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Abstract

Background—Although rates of neural tube defects (NTDs) have declined in the United States
since fortification, disparities still exist with Hispanic women having the highest risk of giving
birth to a baby with a NTD. The Promotora de Salud model has been shown to be an effective tool
for reaching Hispanics for a variety of health topics; however, literature on its effectiveness in folic
acid interventions is limited.

Methods—An intervention using the Promotora de Salud model was implemented in four U.S.
counties with large populations of Hispanic women. The study comprised: 1) a written pre-test
survey to establish baseline levels of folic acid awareness, knowledge, and consumption; 2) a small
group education intervention along with a 90-day supply of multivitamins; and 3) a post-
intervention (post-test) assessment conducted four months following the intervention.

Results—Statistically significant differences in pre- and post-tests were observed for general
awareness about folic acid and vitamins, and specific knowledge about the benefits of folic acid.
Statistically significant changes were also seen in vitamin consumption and multivitamin
consumption. Folic acid supplement consumption increased dramatically by the end of the study.

Conclusions—The Promotora de Salud model relies on interpersonal connections forged
between promotoras and the communities they serve to help drive positive health behaviors. The
findings underscore the positive impact that these interpersonal connections can have on

increasing awareness, knowledge, and consumption of folic acid. Utilizing the Promotora de Salud
model to reach targeted populations might help organizations successfully implement their
programs in a culturally appropriate manner.
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Background

In 1992, the U.S. Public Health Service (USPHS) recommended that all women capable of
becoming pregnant consume 400 micrograms (g) of folic acid for the prevention of neural
tube defects (NTDs). NTDs, serious birth defects of the brain and spine, affect
approximately 3,000 pregnancies every year in the U.S.1 This represents a 36% decline since
the implementation of folic acid fortification of enriched cereal grain products was mandated
by the U.S. Food and Drug Administration in 1998.2 Although overall NTD prevalence has
declined in the U.S., Hispanic women remain at higher risk for having an NTD-affected
birth than non-Hispanic white women.3-5 Yang et al. found that 13% of Hispanic women
consumed folic acid as compared to 31% of non-Hispanic White women.8 In addition,
studies have found that Hispanic women have lower knowledge regarding the benefits of
folic acid and have lower folic acid consumption compared to women from other racial/
ethnic groups.5—2 Finally, Hispanic women report higher rates of unintended pregnancies
resulting in births, and higher rates of mistimed pregnancies as compared to non-Hispanic
white women.10 Because NTDs occur by the first month of pregnancy, often before a
woman knows she is pregnant, it is essential for Hispanic women to be aware of the
importance of folic acid consumption prior to becoming pregnant.

The Hispanic population in the United States has been growing steadily, and is how the
single largest minority group (17.1% of the U.S. population).1! With growing numbers and a
higher risk for an NTD-affected birth, there is a need for targeted, culturally appropriate
health education interventions for this audience.

Promotoras de Salud

Promotoras, also known as community health workers, natural helpers or lay health
educators, provide health education and information to members of their community on a
range of health topics including diabetes, breast cancer screenings, cardiovascular disease,
and smoking cessation.12-15 The Promotora de Salud model incorporates a community
outreach component, and thereby provides the community member with a direct connection
to a health worker that allows for questions to be answered and follow-up to be provided.16
Such programs have been successful in providing important information to sub-segments of
the broader population in a culturally-appropriate manner.17-21 A recent study examined the
potential use of the Promotora de Salud model for reaching Hispanic women in North
Carolina with the folic acid message,” and found it to be a successful model for NTD
prevention education and outreach efforts. Building on the North Carolina pilot study, the
objective of the current study was to examine the impact of the intervention in three
additional counties in the United States.
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The intervention sites and respective Hispanic populations were Harris county, Texas
(40.8%), Hillsborough county, Florida (24.9%), Cook county, Illinois (24.0%), and
Mecklenburg county, North Carolina (12.2%).22 These counties were chosen due to their
high numbers of Hispanics and the researchers’ existing partnerships with outreach
organizations in each area.

Recruitment

Recruitment sites were located throughout the county and included places where Hispanics
were likely to congregate, such as churches, community centers, targeted health fairs, and
other locations that offer community services. Promotoras’ knowledge of the area in which
they worked facilitated their recruitment efforts. Promotoras approached Spanish-speaking
women at various locations to gauge their interest in the project and, once deemed eligible,
registered them for an education session (intervention).

Promotora Training

Eligibility

Prior to the launch of the intervention, a training was held in Atlanta, Georgia for the
promotoras. The training was held primarily in Spanish over an eight hour period and
facilitated by the Centers for Disease Control and Prevention (CDC) and North Carolina
staff. Each of the four study sites sent at least one promotora and one staff member to the
training. Each promotora received a binder that consisted of the following: the folic acid and
NTD educational presentation, sample copies of the workshop to be delivered in the county,
workshop attendance sheets, sample educational materials (brochures in English and
Spanish), and a CD of folic acid and NTD educational materials. In addition, each site
received a flash drive with electronic versions of the documents so they could be modified to
include their organizational logos prior to use in the field. Attendees were given
opportunities at the training to practice using the materials as well as to ask questions about
folic acid. Subsequent follow-up via monthly conference calls was conducted throughout the
funding period to maintain coordinated efforts.

