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How Common are 
Neural Tube Defects (NTDs)?

• Approximately 3,000 pregnancies 

affected every year in the US

• Over 300,000 NTDs globally

Spina Bifida
Anencephaly



Folic Acid Recommendation

• 400 mcg folic acid daily 

• For prevention of spina bifida and 
other neural tube defects

• For All women capable of becoming   
pregnant

• Women who have had a pregnancy affected 
by an NTD like spina bifida should consult a   
physician about a higher folic acid dosage 



Folic acid awareness: US, 1995‐2008 

Percent of women ages 18‐45



Folic acid specific knowledge: US, 2008 

Percent of women aware of folic acid



Daily use of folic acid among women 
18‐45 years: US, 1995‐2008 

Percent of women ages 18‐45



The US began mandatory fortification of 
cereal grain products with 140 mcg/100 g of 
cereal grain in 1998.

 This is equivalent to 
100 mcg per day of 
folic acid



Questions and Concerns Related to Folic Acid Raised in the 
Literature include :

 Does folic acid reduce the risk for cardiovascular disease 
by lowering homocysteine levels? 1

 Does folic acid increase the risk for overall cancer 

incidence and mortality? 2

 Does folic acid cause colorectal cancer? 3

 Does folic acid cause breast cancer?4

1 J Nutr 2002; 132(8)(Suppl):  2350s – 2355s.                        3 JAMA 2009; 302(19):  2119 -

2126.
2 J Natl Cancer Inst 2007; 99(1):  64-76.                               4 Am J Clin Nutr 2005; 82(4): 



Robert Clarke, et al.* conducted a meta‐analysis of 8 large 
randomized trials of folic acid–based B vitamin 
supplementation intended to lower plasma homocysteine
levels for the presentation of cardiovascular disease.

Included in the trial:
 Double-blind randomized comparison of B-vitamin 

supplements containing folic acid vs. placebo for the 
prevention of the recurrence of vascular disease.

 The treatment groups only differed in the intervention to 
lower homocysteine levels (no confounders).

 Each trial had at least 1,000 participants and lasted at 
least 1 year.

*Arch Intern Med 170(18):  1622-1631.



Table 1.  Overview of Trials
Trial Prior 

Disease
Median  Yrs 
Treatment

Folic 
Acid 
mg

Vit
B12 
mg

Vit
B6 
mg

Cambridge Heart Antioxidant Study 2 
(CHAOS-2)

CHD 2.0 5.0 0 0

Homocysteinemia in Kidney & End Stage 
Renal Disease (HOST)

Renal 3.2 40.0 2.0 100

Western Norway B Vit Intervention Trial 
(WENBIT)

CHD 3.2 0.8 0.4 40

Vitamin Intervention for Stroke Prevention 
(VISP)

Stroke 2.0 2.5 0.4 25

Norwegian Vitamin Trial (NORVIT) CHD 3.4 0.8 0.4 40

Women’s Antioxidant & FA Cardiovascular 
Study (WAFACS)

CVD 7.3 2.5 1.0 50

Heart Outcomes Prevention Evaluation 2 
(HOPE – 2)

CVD 5.0 2.5 1.0 50

Study of the Effectiveness of Additional  
Reduction in Cholesterol & Homocysteine

CHD 7.0 2.0 1.0 0



Effects of Folic Acid on Major Vascular Events

0.5 1.0 2.0
99% CI
95% CI
99% CI
95% CI

Events (%)
Treatment Control
(n=18,723) (n=18,762) RR (CI)

Treatment
better

Control
better

Major Coronary Events
Non-fatal MI 1195 (6.4) 1174 (6.3) 1.03 (0.92- 1.14)
CHD death 851 (4.8) 831 (4.7) 1.02 (0.90- 1.16)
Any MCE 2019 (11.4) 1971 (11.1) 1.03 (0.97- 1.10)

Strokes
Ischemic 439 (2.3) 460 (2.5) 0.96 (0.81- 1.14)
Hamorrhagic 56 (0.3) 52 (0.3) 1.08 (0.66- 1.77)
Unclassified 252 (1.3) 269 (1.4) 0.94 (0.75- 1.18)
Any 747 (4.2) 781 (4.4) 0.96 (0.87- 1.06)

