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Abstract
Introduction Obesity rates among US Hispanic women and children are high. Childhood obesity prevention beginning prena-
tally is desirable, but studies show mixed results. Methods We tested a pilot intervention to promote optimal gestational and 
infant weight with primigravid Hispanic women at a Federally Qualified Health Center (FQHC) on the U.S.-Mexico border. 
The intervention included promotora-led exercise, nutrition, breastfeeding activities (n = 23), supported by text/social media 
messaging (text messaging prenatally, private Facebook page postnatally). Measures included demographics, BMI, weight 
gain/retention, infant feeding, and attendance. Results Most women were U.S. born (73%), Spanish-language dominant (83%), 
with ≤ high school education (65%), and overweight/obese (56%). Retention rates were modest for the prenatal component 
(50%), supported by an SMS text-messaging program. Retention of the remaining postnatal sample, supported by a private 
Facebook® page, was 100%. Of women who regularly attended group sessions pre and postpartum, over 70% were within 
5 lbs of pre-pregnancy weight at 6 months postpartum. A private Facebook® group was feasible for out-of-class support, 
including among women with regular cross-border mobility. Discussion While the intervention was well-received, almost 2/3 
of the original participants did not follow up postpartum. Importantly, the findings indicate the use of social media (private 
Facebook® page) was more feasible than the SMS text-messaging program and may be a successful approach to reach and 
engage women living in mobile and transnational settings. Future studies should examine social media as an intervention 
tool to influence optimal weight and encourage healthy behaviors in primigravidas living near the U.S.-Mexico border.
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Significance

What is already known on this subject? Pre-pregnancy BMI 
and GWG influence child and adolescent anthropometric 
outcomes. Mother-baby perinatal interventions have shown 
some effectiveness, however, more coordination between 
the prenatal and postnatal periods and effective interven-
tion strategies in mobile and culturally diverse communities 
are needed.

What this study adds? In a highly mobile border com-
munity, using culturally sensitive social media can be an 
important tool for connecting and reaching low-income His-
panic participants with health messages, who may otherwise 
be lost to follow-up.
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Introduction

Hispanic women and children in the U.S. experience high 
rates of obesity (Ogden et al. 2015). Studies demonstrate 
the importance of maternal weight before and during preg-
nancy for fetal programming of obesity and excess adipos-
ity into childhood and adolescence (Hivert et al. 2016; 
Mourtakos et al. 2016; Zhao et al. 2016). Moreover, short 
inter-pregnancy interval, excess maternal weight gain and 
high pre-pregnancy BMI influences fetal programming in 
subsequent pregnancies, thus highlighting the importance 
of obesity prevention early in the life course cycle (Nader 
et al. 2012). In 2009, the Institute of Medicine (IOM) 
made updated gestational weight gain (GWG) recommen-
dations according to pre-pregnancy BMI categories. Yet, 
weight gain outside the recommended ranges continues 
(Truong et al. 2015) and is associated with suboptimal 
maternal and child outcomes in the short and long term 
(Houghton et al. 2016; Maier et al. 2016).

A wide range of prenatal and postpartum interventions 
focused on optimal GWG have tested nutritional, behav-
ioral, physical activity (PA) and breastfeeding strategies. 
While some studies have shown significant intervention 
effects, recent reviews of pregnancy interventions indicate 
a lack of consistency in methodology, measurement and 
generalizability to unique populations as well as mixed 
results for healthy GWG and infant outcomes (Gregory 
et al. 2016). Current research interventions targeting spe-
cific groups, such as obese Hispanic women during preg-
nancy, show promise for changing behavior and outcomes 
(Chasan-Taber et al. 2015; Hawkins et al. 2015). Hispanic 
women in the U.S. are a heterogeneous group with dra-
matically varying contexts. Cross-border communities 
represent one example with unique influences (e.g. border 
crossing, migrant work, and disparities between culture-
of-origin and mainstream health beliefs).

Social media is a promising tool to support health pro-
motion (O’Brien et al. 2016). Until recently, the digital 
divide has precluded its use in low-income and ethnic-
racial minority groups. However, over the past few years, 
social media use has become almost universal in younger 
Hispanic/Latino populations (Vyas et al. 2012). Evidence 
shows that both women and Hispanics are interested in 
using electronic media (social media, text messaging) to 
receive preventive health messages (Baptist et al. 2011). 
In addition, social media can enhance social support, espe-
cially for new parents (Bartholomew et al. 2012; Thoren 
et al. 2013; Zhang et al. 2013). Recent studies emphasize 
the particular importance of maternal influence on child 
obesity and the need for research on use of social media 
in this context (Doub et al. 2016; Gruver et al. 2016). Har-
nessing this method of communication and connection to 

provide social support for health behaviors could signifi-
cantly enhance interventions and public health programs.