Hispanic women were eligible if they: 1) predominantly spoke Spanish, 2) lived in one of
the selected counties, and 3) were between the ages of 18 and 45 years at the start of the
study. In order to be considered a study participant, a woman had to take part in all portions
of the study intervention including the baseline survey (pre-test), attend the education
workshop, and respond to a four month follow-up post-intervention survey (post-test). The
pre-test was administered in-person and mostly self-completed by the respondent. In
situations where the respondent expressed a literacy issue, the promotora administered the
pre-test orally. The majority of post-tests were administered over the telephone. Those
women who met eligibility criteria but did not answer at least one question on both the pre-
and post-test were identified as lost to follow up.
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Intervention

The educational session consisted of at least two or more participants and lasted between
one to two hours. At the start of the session, the promotora conducted an in-person baseline
survey (pre-test) that included the participants’ folic acid awareness, knowledge, and
consumption, along with basic demographic questions. This survey was administered either
written or orally, depending on the participants’ preferred method. Upon survey completion,
the promotora then presented information about folic acid and neural tube defects. A flip
chart with photographs and illustrations of neural tube defects, sources of folic acid, and
other relevant information was used to guide the discussions. The promotora would stop
throughout the presentation to ask whether there were questions from the participants or to
expand on particular topics. Although the sessions were similar in that all promotoras used
the same tools and flip chart, the length and amount of discussion varied by session.

At the conclusion of the session, participants received a 90-day supply of multivitamins
containing folic acid, along with a small thank you item for their time (e.g., a mirror/comb
or keychain). The provision of the multivitamins as part of the study design was done to be
consistent with the earlier North Carolina-based pilot intervention project mentioned above.’
Finally, the promotora informed participants that she would follow-up via telephone at two
months to confirm their contact information, and at four months to conduct a final
assessment.

Data Entry and Statistical Methods

Results

Each site was provided with a Microsoft Access© database for entering participant
information and tracking progress with the study. The sites provided a file to a central
location (North Carolina-based contractor), which was then transferred to CDC for data
processing and cleaning. SAS 9.3© (Cary, NC) was used to perform the statistical tests. We
used a pooled t-test for differences of population means, a Chi-square to test for variable
independence, Fisher’s exact test for small samples, and McNemar’s/Bowker’s test of
symmetry for matched pairs.

A total of 1,756 women from all county sites were eligible for inclusion in the study, i.e.,
women who met the geography, age, and language criteria. Approximately 81% (n=1,426)
of the eligible women completed the study intervention and responded to both pre- and post-
test surveys (hereafter referred to as participants). Table 1 presents demographic
characteristics of eligible women by enrollment status (participant group versus lost to
follow-up group). The lost to follow-up group had a lower overall mean age (31 years) than
the participant group (33 years). This difference in age remained statistically significant
(p<0.0001) when eligible women were grouped into younger and older age categories (<35
years and =35 years). Statistically significant differences between the two groups were also
observed for women whose country of origin was Mexico or Puerto Rico (p=0.02).
However, no statistically significant differences were observed for length of time lived in the
United States, education level, children status, prior pregnancy intention, and previous pre-
pregnancy doctor visit to discuss preconception health.
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Vitamin Intake among the Participant Group

Vitamin intake among the participant group is shown in Table 2. We observed a statistically
significant change (p<0.0001) in the reported use of any vitamin or mineral supplement
between the pre-test and the post-test. Additionally, the use of folic acid as a supplement
increased 11 fold, from 5% (n=69) of study participants on the pre-test to 55% (n=784) on
the post-test. An increase was also seen for multivitamin use between the pre-test (n=266,
19%) and post-test (=450, 32%). All other categories of vitamins and minerals, with the
exception of the ‘Other’ category, showed decreases in use; however, some of the changes
were minimal, e.g., 5% for calcium and 2% for iron and prenatal vitamins. This might have
been due to the focus of the intervention being on folic acid intake. Differences in the
proportions of participants in categories of ‘How often do you take this vitamin or mineral
supplement?’ were observed (p <0.0001). For this question higher percentages were
observed among participants who reported taking vitamins every day (pre-test: n=329, 23%,
post-test: n=888, 62%).

Statistically significant differences were observed in all response categories of ‘Where do
you obtain/buy this vitamin or mineral supplement?’, although this was likely due to the
introduction of an additional option on the post-test which allowed participants to select
‘From the promotora during the workshop’ as a response. This was the most selected option
for this question on the post-test (=854, 60%). When asked ‘Why do you take this vitamin
or mineral supplement?’, the most common response was ‘Because the promotora had
recommended it’ (n=443, 31%). For this question increases in the number of participants
who selected ‘Because | want to get pregnant’, ‘To supplement my diet’, ‘For health
reasons’, ‘To prevent illness’ and the ‘Other’ category were observed. An additional
question was asked of those who did not take a supplement regarding why they did not. The
total number of participants who replied to this follow-up question dropped considerably on
the post-test, and each possible answer showed statistically significant differences from pre-
test to post-test (i.e., cost of vitamins). A similar pattern of decreased response from pre-test
to post-test was observed among those who replied to the follow-up question ‘For what
reason would you start taking a vitamin?” with all answers showing significant changes in
proportion.

