Cartas/Letters

Response to Dr. Tarqui-Mamani’s letter to the Editor

Measuring the effects of the Peru’s national folic
acid fortification program—differing methods,
same goal
We would like to give a heartfelt thanks to Dr.
Tarqui-Mamani for her diligent efforts to decrease
neural tube defects (NTD) in Peru.
We recognize that differences between studies
may occur, and that it is possible that the differences
found between Dr. Tarqui-Mamani’s NTD data (as stated in her letter) and our study, “Peru’s national folic
acid fortification program and its effect on neural tube
defects in Lima,” (1) could be due to a difference in
methods. Moreover, we recognize there are limitations
to epidemiology studies employing the International
Classification of Diseases, 10th edition (ICD-10) (2). Limitations of under-reporting are due to a lack of space on
data forms; omissions by coders; and diagnoses made
in hospital, but not included on discharge records;
whereas limitations of over-reporting occur when the
diagnosis made by the clinician or entered by a clerk is
selected in error (3). Concordance of ICD-10 to actual
disease incidence can range from 56%–98% in other
studies, with the majority showing under-reporting
(not over-reporting) of the actual disease by the ICD10 data (4–7). Overall, in large patient-number studies,
under- and over-reporting errors may have less impact
when measuring trends, since error rates would be
expected to remain generally constant.
Measuring diseases that occur in the 0.5–2 per
1 000 range is difficult. One to two additional random
cases in a year can change a rate by 30% or more. This
is especially true when measurements are taken at
only one site (e.g., the studies in Peru and Brazil (1,
8), giving random variation a more dramatic impact.
We currently do not know whether NTDs in Peru are
under- or over-reported by ICD-10 databases. While
reviewing charts to identify errors can be helpful, it is
impractical in studies involving thousands of patients.
Thus, large studies must ultimately rely on electronic
records and databases.
In studies of congenital defects, it is important
to use total births (live and stillbirths). Studies by
Tarqui-Mamani and colleagues (9) give an NTD rate
as 13.6/10 000 (all subsequent NTD rates given as per
10 000) and a range of 11.2—17.9 (10). These papers
seem to indicate that live births were being used as
the denominator, since live births were mentioned 10
times and total births (live plus still) were not mentioned. Measuring total births is important because
22.3% of all NTDs can be stillbirths (11)—as found in
the large Latin American database, Estudio Colaborativo Latino Americano de Malformaciones Congénitas
(ECLAMC)—and these would not be counted in a livebirth-only data set.
If Tarqui-Mamani and colleagues are using live
births as the denominator in their study, and we adjust
for total births by adding 22.3%, their pre-fortification
study’s range becomes 13.7–21.9. This overlaps with
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our range of 16.6–22.1, and our average rate of 19.7 (1),
showing no significant difference.
Tarqui-Mamani and colleagues’ post-fortification
letter states an average rate of 8.7. If we again adjust
for total births, the post-fortification rate becomes 10.7.
The decrease reported in Dr. Tarqui-Mamani’s letter is
36%, while our data showed no significant post-fortification change (1). Unfortunately, the range and confidence intervals are not stated in her letter, and thus, we
cannot determine the statistical difference between our
studies. We believe larger studies, at multiple sites, are
the best way to determine the overall effect of Peru’s
fortification program.
We find the data from our study methods
to be credible because: (a) it is consistent with the
ECLAMC South American data covering over 130 000
total births per year, where in 1999–2003, the overall
NTD rate was 20.3, and in 2004–2008, it was 17.0 (11);
(b) the numbers are close to those of neighboring
Chile, where Hertrampf and colleagues found a prefortification rate of 17.1 (12); (c) the numbers are similar to those of a preliminary study we carried out with
similar ICD-10 search strategy at Hospital Edgardo
Rebagliati Martins, in Lima, where the prevalence
was 20.1 in 2004 and 20.5 in 2008 (13); (d) there is a
prior precedent of a study in Brazil (8) where folic
acid fortification was below WHO-recommended
levels and showed no significant NTD rate change;
and (e) the coding system remained constant during
the study period, and there was no reason to suspect
a change in entry error rates. Lastly, while serum
folate levels in other countries doubled or tripled
post-fortification, with levels increasing to a range
of 25.6–37.2 ng/ml range (14, 15), the only published
post-fortification data on serum folate levels in Peruvians, show levels have remained low, with 22%
under 5.38; 69% in the 5.38–15.19 range; and only 9%
over 15.22 ng/ml (16). While this is a small study of
an older Peruvian population, it is expected that universal fortification would have roughly equal effect
throughout a population. This suggests that current
folate intake remains suboptimal in Peru.
All these points highlight three issues larger
than methodology. First, all data show that NTD rates
in Peru remain above the achievable rate of prevention
of 5.0 (17). Regardless of which method is preferred,
there is a 75%–400% epidemic of NTD in Peru; yet,
Peru’s fortification law remains the fifth lowest in the
world. Much more can and should be done to achieve
folic acid consumption above the WHO-recommended
400 mg/day for every woman of childbearing age.
This may be achieved in Peru through additional
fortification of wheat flour (at least up to WHO recommended levels), and through fortification of rice, as is
done in Costa Rica, getting folic acid to those whose
primary source of carbohydrate is not wheat flour.
Second, measurement needs to be ongoing and continuous. Measurements of folic acid levels in fortified
food products, measurement of serum folate levels
among women of childbearing age, and measurement
of NTD rates throughout Peru are all needed to track
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fortification’s impact. Third, very large data sets are
needed to accurately determine trends in rare preventable diseases. Ideally, Peru would have a national
congenital disease registry, with accurately archived
regional and national data, and would share this data
with others, such as ECLAMC and the International
Clearinghouse for Birth Defects (ICBD), ensuring improvements are achieved and maintained.
Peru is at an exciting time in its history, transitioning from developing to developed country. As
this happens, it is also undergoing a neonatal healthcare shift, from solving problems caused by asphyxia
and infection, to those caused by birth defects. We
recognize the excellent work by Dr. Tarqui-Mamani
and other capable and influential health professionals
who are examining these shifts and are working to
prevent these devastating illnesses. We applaud work
being done to improve electronic data collection, its
affordability, reliability, accuracy, and data mining
capabilities. We stand united with all parents, physicians, and legislators who are currently working to
quantify NTDs throughout Peru, and who are working towards complete fortification of flour and rice
with folic acid so that more of the country’s children
may run and play, free from the ravages of this preventable disease.
Daniel J. Ricks
University of Utah School of Medicine
Department of Internal Medicine
Salt Lake City, Utah, United States of America
Email: d_j_ricks@msn.com
Jane H. Ricks
University of Utah School of Medicine
Department of Family and Preventive Medicine
Salt Lake City, Utah, United States of America