This study aimed to test the feasibility of an intervention 
with mother-infant dyads to promote recommended GWG 
in primigravidas, optimal infant feeding, and return to pre-
pregnancy weight. It also aimed to understand influences, 
barriers, beliefs, and logistics through a bi-cultural and 
bi-national lens in order to lay the groundwork for future 
interventions.

Methods

This feasibility study was implemented from 2010 to 2013 
in collaboration with a Federally Qualified Health Center 
(FQHC) located near the U.S.-Mexico border in San Diego, 
California. This clinic serves a largely Hispanic community 
near the busiest border crossing in the world; an area with 
high rates of cross-border mobility for employment, health 
care and social connections. The FQHC serves as a hub 
and provides a variety of services including maternal and 
child health care, dental care, Women, Infants and Children 
(WIC), and other social support services to the surrounding 
community. Importantly, many individuals in this area seek 
medical care on both sides of the border, from providers in 
San Diego and Tijuana, which can result in conflicting health 
information and recommendations. The pilot intervention 
design and components were informed by key informant 
interviews among select clinic staff, two focus groups with 
primigravid women (English and Spanish), a pilot cooking 
class, and meetings with clinic providers (physicians and 
nurse practitioners). Pilot intervention participants were 
recruited from the clinic and enrolled during early preg-
nancy (≤ 20 weeks of pregnancy). Inclusion criteria were: 
primigravid, ≥ 18 years of age, spoke English or Spanish, 
and received care at the FQHC. Exclusion criteria were: 
high-risk pregnancy that would impede ability participate 
(e.g. bed rest).

The pilot intervention, beginning July 2012, was designed 
to promote optimal weight during pregnancy and the first 6 
months postpartum in primigravid women and their babies. 
The intervention focused on nutrition, PA, and breastfeed-
ing. A promotora (community health worker) delivered the 
intervention through interactive group nutrition and PA ses-
sions. Breastfeeding was supported by a breastfeeding peer 
counselor, a young woman from the community who had 
recently successfully breastfed her own child. The promotora 
and peer counselor completed WIC peer counselor breast-
feeding training together. These bilingual, promotora-led 
classes consisted of nutrition curriculum [culturally adapted 
from the Diabetes Prevention Program materials (Knowler 
et al. 2002)], PA classes with a certified fitness instructor, 
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and support during and outside of class from the breastfeed-
ing peer counselor (Fig. 1).

Participants set goals related to their GWG, plans for 
infant feeding, and filled out a “habit book” to monitor nutri-
tional intake. Staff from the research department, WIC, and 
the clinic, including prenatal case managers, assisted with 
recruitment and study logistics. An automated text message 
system was implemented at the start of the program to pro-
vide updates and feedback to the participants from the pro-
motora. The weekly prenatal sessions focused alternately on 
PA and nutrition. Postnatally, weekly sessions resumed at 2 
months postpartum and continued until 5–6 months post-
partum focusing on infant feeding and mother’s nutrition. 
This study was reviewed and approved by the Institutional 
Review Boards at the University of California, San Diego 
and the FQHC where the research was performed. All study 
participants gave informed consent prior to participation.

Measures

Maternal measures included demographics (e.g. age, mari-
tal status, race/ethnicity, education, birthplace, income), 
anthropometric measures (height, weight, weight gain dur-
ing pregnancy, postnatal weight loss, baby length/weight), 
class attendance, nutrition, PA and breastfeeding beliefs 
and attitudes, feedback about group sessions, and internet 
usage. Using pre-post surveys developed by study investi-
gators, staff and promotora, PA and breastfeeding beliefs 

and attitudes were assessed using likert scales. After each 
session, women completed a short survey about usefulness 
of class topics, change in behaviors, likes and dislikes from 
class activities, and suggestions. Mothers reported on infant 
feeding practices postnatally.