Pregnancy Intention, Vitamin and Birth Defects Prevention Knowledge among the
Participant Group

Regarding their pregnancy plans, a difference was seen in the proportions answering ‘I want
to now’, ‘Sometime in the future’, ‘Don’t want to’, and ‘Don’t know’ (Table 3). Women in
the participant group were also given an additional option on the post-test that indicated they
were currently pregnant (n=40, 3%). Participants were also asked questions about their
vitamin knowledge. When asked ‘Which vitamins or mineral supplements do you think are
very important to women of childbearing age?’ a significantly different proportion of
participants responded that folic acid (p<0.001) and multivitamins (p<0.001) were important
in the post-test than in the pretest survey. Regarding awareness and knowledge of birth
defects and vitamin use, statistically significant changes in response proportions were
observed when participants were asked ‘Do you think that consuming vitamins can reduce
the risk of birth defects?” (increases were observed in “Yes’ response), ‘Which birth defects
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do you think might be prevented by consuming vitamins?’ (increases were observed in
‘Defects of the brain and spine’), and ‘Have you ever read, heard, or seen anything about
folic acid?’ (increases were observed in ‘Yes’ response). When asked “What have you read,
seen or heard about folic acid?” we observed a statistically significant difference in the
percentage of people who responded ‘There are food and/or vitamins that contain folic acid’,
‘Helps prevent cancer’, ‘It prevents birth defects’, ‘It prevents diseases’, and ‘Other’. A
decrease was observed across all answer categories of ‘Where have you heard about folic
acid?” except for the new answer choice introduced on the post-test, ‘From the promotora’.
A total of 1,344 (94%) participants selected this new answer. Statistically significant
changes in the proportions of answers to “When should a woman start taking folic acid?’
were observed, with increases in the percentage of participants on the post-test choosing “All
the time’.

Between the pre-test and post-test assessments, more participants responded correctly to the
following true or false questions: “You need a prescription from a doctor to buy folic acid’
(pre-test: n=846, 59%; post-test: n=1,353, 95%), ‘Latinas have more babies affected by birth
defects of the brain and spine than other women’ (pre-test: n=333, 23%; post-test: n=1,183,
83%), and ‘Having a healthy baby guarantees that your future children will also be healthy’
(pre-test: n=564, 40%; post-test: n=1,197, 84%).

Similar findings were observed for the responses in Table 3 when stratifying the questions
by maternal country of origin (Mexico vs. all other countries), maternal age (<35 years and
=35 years), or intention to become pregnant (‘Want to become pregnant now or in the future’
and ‘Do not want to become pregnant”) (data not shown).

Discussion

This study demonstrated an overall increase in reported vitamin, multivitamin, and folic acid
use, and in knowledge and awareness of birth defects from pre-test to post-test. Although
due to the study design, questions about the influence of the promotora on behavior and
knowledge were only asked post-test, the frequency of positive responses related to the
influence of the promotora suggests the potential effectiveness of this model for folic acid
and NTD education initiatives.

Statistically significant changes were observed for reported vitamin, folic acid supplement,
and multivitamin consumption from pre-test to post-test. The most drastically observed
increase was in folic acid supplement consumption, which increased from 5% to 55%.
Although this is a very large increase, it would be expected that there would be an increase
given that fewer participants were knowledgeable about the benefits of folic acid
consumption prior to the start of the study. Further, the women who received the intervention
were provided with a 90-day supply of multivitamin supplements. The cost of vitamins was
mentioned in the pre-test as a barrier to vitamin use in both this study as well as in the earlier
North Carolina-based pilot study,” and has been noted as a barrier in other studies as well.23
The distribution of free supplements, then, provided a convenient way for these women to
obtain supplements, while also removing the potential barrier of the cost of purchasing them.
Finally, the regular communication that the promotoras had with the women could have also
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helped to increase compliance. Nonetheless, these findings were very encouraging and lend
credence to a central role the promotora can play in influencing health behavior.

Statistically significant differences in knowledge about the importance of both folic acid and
multivitamin consumption for participants were also encouraging, and could further point to
the positive impact of a more individualized educational intervention and the influence of a
promotora. The respondents in this study participated in a small group educational
intervention, which included a flipchart of colorful visuals of supplement bottles showing
the nutrition label with the appropriate folic acid dosage, and visuals of the specific neural
tube defects that can be prevented with folic acid consumption. The small sessions allowed
for questions and discussion. It is possible that this more personalized educational approach
allowed for a greater understanding of the material being presented.

Most of the participants (87%) reported having already had children, and more than half
(53%) of them indicated not actively trying to become pregnant before their last pregnancy.
Moreover, of those who had children already, only 17% reported having seen their doctor to
discuss pregnancy prior to becoming pregnant. This low percent might be a reflection of the
high number of participants who were not actively trying to become pregnant during their
last pregnancy. In order to be effective in preventing neural tube defects, folic acid must be
taken prior to the close of the neural tube at approximately three weeks of gestation;
therefore, it is critical that women take folic acid if there is a chance of becoming pregnant.
Since women might not see their providers until they become pregnant, providers should
take every opportunity to discuss folic acid consumption with their reproductive age patients
regardless of pregnancy intention. Further, because promotoras are familiar with the women
of reproductive age in the communities they serve, they can provide tailored folic acid
messages to these women, encourage them to visit and discuss pregnancy with their
providers, and promote consumption of supplements prior to pregnancy.

This study had a relatively low (approximately 19%) loss to follow-up from the start of the
pre-test to completion of the intervention (post-test). This could be due in large part to the
short time frame of four months from the onset to the completion of the study period. The
‘check in” conducted by the promotoras at a two-month interval could also have played a
role in helping to ensure that participants remained engaged in the study.