REFERENCES
1. Ricks DJ, Rees CA, Osborn KA, Crookston BT, Leaver K,
Merrill SB, et al. Peru’s national folic acid fortification program
and its effect on neural tube defects in Lima. Rev Panam Salud
Publica. 2012;32(6):391–8.
2. World Health Organization. The International Classification of
Diseases, 10 edition. Geneva: WHO; 1990.
3. O’Malley K, Cook K, Price M, Wildes K, Hurdle J, Ashton C.
Measuring diagnoses: ICD code accuracy. Health Serv Res.
2005. Oct; 40 (5 Pt 2):1620–39.

212

4. Jones G, Taright N, Boelle PY, Marty J, Lalande V, Eckert C, et
al. Accuracy of ICD-10 codes for surveillance of Clostridium
difficile infections, France. Emerg Infect Dis. 2012. Available from: http://dx.doi.org/10.3201/eid1806.111188 Accessed 12 Sept. 2013.
5. Casez P, Labarère J, Sevestre M, Haddouche M, Courtois
X, Mercier S, et. al. ICD-10 hospital discharge diagnosis codes
were sensitive for identifying pulmonary embolism but not
deep vein thrombosis. J Clin Epidemiol. 2010;63(7):790–7.
6. Pinheiro G, Antao V, Bang K, Attfield, M. Malignant mesothelioma surveillance: a comparison of ICD 10 mortality data with
SEER incidence data in nine areas of the United States. Intern J
Occup Environ Health. 2004;10(3):251–5.
7. Street J, Thorogood N, Cheung A, Noonan V, Chen J, Fisher
CG, et. al. Use of the Spine Adverse Events Severity System
(SAVES) in patients with traumatic spinal cord injury. A comparison with institutional ICD-10 coding for the identification
of acute care adverse events. Spinal Cord. 2013;51(6):472–6.
8. Pacheco SS, Braga C, Souza AI, Figueiroa JN. Effects of folic
acid fortification on the prevalence of neural tube defects. Rev
Saude Publica. 2009;43(4):565–71.
9. Sanabria HA, Tarqui-Mamani C, Villanueva V. Importancia
de fortificar la harina de trigo con ácido fólico para prevenir
defectos del tubo neural en Perú. Rev Enferm Herediana.
2009;2(2):105–12.
10. Tarqui-Mamani C, Sanabria H, Lam N, Arias J. Incidencia de
los defectos del tubo neural en el Instituto Nacional Materno
Perinatal de Lima. Rev Chil Salud Pública. 2009;13(2):82–9.
11. Annual Report 2010 with data for 2008. International Clearinghouse for Birth Defects Surveillance and Research (ICBDSR).
ISSN 0743-5703. Available from http://www.icbdsr.org/
filebank/documents/ar2005/Report2010.pdf Accessed
12 September 2013.
12. Hertrampf E, Cortés F. National food-fortification program with folic acid in Chile. Food Nutr Bull. 2008;29(2
suppl):S231–7.
13. Rees CA, Leaver KL, Tadje L, Mayorga G, Ricks D, Ricks J. The
impact of fortification of flour with folic acid on the incidence
of neural tube defects in Lima, Peru. Proceedings of the Global
Health Education Consortium Annual Conference; 2010 April
10; Cuernavaca, Mexico. [Poster presentation].
14. Dietrich M, Brown C, Block G. The effect of folate fortification of cereal-grain products on blood folate status, dietary
folate intake, and dietary folate sources among adult nonsupplement users in the United States. J Am Coll Nutr.
2005;24(4):266–74.
15. Hertrampf E, Cortés F, Erickson J, Cayazzo M, Freire W, Bailey
L, et al. Consumption of folic acid–fortified bread improves
folate status in women of reproductive age in Chile. J Nutr.
2003;133(10):3166–9.
16. Cárdenas G, Hurtado M, Armas V, Álvarez V, Juárez R.
Prevalencia de hiperhomocisteinemia en pacientes con
Diabetes Mellitus tipo dos. Acta méd. peruana, Lima,
2010;27(4):264-9. Available from http://www.scielo.org.pe/
scielo.php?script=sci_arttext&pid=S172859172010000400010&l
ng=es&nrm=iso Accessed 11 September 2013.
17. Heseker H, Mason J, Selhub J, Rosenberg I, Jacques P. Not all
cases of neural-tube defect can be prevented by increasing the
intake of folic acid. Br J Nutr. 2009;102(2):173–80.

Rev Panam Salud Publica 34(3), 2013