Results

We enrolled 23 primigravid women ≤ 20 weeks pregnant 
at the time of their first prenatal visit. Most were U.S. born 
(73%), Spanish-language dominant (83%), with ≤ high 
school education (65%), and overweight/obese (56%). 
The intervention included weekly promotora-led sessions 
promoting healthful nutrition and PA. Between visits, the 
promotora provided ongoing support for nutrition and PA 
by phone calls and text messages each week. In the fourth 
month (~ 32 weeks gestation), the breastfeeding peer coun-
selor provided guidance and support based on the WIC 
breastfeeding curriculum training. The intervention was 
well-received; 100% of the participants said they “would 
recommend the program to a friend”. There was a 2-month 
gap between the prenatal and postnatal programs designed to 
avoid burdening new mothers in the immediate post-partum 
period. The timing coincided with a change in the promo-
tora (the original promotora needed a full time position and 
this position was only part time) and a brief interruption in 
project funding.

Fig. 1   Intervention delivery 
components

Interac�ve  
Group  
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Social Media 

Physical Ac�vity Sessions 
(Walking & Group Exercise) 

Promotora & 
Breas�eeding  
Peer Counselor 

Private Facebook group promoted: 
•Female social support 
•Par�cipant reten�on 
•Self-monitoring & goal-se	ng 
•Problem solving & reinforcement 
•Educa�on & informa�on 

Topics included: 
•Pregnancy nutri�on 
•Breas�eeding & infant feeding 
•Recipes and taste-tes�ng 
•Self-monitoring & goal-se	ng 
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Social Media Results

The original research design was to provide health behavior 
support using a bidirectional mobile SMS Spanish/English 
system. However, during the prenatal component, most par-
ticipants used pay-as-you-go phone plans, which function on 
both sides of the border, but did not support the automated 
system. A Hispanic student researcher suggested using a 
private group Facebook® page to post health messages and 
promote interaction between participants and with the pro-
motora (Fig. 2). Overall internet usage rates were high for 
this group. All participants accessed the Internet from sev-
eral times per day to several times per week. They averaged 
8 h per week online and “almost always” used Internet time 
to access social media sites (such as Facebook®).

We implemented a private group Facebook® page and 
messaging feature for one-on-one interaction with the pro-
motora, for the postnatal component. In order to join the 
private Facebook® group, participants maintained an active 
Facebook® user account and became Facebook® “friends” 
with the promotora. Special IRB protections were imple-
mented due to the use of social media Facebook® pages 
and participants were re-consented for this portion of the 
project. One participant did not have an existing Facebook® 
page and chose not to initiate a page for the study. The Face-
book® group was well-received and more feasible than the 
text messaging system. Moreover, because of the proxim-
ity to U.S.-Mexico border and regular movement back and 
forth, internet connection was more accessible than phone 
service across the binational region. An unforeseen benefit 
was improving our ability to maintain contact with partici-
pants, even when phones were out-of-service or numbers had 
changed (Fig. 2). Retention during the prenatal component 

(supported by text messaging) was 52% (12/23). After deliv-
ery, 67% (8/12) returned for the postnatal component (sup-
ported by private group Facebook® page). Of these, 100% 
(8/8) participated through the end of the program (6 months 
postpartum). This group included women without phones 
and women spending the majority of their time in Mexico. 
Participants used the private group to encourage each other 
to come to group sessions (e.g. “I didn’t see you in class, Sil-
via - see you next week”). The women responded regularly, 
often within minutes of our postings. Most women became 
Facebook® “friends” with each other (not a study a require-
ment), creating a small social network among themselves. 
They also communicated among each other and with the 
group about the birth of their babies, sharing pictures and 
birth announcements.

Postnatal Group Results

We began the postnatal component with 8 returning par-
ticipants. All 8 women continued to participate with the 
promotora and the group by Facebook®; 7 continued to 
attend group sessions 5–6 months postpartum. The follow-
ing findings are based on this sample. In the postpartum 
group, 100% initiated breastfeeding and half were provid-
ing breast milk at 3 months postpartum (exclusive, partial 
or expressed). Important factors in breastfeeding success 
included consultation with the breastfeeding peer counse-
lor or having a mother who had successfully breastfed. By 
5 months postpartum, 5 of 7 women (70%) had dropped 
below or within 5 pounds of their pre-pregnancy weight. 
Participants reported enjoying simple mother-baby exercise 
and light walking groups. There were barriers to engaging 
in the PA component, including: (1) no previous PA prior 

Fig. 2   Sample private Face-
book® page message in Spanish 
(with English translation)
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to pregnancy; (2) beliefs/concerns about PA during preg-
nancy; (3) lower motivation to attend PA class than those 
on maternal nutrition and baby information; (4) PA sessions 
were held in a different location than the regular FQHC and 
(5) not all participants wanted to engage in group walking. 
Another challenge for the participants was many had for-
gotten the nutrition guidance presented during the prenatal 
period on intake of sugary beverages, choosing lower fat 
substitutions, nutrition labels, and portion sizes.