There were some limitations to this study. First, study findings are not generalizable to a
larger population for several reasons. Two-thirds of respondents were of Mexican origin.
Although this is representative of the broader U.S. Hispanic population, very few
respondents were from other countries of origin. Further, because only four sites were
chosen, the findings cannot be deemed representative of Hispanic women in other counties
or states. Moreover, in order to recruit women for the study, the promotoras approached
them at various locations and spoke with them about the project to gauge their interest.
Those who were interested in learning more about the topic were then screened for
eligibility. It is unknown, then, whether our findings based on a motivated population are
applicable to a broader population of Hispanic women. Finally, data are only available for
those women who responded to either the pre-test, post-test or both. No data are available
for how many women were recruited. It is possible that the women who were recruited and
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were not eligible for the study, or those women who did not complete the study, were
significantly different from those who fully participated in the study. This highlights an
important lesson learned; namely, that multi-site studies should meticulously keep track of
potential and enrolled participants during all stages of the study, from recruitment to final
assessment.

Second, providing women with a 90-day supply of multivitamins can be viewed as both a
strength and a limitation to the study. Clearly, the high reported supplement use in the post-
test was a very positive finding, and lends support to the impact that providing supplements
directly to women can have on consumption. However, it is unclear whether this behavior
would have continued in the absence of promotora visits or without the provision of
supplements. Further, because of the short time frame of the study; it is unclear whether
participants would have continued to purchase and consume supplements several months
after the end of the study. In order for it to be effective in preventing neural tube defects,
folic acid must be taken prior to and throughout the first few weeks of pregnancy?* —
requiring sustained consumption. Although providing women with free supplements appears
to have been effective in getting many women to begin consuming supplements, it is
unknown whether this consumption would have been sustained over the longer term.

Finally, the promotoras conducted the post-test and therefore were the ones to ask the
participants whether they were consuming folic acid. A positive response in this case could
have been due to response bias, with participants feeling inclined to respond positively to
please the promotora. This could have been avoided by having a different staff member
conduct the post-test.

Conclusion

The Promotora de Salud model relies on the interpersonal connections forged between
promotoras and the communities they serve. At the center of this model is established
evidence that these relationships can help drive positive health behaviors. A review of
several prospective population studies found associations between interpersonal
relationships and various positive health outcomes.2° The findings outlined in this paper
underscore the positive impact that these interpersonal connections can have on knowledge,
behavior change, and, ultimately, health outcomes, particularly among motivated women.
Further, designing programs that utilize both interpersonal connections and also remove
barriers to behavior change, such as having promotoras provide free supplements in this
study, can be one way to maximize efforts and increase potential for success.

Promotoras by definition are lay health workers and the focus of their work is serving the
communities in which they live. They are usually members of the target audience and serve
as a bridge between hard-to-reach populations and the healthcare system. As members of the
target audience, they are able to establish influential relationships with their peers allowing
for the effective delivery of health messages. Further, the close proximity of the promotora
to the target audience allows for continued follow-up and message reinforcement.
Programmatic efforts embedded in state and local public health departments and federal
agencies aiming to reach Hispanic populations can possibly benefit from using the
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Promotora de Salud model to implement their activities. This model might help
organizations successfully reach targeted populations in a culturally appropriate manner.

REFERENCES

1.

10

11.

12.

13.

14.

15.

16.

17.

Centers for Disease Control and Prevention (CDC). Spina bifida and anencephaly before and after
folic acid mandate—United States, 1995-1996 and 1999-2000. MMWR Morb Mortal WKkly Rep.
2004; 53:362-365. [PubMed: 15129193]

. Centers for Disease Control and Prevention (CDC). CDC Grand rounds: Additional opportunities to

prevent neural tube defects with folic acid fortification. MMWR Morb Mortal Wkly Rep. 2010;
59:980-984. [PubMed: 20703205]

. Williams LJ, Rasmussen SA, Flores A, Kirby R, Edmonds LD. Decline in the prevalence of spina

bifida and anencephaly by race/ethnicity. Pediatrics. 2005; 116:580-586. [PubMed: 16140696]

. Centers for Disease Control and Prevention (CDC). [Accessed November 22, 2014] Spina bifida.

Data and statistics: United States. 2011. Available at: http://www.cdc.gov/ncbddd/spinabifida/
data.html

. Williams J, Mai CT, Mulinare J, et al. Updated estimates of neural tube defects prevented by

mandatory folic acid fortification - United States, 1995-2011. MMWR Morb Mortal Wkly Rep.
2015; 64(1):1-5. [PubMed: 25590678]

. Yang QH, Carter HK, Mulinare J, Berry RJ, Friedman JM, Erickson DJ. Race-ethnic differences in

folic acid intake in women of childbearing age in the United States after folic acid fortification:
Findings from the National Health and Nutrition Examination Survey, 2001-2002. Am J Clin Nutr.
2007; 85:1409-1416. [PubMed: 17490980]

. deRosset L, Mullenix A, Flores A, Mattia-Dewey D, Mai CT. Promotora de salud: Promoting folic

acid use among Hispanic women. J Women’s Health. 2014; 23(6):525-531.