Revascularisations
Coronary 2286 (12.9) 2320 (13.1) 0.99 (0.92- 1.07)
Non-coronary 290 (1.5) 276 (1.5) 1.05 (0.85- 1.31)
Any 2522 (13.5) 2546 (13.6) 1.00 (0.94- 1.05)

Major Vascular Events
Any MVE 4670 (24.9) 4656 (24.8) 1.01 (0.97- 1.05)



Effects of Folic Acid on Cancer Incidence, in subgroups

0.5 1.0 2.099% CI
95% CI
99% CI
95% CI

Events (%)
Treatment Control
(n=17,783) (n=17,820) RR (CI)

Treatment better Control better

Trial
HOST 65 (6.3) 72 (7.0) 0.94 (0.61- 1.47)
WENBIT 81 (5.3) 63 (4.1) 1.32 (0.86- 2.04)
VISP 92 (5.0) 95 (5.1) 0.97 (0.66- 1.41)
NORVIT 82 (4.4) 67 (3.6) 1.17 (0.77- 1.78)
WAFACS 201 (7.4) 213 (7.8) 0.94 (0.73- 1.21)
HOPE-2 342 (12.4) 320 (11.6) 1.09 (0.89- 1.33)
SEARCH 678 (11.2) 639 (10.6) 1.06 (0.92- 1.23)

Sex
Males 1113 (9.5) 1054 (8.9) 1.06 (0.95- 1.19)
Females 428 (7.1) 415 (6.9) 1.03 (0.86- 1.23)

Age at randomisation
<60 236 (4.4) 203 (3.7) 1.16 (0.90- 1.48)
60-69 628 (9.6) 561 (8.6) 1.12 (0.96- 1.30)
 70 677 (11.6) 705 (12.0) 0.97 (0.85- 1.12)

Folate (nmol/L)
<10 322 (8.0) 286 (7.2) 1.11 (0.90- 1.37)
10-18 326 (8.0) 343 (8.1) 0.96 (0.78- 1.17)
 18 379 (8.4) 333 (7.5) 1.15 (0.94- 1.39)

1

Homocysteine (  mol/L)
<11 353 (7.3) 315 (6.5) 1.14 (0.93- 1.39)
11-14 487 (9.3) 437 (8.3) 1.13 (0.95- 1.34)
 15 378 (9.7) 377 (9.6) 1.01 (0.84- 1.22)

Fortification
No 899 (8.8) 836 (8.2) 1.07 (0.95- 1.22)
Yes 642 (8.5) 633 (8.4) 1.03 (0.89- 1.19)

1

Year of follow-up
1 288 (1.6) 318 (1.8) 0.91 (0.74- 1.12)
2 340 (2.0) 283 (1.7) 1.20 (0.98- 1.48)
3 257 (1.7) 232 (1.5) 1.12 (0.88- 1.41)
4 207 (1.6) 189 (1.4) 1.10 (0.85- 1.43)
5 184 (1.7) 184 (1.7) 1.01 (0.77- 1.32)
6+ 265 (3.1) 263 (3.0) 1.01 (0.81- 1.27)

ALL 1541 (8.7) 1469 (8.2) 1.05 (0.98- 1.13)



Effects of Folic Acid on Cause-specific Mortality

0.5 1.0 2.0
99% CI
95% CI
99% CI
95% CI

Events (%)
Treatment Control
(n=18,723) (n=18,762) RR (CI)

Treatment
better

Control
better

Cause of death

CHD 851 (4.8) 831 (4.7) 1.02 (0.90- 1.16)

Stroke 131 (0.7) 144 (0.8) 0.92 (0.67- 1.25)

Other vascular 445 (2.4) 459 (2.4) 0.99 (0.83- 1.18)

All vascular 1427 (7.6) 1434 (7.6) 1.00 (0.93- 1.08)

Cancer 495 (2.8) 496 (2.8) 1.00 (0.85- 1.18)

Non-cancer non-vascular 656 (3.5) 617 (3.3) 1.08 (0.94- 1.25)

All non-vascular 1151 (6.1) 1113 (5.9) 1.05 (0.96- 1.14)

ALL 2578 (13.8) 2547 (13.6) 1.02 (0.97- 1.08)



Study Findings

 There was a 25% reduction in homocysteine levels, 
maintained for an average of 5 years.