Discussion

Findings from this pilot study indicate an intervention 
designed to promote optimal weight in primiparous Hispanic 
women during pregnancy and the post-partum period was 
feasible. The program was well-received; the social media 
component was feasible and uniquely helpful in maintaining 
group cohesion and participant contact in a mobile border 
community setting. Several studies in low-income Hispanic 
women, employing lifestyle interventions spanning pre- and 
post-natal periods demonstrated good participant retention 
and benefits for GWG (Chasan-Taber et al. 2015; Hawkins 
et al. 2015). Yet, another study found no differences in infant 
outcomes among mothers who participated in a prenatal 
intervention compared to those who did not (Gregory et al. 
2016). Our small pilot study resulted in important lessons 
learned about feasibility, logistics, perceptions, and unique 
barriers in this community related to location (e.g. text mes-
saging issues related to cross-border communication) and 
culture-bound beliefs (e.g. discussing cultural beliefs about 
optimal weight gain during pregnancy, PA during and after 
pregnancy, and breastfeeding). Other studies have similarly 
demonstrated the importance of understanding immigrant 
perspectives related to the sensitive times of pregnancy 
and the postpartum period (Kim et al. 2016).

The Facebook® component was well received and tre-
mendously helpful for participant retention. The use of social 
media improved our capacity to educate, reinforce health 
behaviors and promote social support for nutrition and PA. 
The Facebook® group allowed participants more frequent 
and deeper contact with the promotora and each other. The 
promotora monitored the Facebook® page to ensure patients 
were receiving accurate information and being treated 
respectfully. In our setting on the U.S.-Mexico border, it 
transformed our ability to reach and be reached by the par-
ticipants, overcoming international limitations of phone and 
text messaging systems. Many people in the border area have 
specific phones that function on both sides of the border but 
do not support automated messaging systems. Moreover, the 
Facebook® group provided much deeper connections than 
the one-to-one text messaging system could; women gained 
social support from each other and the promotora. These 

findings may be especially relevant for young, low-income, 
minority women receiving care from FQHCs throughout the 
U.S., of which there are over 1300, serving over 24 million 
patients (Kaiser Family Foundation 2015).

We recognize important limitations to be considered for 
future interventions. First, the sample size limited interpre-
tation of results and overall generalizability. Second, we 
acknowledge the potential problem of selection bias; those 
women who were retained were likely more motivated to 
pursue nutrition, PA and breastfeeding than their peers who 
did not continue in the intervention. This may be an impor-
tant factor in the positive outcomes in those who remained 
in the intervention until the end. Third, participant retention 
was a significant challenge due to a number of logistical fac-
tors including frequency of classes (i.e. participant burden), 
lack of ability to coordinate group sessions with scheduled 
clinic appointments with providers or WIC, and the location 
of PA sessions away from the FQHC. In addition, the two 
phases of our project were funded by separate grants result-
ing in a brief interruption in grant funding. Another impor-
tant challenge was that the breastfeeding peer counselor was 
not permitted to visit and support participants in the hospital, 
a critical factor for early breastfeeding success. Nonetheless, 
participants in the postnatal group demonstrated impressive 
success providing breastmilk, 100% initiation and 50% at 
3 months. In this setting, ~ 80% of mothers start formula 
before the first clinic or WIC visit in the first weeks of life.

Despite the limitations, this study provides important 
new information to be incorporated into future research 
promoting optimal weight in Hispanic women and their 
babies during the perinatal period, including in settings 
where there are cultural and physical barriers. From both 
a logistical and health care perspective, the integration of 
obstetric and pediatric care providers should be incorpo-
rated into future studies (Gregory et al. 2016; Whitaker 
et al. 2016). More research to test social media for health 
communication, behavior change and social support is 
needed, especially for hard-to-reach populations, includ-
ing highly mobile populations (Gruver et al. 2016; Herring 
et al. 2014). While we learned many things during this study, 
perhaps the most important was that providing health mes-
sages to young adults using their preferred modes of com-
munication increases the likelihood they will receive and 
consider the messages. Future studies should ideally begin 
pre-conception, given the importance of pre-pregnancy 
weight and early GWG trajectories (Catalano and deMouzon 
2015). Moreover, studies should examine lifestyle interven-
tion paired with biological markers (e.g. placental obesity 
markers, microbiome for baby and mother, and breastmilk 
composition), which may reveal important early life risk or 
protective factors for offspring. This study reveals important 
implications for new mothers, whose health is inextricably 
linked to that of generations to follow.
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