. Wolff T, Witkop CT, Miller T, Syed SB. Folic acid supplementation for the prevention of neural tube

defects: An update of the evidence for the U.S. Preventive Services Task Force. Ann Intern Med.
2009; 150:632-639. [PubMed: 19414843]

. Tinker SC, Devine O, Mai C, Hamner HC, Reefhuis J, Gilboa SM, et al. Estimate of the potential

impact of folic acid fortification of corn masa flour on the prevention of neural tube defects. Birth
Defects Res A Clin Mol Teratol. 2013; 97:649-657. [PubMed: 24142499]

. Health Resources and Services Administration (HRSA). [Accessed November 22, 2014]
Unintended pregnancy and contraception. 2011. Available at: http://www.mchb.hrsa.gov/whusall/
hstat/hsrmh/pages/227upc.html

U.S. Census Bureau. [Accessed November 13, 2014] State and County QuickFacts. 2014.
Auvailable at http://quickfacts.census.gov/qfd/states/00000.html

Lujan J, Ostwald SK, Ortiz M. Promotora diabetes intervention for Mexican Americans. The
Diabetes Educator. 2007; 33(4):660-670. [PubMed: 17684167]

Sauaia A, Min S, Byers T, Lack D, Apodaca C, Osuna D, et al. Church-based breast cancer
screening education: Impact of two approaches on Latinas enrolled in public and private health
insurance plans. Prev Chronic Dis. 2007; 4(4):A99. [PubMed: 17875274]

Balcéazar H, Alvarado M, Hollen ML, Gonzalez-Cruz Y, Pedregén V. Evaluation of salud para su
corazon National Council of La Raza Promotora Outreach Program. Prev Chronic Dis. 2005;
2(3):A09.

Staten LK, Scheu LL, Bronson D, Pefia V, Elenes J. Pasos adelante: The effectiveness of a
community-based chronic disease prevention program. Prev Chronic Dis. 2005; 2(1):A18.

Flores AL, Prue CE, Daniel KL. Broadcasting behavior change: A comparison of the effectiveness
of paid and unpaid media to increase folic acid awareness, knowledge, and consumption among
Hispanic women of childbearing age. Health Promotion Practice. 2007; 8(2):145-153. [PubMed:
17003248]

Ryabov I, Richardson C. The role of community health workers in combating type 2 diabetes in the
Rio Grande Valley. J Prim Care Community Health. 2011; 2(1):21-25. [PubMed: 23804658]

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.


http://www.cdc.gov/ncbddd/spinabifida/data.html
http://www.cdc.gov/ncbddd/spinabifida/data.html
http://www.mchb.hrsa.gov/whusa11/hstat/hsrmh/pages/227upc.html
http://www.mchb.hrsa.gov/whusa11/hstat/hsrmh/pages/227upc.html
http://quickfacts.census.gov/qfd/states/00000.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Flores et al.

18.

19.

20.

21.

22.

23.

24.

25.

Page 10

American Public Health Association (APHA). Support for community health workers to increase
health access and to reduce health inequities [Internet]. Washington (DC): APHA; 2009. Policy no.
20091. Available from: http://www.apha.org/advocacy/policy/policysearch/default.htm?id=1393
[Accessed November 13, 2014]

Bodenheimer T, Chen E, Bennett HD. Confronting the growing burden of chronic disease: can the
U.S. health care workforce do the job? Health Aff (Millwood). 2009; 28(1):64—74. [PubMed:
19124856]

Babamoto KS, Sey KA, Camilleri AJ, Karlan VJ, Catalasan J, Morisky DE. Improving diabetes
care and health measures among Hispanics using community health workers: results from a
randomized controlled trial. Health Educ Behav. 2009; 36(1):113-126. [PubMed: 19188371]
Culica D, Walton JW, Harker K, Prezio EA. Effectiveness of a community health worker as sole
diabetes educator: Comparison of CoDE with similar culturally appropriate interventions. J Health
Care Poor Underserved. 2008; 19(4):1076-1095. [PubMed: 19029738]

U.S. Census Bureau. [Accessed 10 March 2015] American Fact Finder: 2010 Census report.
Auvailable at http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml

Quinn GP, Hauser K, Bell-Ellison BA, Rodriguez NY, Frias JL. Promoting pre-conceptional use of
folic acid to Hispanic women: A social marketing approach. Maternal and Child Health Journal.
2006; 10:74.

Bishop-Royse JC, Jensen E, Simmons M. Improving folic acid consumption in women at risk for
neural tube defects in Florida. Florida Public Health Review. 2009; 6:36-45.

Cohen, S., Underwood, LG., Gottlieb, BH. Oxford: Oxford University Press; 2000. Social support
measurement and intervention: A guide for health and social scientists; p. 3

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.


http://www.apha.org/advocacy/policy/policysearch/default.htm?id=1393
http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml

Page 11

Flores et al.

Author Manuscript

210035 uf Pa1aJaLoa noA apesb isel 3yl SI 1eYM

(%) 9eT (zv) 009 sIeak QT uey) Jajeals
90 (6%) 19T (¥S) 19L s1eak QT uey) sse
(£S58] 10 SIBaA OT 104 SAIEIS PAjILL) Y] Ul Panl ]
100 (02)] 4 ¥ 1S Yo
J€0 (1>) T (1>) z ureds
470 (03] z 0] 8T eqno
200 S 8T (o1 8eT VSN/091Y oand
€0 (9 1C (s) 2L BILIBWY YIN0S
80 (39} LS (1) 8cC BILIBWY [BIUSD
200 (09) L6T (99) L6 02IXaN
pewoy Apiurgy noA pue noA are (sar)Aiunod/(s)uotboy 1eym
(89) 16T (67) 8.2 euljoJeD YUON ‘Binquaiosin
(e T (12) €62 epLIoj4 ‘Aunod ybnoiogs|jiH
(o1) €e (9¢) 10 sexa] ‘sliieH
T000°0> (62) 66 (¥2) 8¢ sioul]|| 400D
£8oUBPISaI JO AJunod 1noA I Jeym
o 1000°0> TE=Uea|\ ge=UeaIA (sreak) aby uealn
(18) 20T (ev) 019 Gez
T000°0> (69) 822 (£9) 918 Ge>
¢ (5189/) abe inoA si jeym
(61) oge (18) 9zrT sjero/
§NMEAd  (ueokd) qunN  (edkRd)  qunN suoIseNd
dn-mo|j0} 01 1507 sjuedpilred

(9521=t/) ; + S8MS A1uno) Ino4 ‘smyeis Juswijosuz Ag uonusiuj Aoueubaid Jolid pue olydesbowsq pa1os|es

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 12

Flores et al.

