Costs and Benefits

In some areas, current results
bode well for future mobile health
initiatives in the United States:
(1) initial national launch reached
more than 200 000 participants
in 17 months; (2) of those who
responded to the customer service
survey, 95% would recommend it
to a friend; and (3) 40% of en-
rollments were in the targeted
medically underserved areas
(34% of live births occurred in
these areas). However, results also
indicate potential for improvement:
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(1) enrollment of the targeted
audience of Spanish speakers was
lower than expected, and (2) the
rate of cancelled enrollments and
enrollees who did not update the
service to move from prenatal
into the postnatal phase was
higher than expected (25%).
These preliminary results seem
to indicate that text4baby had
high rates of initial acceptability
for both the general and the med-
ically underserved area popula-
tion, but this acceptability either
did not reach or was not as strong
for Spanish speakers. Although
withdrawal rates were lower than
those seen in the first year of the
New Zealand national text mes-
saging smoking cessation inter-
vention,>! and withdrawal could
also indicate an uncompleted pre-
gnancy, more lessons likely can
be learned. For example, the
extra step required to update the
service with the birth date is

being removed in case this has
been a barrier to maintaining
participation.

The challenges of proprietary
budgetary information and the
diffuse, numerous, and varied
types of in-kind contributions of
many organizations make it diffi-
cult to accurately determine the
full costs of developing, operating,
and promoting the service nation-
ally. One important barrier to
text messaging programs in the
United States is the cost to the
end user for receiving text mes-
sages. Without a messaging plan,
mobile phone users in the United
States can expect to pay 20 cents
per text message received—this is
not the case in many other coun-
tries.** For text4baby, the wireless
networks bore the costs of allow-
ing the service to be free to the
public. It is hoped that with future
changes to mobile phone pricing
plans, and the rapid adoption of
bulk and unlimited messaging, this
cost will become less of a factor for
future initiatives.

NEXT STEPS

The text4baby public—private
partnership continues to evolve. In
the winter of 2010, HHS created
a Text4Health task force to ad-
dress two primary tasks: (1) iden-
tify a best-practice playbook for
how to execute health text mes-
saging programs at HHS, and (2)
identify other topics to which this
text messaging playbook could be
applied at HHS going forward.
The work of this task force has
concluded, and recommendations
are being considered by HHS.

The text4baby initiative con-
tinues to evolve, and six evalua-
tions are under way, with results
expected by the end of 2013.

A $1.2 million HHS-funded inde-
pendent evaluation focuses on
measuring changes in knowledge,
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behavior, processes, and outcomes
among program participants and
nonparticipating comparison
groups. It also includes key stake-
holder interviews to gain greater
insight into lessons learned. Other
evaluations being undertaken by
a variety of partners include pro-
spective trials with pregnant
women and research on accept-
ability for Spanish-speaking
women.

The text4baby public—private
partnership has set an ambitious
goal of reaching one million en-
rollments by the end of 2012. The
current evaluations should pro-
vide much-needed information
about its reach into high-risk
groups and about its effectiveness
in behavior change. m
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