 Even with the reduction in homocysteine levels, folic acid 
treatment had no significant effect on major vascular  
events (myocardial infarction, strokes, 
revascularizations).

 Folic acid treatment had no statistically significant 
association with the increased incidence of cancer:  8.7% 
in the folic acid treatment groups vs. 8.2% in the placebo 
groups.

 Folic acid treatment was not associated with total 
mortality:  13.8% folic acid treatment vs. 13.6% placebo.



Questions and Concerns Related to Folic Acid Raised in the 
Literature:

 Does folic acid reduce the risk for cardiovascular disease 
by lowering homocysteine levels? 1            NO

 Does folic acid increase the risk for overall cancer 
incidence and mortality? 2   NO

 Does folic acid cause colorectal cancer? 3    NO

 Does folic acid cause breast cancer?4   NO

1 J Nutr 2002; 132(8)(Suppl):  2350s – 2355s.                        3 JAMA 2009; 302(19):  2119 -

2126.
2 J Natl Cancer Inst 2007; 99(1):  64-76.                               4 Am J Clin Nutr 2005; 82(4): 

806-812.



Overall Conclusion

 The lack of adverse effects of folic acid on recurrence of 
vascular events, cancer incidence, cancer mortality and 
overall mortality provides reassurance regarding the 
safety of folic acid fortification.
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OverviewOverview
 National Council of La Raza, Institute for Hispanic Health

 The Latino community

 Prenatal care in the Latino community

 Myths about birth defects of the brain and spine and folic acid 
consumption

 Debunking the myths



National Council of La National Council of La RazaRaza
 The largest national Hispanic civil rights and advocacy organization in 

the U.S.
 Applied research, policy analysis, and advocacy
 NCLR provides capacity-building assistance to nearly 300 Affiliates

Institute for Hispanic HealthInstitute for Hispanic Health
 Promote quality, science-based, culturally competent interventions

 Reduce health-related problems among Hispanics and promote their 
well-being

 Partner with NCLR Affiliates, agencies, private funders, and other 
organization



THE LATINO COMMUNITYTHE LATINO COMMUNITY



The Latino CommunityThe Latino Community
 The Latinoa community is the largest, fastest growing, and youngest 

minority group in the U.S., representing 16% of the total U.S. 
population, excluding Puerto Rico in 2009.1

 Latinos represent approximately 20 different countries and all racial 
groups.

 The median age for Latinos in the U.S. is 27.4 years, compared to 
36.8  years for the country as a whole.1

 Hispanic women ages 15-44 compose almost half of the total 
population of Hispanic women.

a The terms "Hispanic" and "Latino" are used interchangeably by the U.S. Census Bureau and throughout this document to refer to 
persons of Mexican, Puerto Rican, Cuban, Central and South American, Dominican, Spanish, and other Hispanic descent; they 
may be of any race. 



LatinasLatinas

 Hispanic women have a higher fertility rate than non-Hispanic 
White women. In 2009, fertility rates were 93.3 vs. 58.6 per 
1,000.2

 Fifty four percent (54%) of pregnancies among Latinas are 
unplanned.3

 Fifty three percent (53%) of Latina teens get pregnant at least 
once before the age 20.4



Latinas (contLatinas (cont’’d)d)
 Latinas may differ in terms of:

• National origin
• Race
• Geographical areas of residence
• Educational and literacy levels
• Immigration status
• Acculturation level
• Religion



PRENATAL CARE IN THEPRENATAL CARE IN THE
LATINO COMMUNITYLATINO COMMUNITY



Prenatal Care Prenatal Care 
in the Latino Communityin the Latino Community
 Child-bearing capability is a major concern for Latinas5

 Generally, responsibility for child care lies on the mother

 Stigma associated with sexual health related topics, including sexual 
health knowledge, and gynecological medical examinations, among 
others

 More than 20% of Latina immigrant women do not begin prenatal care 
in the first trimester. 6



Folic Acid IntakeFolic Acid Intake
 Latina women have lower blood folate levels, and are less likely to 

consume foods fortified with folic acid.7

 A 2009 national survey by the March of Dimes8 found that nationally, 
 17 percent (17%) of Spanish-speaking women take a daily vitamin
 40 percent (40%) of all women of childbearing age take a multivitamin 

with folic acid
 Just 11 percent (11%) know to take folic acid before pregnancy.