159) 8} WOJJ PAPN|IX3 dJam ,BUISSIAI/MOUY 1,U0(, JO SBNJEA “8oUBIILIUBIS [BONSIIEIS 31N|BAS 0} Pasn sem uoriodold Ul 89Ualalp 10§ 18) a1enbs-1yD © Palou aSIMIBUIO SS3|un

‘eurjoted yuop ‘BanquapiosiN ‘eplioj4 ‘ybnologs)iH ‘sexal ‘siueH ‘stouljj] 4o0D :Apnis ayr ui Bunedionied sapuno) ino4
p

payiodal 10U a1e ,MoU 1,U0(, J0 sasuodsal pue sBUISSIA

(2) v (o1) 4 ON
70 (¢6) S (s8) 502 SIA
W (8/0Q®B ,S3A, PAISMSUE) ¢S198)3p
YLIIG JO XSL S,pl1Yya 1noA anpa. pue Aqeq Ayifesy e aney o3 ajay
B noA yarym ur SAem Ssnasip 10390p nNoA pip ‘SHsIA 9sayl buling
(19) 002 (99) 96 ON
v'0 (81) 85 (VA7) ore SOA
55 (cuaipliyo Aue pey 11 noA aneH,
01,534, palamsue) ciueubald 106 noA a1o4aq Aaueubaid ssnasip
0] 10}20p 4n0oA 33s InoA pip Aoueubaid jsel 1noA o} uolielal uf
piey Alan
LT 44 91 102 U111 Jou sem Ing JueuBaid Bumeb woly daay 01 Bulkiy sem |
(21) (91) Buiki Baid Bumab d Buik
jueubaid
9¢ 56 /€ 9% umab wouy dasy 03 BulAn Jo yueubaid 196 01 BulAiy Jusem |
(9g) (28) Bumeh d Buik Ba.d 196 01 BuIA
60 (te) 28 (0€) v.€ jueubaid 196 03 Buikly sem |
s (a10qe ,S3A, paiamsue)
cAourubald 1sg] 1noA saqlIasap 158G BUIMO||of 8Y JO Yl
(1) £ (z1) 2Lt ON
v'0 (08) €9z (28) [A74) SOA
cuBIp[Iya Aue pey 1943 noA areH
(8 8z (om) 8yT abia]0D parenpeso
(67) 29 (z2) STE aba]10D aW0S
(se) vTT (9¢) 815 10043S A1epuodas pajyenpel9
80 (82) 16 (82) oov Jooyos Asewtid
§eNPAd  (eoled) JequnN  (edkd)  equinN suonsand
dn-mo|jo4 01 1507 sjuedpiyed

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 13

Flores et al.

.¢JueubBaid 106 noA alojaq AoueuBaid ssnasip 01 10300p IN0A 8as NoA pip ‘AoueuBald 1se| JNOA 0) UOIIB|aI U], 0} ,SBA, PAISMSUE OYM SIUSPUOASaI 0} Pa)ILUI| SI UONSaNb Sy} 104 JOTRUILIOUSP 3y L

Author Manuscript

bb

L&UIPIYD AU pey J8A8 NOA 9ABH, 01 ,SBA, PaISMSUE OYM SIUSPUOdSaI 03 PaILUI| SI UONSaNb SIY) 104 JOJRUIIOUSP BY L.

Author Manuscript

58

paijdde yey SIBMSUE |[2 Jew 0} PaIoNAISUl 8Jam ﬂcm_oco%wmu

153)-1 p9jood
*¥

1S9] 10BX8 m.‘_mcm_u_\

Author Manuscript Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 14

Flores et al.

el cIuBWBIaaNS [eisuIL 10 UILWBIIA SIY] aXel NoA op Aym

1000°0> (€) ra4 (2) 6 EN o)
2000 (6) LeT (z1) vLT (s.wes "Lewrepn 1ebiel) sai03s Jadns
60000 (@ €C (€ 8Y 581015 A180019
20000 (8 1T (€1 08T Koeweyd
(09) 758 doysxiom ay) Buninp eiojowoid ay) WwoiH

el cIuBWBIdanS [eisuiL 10 UILWBIA SIY] AnG/uIeIqo noA op a1sym

(€ Ly () 1S oM Jad Salury oM} 0} 3U0 UBY) SS87]
(91) 922 (9 88 oam Jad eI} 9—¢
T000°0> (29) 888 (€2) 6¢¢ AKep Kieng

§ CIUBIBIAANS [BiauIL 10 UILLIBIA SIY] 88 NOA 0p USLJO MOH

20 (€) 6Y ) 19 Byo
8000 (e G (S) 69 SUILIENIA [EJeUdId
1000°0> (ze) 0S¥ (67) 99z ulwenAninN
7000 (€) e )] 69 uolj
1000°0> (sq) 8L (S) 69 PIoY d1j04
1000°0> ()] GL (o1) T wniafed

ol COVED noA op Juawa|dans jesaul 10 UILBlIA JO 8aA7 Jeym

0T
(8m) (S1°14 (99) 1443 ON
1000°0> (18) 2911 (e€) 0Ly SOA
§ cluawiaaans fersuiw 1o ujwein e buryel noA oy
aneAnd  (uedsed) equnN  (uedokd)  JquinN suosand
1591-150d s81e.d

(92¥T=N) -, S8NS AIUNOD IN0S ‘UONUSAISIU] JSYY Pue 810jag SiuedIdned JO aXelu| UIWENA

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 15

Flores et al.

panodai Jou are ,Mouy 3,uod, Jo sasuodsal pue sBuIssIiA

i

“euljoseD YLON ‘BInquaposin ‘epLiold ‘yBnologs)|iH ‘sexal ‘stieH ‘stoulf]] ‘YooD :Apms sy u Bunedionsed ssnuno) no

*

1000°0> m 1C (S) 2L Byio
1000°0> (@ 614 ()] 4 puaLy 10 dAIR|31 @ AQ POPUBLILLIODBI B19M I 4|
T000°0> (2) 6 (s1) A% X018 sBM | §]
1000°0> (%) 18 (1) 0ST 119M Te8 1,UpIp | 41
1000°0> (s) 0L (6) 6¢T Buiylawos u1 JuaIolyap sem | 4|
1000°0> (t49)] 9T (92) zL€ PapusLULLIOdal JOJI0P E J|
T000°0> (S) 99 (s1) 9TC KoueubBaid Auyjesy e aney oL
1000°0> (t49)] €LT (Lv) 119 ABious a10w aney 0L
'} cuiwelin e %Q\v\mﬁ Lejs noA, plnom uoseal jeym 10
20000 (2) €0T (T1) ST e}
1000°0> (om) 144" (L2) z8e wiay) axe) 01 19610} |
T0 (1) GT 2 514 181p Padue[eq € anRy |
1000°0> (@ 1€ (6) €T siid Buniey sy 3,uop |
L0°0 (@ o (e) G LB} Pasu 3,uop |
1000°0> ™ vT (1) 65T WB1am urel o3 uem Luop |
1000°0> (™ 4 (©)] 28 AiBuny sw axew Asy L
1000°0> (1>) ¥ ) 0S Big 00 are Aay L
1000°0> ™ 8 (o1) A4} yonuw 00} s1s00
.y cuinuelin e axej jou op noA uosea. e aloy] S|
(18) 4 11 PaPUBLILIDAI PRy Biojowold 8y asnedsg
1000°0> (t49)] 99T ()] 0L Ee}
1000°0> (ze) 9GSt (o1) evT ssau|1 Juanaid oL
10 ¥ v ()] 147 suoseal Lyjeay 104
1000°0> (s2) Gse (1) 95T 191p Aw yusws)ddns o)
7000 ) 65 (@ 1€ jueuBaid 196 01 Juem | asnedsq
80 (1) GIT (1) 2T 11 PapUBLILIDaI JapInoid ared yijesy e asnedeg
anend  (edsked) equnN  (uedld)  BqunN suo1sand
159)-150d 1919.d

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 16

Flores et al.

paijdde ey s1amsue |[e SJew 0} PaIoNAsul a1aMm sjuspuodsay

*¥

19 S, JewsNoN Buisn paisal si ‘SUOIIUBAIBIUL U JO BUO J0J Pala8|as 8 AJUO PINod 1By SIaMsUe Jo uondaoxs syl yum ‘AloBareagns yoeg

Author Manuscript

Author Manuscript

b

AnBWWAS J0 159] m_hmxgo_m_,m

Author Manuscript

Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 17

Flores et al.

(92¥T=N) , +.s81S A1uno) Ino4 ‘uonusABIU| J8YY pue aioyag siuedidllied Jo aBpajmou| UonuUsAsId S198)8Q yuIg pue ulwelA ‘uonusiu| Aoueubsid

Author Manuscript

Burinsuoa Aq pajuanald aq ybiw xuryp noA op s}oa4ap Yriq yarym

(™ 0z (e1) 88T Mouy 1,uog
(@) € (t1) 0ST ON
1000°0> (96) T.ET (S0 2L0T SOA
§ ¢S1939)9p
YLI1G JO XSLI 3l daNPaJ LB SUILLBUA BUILLUNSUOI Jey] uly) noA og
1000°0> m vT (9) 98 Mmou uog
1000 (1>) 9 (2] {4 Byio
1000°0> (om) SYT (€2) eee 3 uIwenA
1000°0> (TT) GST (¥2) e Q ulwenA
1000°0> (21 GoT (92) v9€ O UIWENA
1000°0> (9v) 659 (29) 688 SUIWENA [eeuald
1000°0> (9v) 199 (V23] veS uIweNAIINA
1000°0> (62) 60 (99) 008 uoi
1000°0> (¢6) YIET (S0 G90T P10y o1104
1000°0> (te) [A74 (19) 598 wnidjed
el cobe BulLpaqplIyo Jo uswom oy Jueriodui
Auan a1e yulyl noA op sjuaLwas|dans [eiauit 10 SUILEHA YoIyMm
(e) oy ueuBaid Apusiing we |
@ Ge (eT) 881 Mmouy 3,uod
(8v) 089 (8¢) evs 0}uem juoQ
(6€) €55 (se) 14 aJnmny ul sWBWoS
1000°0> (8 Y11 (z1) SLT MOU 0] JUBM |
§ ¢sugd
Aouruba.id 1noA $aqLIasap 159G SIUSLLAIELS BUIMO]IOf Y] JO YIIM
aneAd  (edsed) lequnN  (lueoked)  JequinN suosand
1891-150d s91-8.d

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 18

Flores et al.