Folic Acid Intake (contFolic Acid Intake (cont’’d)d)
 Hispanic/Latina women are less likely to have heard about folic acid, 

to know it can prevent birth defects, or take vitamins containing folic 
acid before pregnancy.9

 While pasta, bread and cereal are fortified with folic acid, staples of 
the Hispanic diet — such as corn tortillas — are not.10

 Hispanic women have a risk 1.5 to 3 times higher than non-Hispanic 
white women for having a child affected by birth defects of the brain 
and spine.7



MYTHS AND TRUTHS ABOUT MYTHS AND TRUTHS ABOUT 
BIRTH DEFECTS AND FOLIC BIRTH DEFECTS AND FOLIC 

ACID CONSUMPTIONACID CONSUMPTION



Myths and Truths Myths and Truths 1111

• Myth 1:
As long as you have a good diet and exercise while you are 
pregnant, your child will be born healthy.

• Truth 1:
Some women do everything right during pregnancy, but due to 
other things like genetics or environmental factors, may still have a 
child with a birth defect.

• Myth 2:
There is no history of spina bifida in my family, so I do not have to 
take folic acid.

• Truth 2:
Most (95%) spina bifida cases happen in families without a history, 
so it is good to plan ahead and take folic acid daily.



Myth and Truth (contMyth and Truth (cont’’d)d)
• Myth 3:

Spina bifida can be cured.
• Truth 3:

Spina bifida is a life-long disability, which affects each individual 
differently. There is no cure.

• Myth 4:
I don't plan on getting pregnant any time soon, so I do not have to 
take folic acid.

• Truth 4:
Half of all pregnancies in the US are not planned, so it is important 
to take folic acid everyday.



Myth and Myth and Truth(contTruth(cont’’dd))
• Myth 5:

Foods that have folate, like orange juice, also have folic acid. So, 
having a cup of orange juice will give me the folic acid I need.

• Truth 5:
Our bodies actually absorb a man-made form of folic acid found in 
vitamins most easily. The best way to get the folic acid you need is 
by taking a vitamin with folic acid everyday, in addition to a healthy 
diet with foods that contain folic acid and fortified foods like
breakfast cereals.



DEBUNKING THE MYTHSDEBUNKING THE MYTHS



Social Ecological ApproachSocial Ecological Approach

Fig. 1. Social Ecologic Model of Health.  (Adapted from http://www.publichealthreviews.eu/show/f/25 



Phase 1Phase 1

Phase 2Phase 2

Phase 3Phase 3

Phase 4Phase 4

Phase 5Phase 5

Phase 6Phase 6 Dissemination

Institute for Hispanic Health Institute for Hispanic Health ––
CommunityCommunity--based Participatory Research Modelbased Participatory Research Model



SummarySummary
 Neural tube defects are conditions that affect Hispanic women’s 

children disproportionately. 
 Consumption of folic acid can decrease rates of children neural tube 

defects.
 The Latino community needs increased support through efforts that:

1. Are multi-level, sustainable and address the problem from root 
cause

2. Are culturally competent and linguistically appropriate to the 
targeted population

3. Increase knowledge about folic acid consumption, spina bifida, 
and anencephaly

4. Increase peer support groups (e.g., promotores de salud model)
5. Increase access to quality care (e.g., facilitating patient-centered 

medical homes for Latinas)
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Questions and Answers
 Submit your questions via the chat interface at the 

bottom right of your screen.
 Thank you for attending this event. Please complete 

the evaluation directly following the webcast. An 
archive of this events will be posted at  
http://www.mchcom.com