€000 (e1) 6.1 (91) €€2 Ja1sod Jo ainyooug e U
1000°0> (81) 652 (v€) 98y 10100p Aw wo.4
(¥6) YrET eJ0j0wo.d 8y} Woi
x| CPIOB 2Hj0f 110GE prESY noA aney a18uym
1000°0> (1>) L (€ 8¢ mou 1uog
1000°0> (6) 44 ()] G9 1Byo
60 (6€) 55 (6€) 165 AKoueubaid 10y papaau/pasu USWOM
1000°0> (1) 2€9 (€4))] 19T saseasIp sjuanald 3
1000°0> (€8) 8/11T (%) €85 $19848p YMIg Suanad 3
L00°0 (1>) T (1) 01 noA 1oy peq si 1
8000 (8 vTT (T7) €51 euBaid 186 uawom sdjay 1|
8000 (4] 6¢ () €5 50| AJoWaw sasne 1
1000°0> (¥2) we (03] 66 130ued Juaneid sdjsH
1000°0> (99) €6/ (L2 26¢€ p1oe 21104 UIEIU0 Jey} SUIWEBHA J0o/pue pooy aJe aay |
x| CPIOB 2104 1110GE P1BSY 10 USSS P noA aney Jeym
(™ 01 () 95 Mou| 1,uoQ
(™ 8 (ve) 08y ON
1000°0> (26) GBET (19) v.8 SBA
§EPI9® dljo) Jnoge Buryifue uass 1o ‘paealy ‘peal 1919 NoA aneH
1000°0> (™ 14 (s1) qTZ Mouy| Juog
T000°0> (1>) 12 (2 o1 183y10
1000°0> (o1) 1€T (s2) €G¢ uonepIelal [eluslN
1000°0> (1) 86T (z2) 6TE $199)9p LeaH
T000°0> (1) 96T (92) 0.€ aWOoIpUAS umoQ
1000°0> (v6) YreT L9) 918 aulds pue ureiq ay} Jo s103jaC
e [ CSUILIEA
anend  (edsked) equnN  (uedld)  BqunN suo1saNd
159)-150d 191-9.d

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 19

Flores et al.

T000°0> (o1) T (eg) L9Y aniL
g Ayzreay aq osfe [fim usipjiyo
a.njny 1noA ey saajuesent Aqeq Ayijeay e buing :asje 10 anif

(8 81T (69) €8 Mou 3,uoq

(8 80T (91) zee as[ed

1000°0> (€8) €811 (€2) €ee aniL
g uawom 4ay1o ueys aulds pue ureiq ayj Jo
$19849p YLIG AQ Pa1aaLe SaIqeq aJow aArY Seulje] asje4 10 anif

(@ € (0€) gey Mmouy 1uog

(s6) €5eT (69) 98 asje4

T000°0> (e) 9 (6) 0€T aniL
§pI®
21104 ANq 0} 10390 © WOl UoNAIIIS3IA © Padu NoL .3S[e 10 anif

(1>) 4 (02) 98¢z Mmouy 3,uog

(1>) 14 @ 0¢g KoueubBaid Bunnp Juiod awos 1y

(1) T (z1) CLT jueubaid si 8Ys N0 SpuLS 8YS UBYM

(82) 0¥ (z¢) 851 jueubaid si ays aioyeg

(1) 86T (%) 09 ajenaisuaw o3 suibag ays Usym

1000°0> (g9) 68/ (52) 1S€ awn ayy IV
& P18 31j0) Burye) 1Ig)s ueliom e pinoys uaym

1000°0> (™ 8T ) €9 J8yio

€000 (6) GET (e1) 18T UoISIA3Ia) UD

S0'0 (@ 0 (e o o1pel a1 uo

T000°0> (€) 1Y (2) 0T a]o11Je Jadedsmau Jo auizebew e u|

1000°0> (€ Ly (om) T aAIJe|a] JO puaLiy B Wol

600 (s) 69 (9 68 ey yjesy e 1y

1000°0> (t49)] T.T (02) 68z o1UIID Yfeay e ul
anend  (edsked) equnN  (uedld)  BqunN suo1saNd

191-150d 1919.1d

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



Page 20

Flores et al.

paijdde ey siamsue |[e sew 0} PaIoNAsul a19Mm sjuapuodsay
*K

159 S, JewsNoN Buisn paisel si ‘SUOIIUBAIBIUL U JO BUO J0J PaIaa|as 8q AJUO PINod 1By SIBMSUB J0 Uuondaoxe ayl yum ‘Alofareagns yoeg !

AnBWWAS J0 159 m_ax\som%

paniodal 10U aJe ,Mouy 3,uod, JO sasuodsal pue mmc_mm__@

‘eulj0JeD YHON ‘BanquapiosiAl ‘epliold ‘ybnologs)iH ‘sexal ‘stiieH stoulf]] 00D :Apnis ayi ur Bunedionsed sanunod Jno4
P

9 0L (92) 69¢ Moy} 3uoQ

(¥8) L6TT (o) 95 asfed

anend (eoled) JlequnN  (luedled)  lqunN suo1sand
19)-150d 191-9.d

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

J Womens Health (Larchmt). Author manuscript; available in PMC 2017 February 09.



	Abstract
	Background
	Promotoras de Salud

	Methods
	Recruitment
	Promotora Training
	Eligibility
	Intervention
	Data Entry and Statistical Methods

	Results
	Vitamin Intake among the Participant Group
	Pregnancy Intention, Vitamin and Birth Defects Prevention Knowledge among the Participant Group

	Discussion
	Conclusion
	References
	Table 1
	Table 2
	Table 3

