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morbidities including pre-eclampsia,3 low birth weight, etc. among
pregnant women and their newborns.

According to the authors, intake of supplemental folic acid
during the latter half of pregnancy is associated with an increased
risk of asthma in children at 3.5–5.5 years of age and is probably
one of the reasons for a dramatic increase in asthma trends in
Australia. Recent animal research has suggested that folic acid
can alter the activity of immune system-regulating genes in lung
tissue, potentially making them more susceptible to allergic
reactions. As development of the foetal immune system takes
place later in pregnancy, use of folic acid at this point could
affect a child’s future risk of asthma.

This study is important as it deals with supplementation that is
routinely given to expectant mothers to prevent a serious
neurological deformity. It is the first study where detailed
information was collected regarding the time, dose and brand
used for folic acid supplementation, which helped to minimize
bias and accurately calculate the dose and dose–response
relationship. Asthma in children <3.5 years of age was not
considered as an outcome as asthma-like symptoms including
wheezing can occur in children <2 years of age. The results were
adjusted for potential confounders such as maternal smoking,
maternal asthma, breastfeeding, etc.

However, at 5.5 years of follow up, the study relied on a postal
questionnaire (76% response rate) to ascertain the presence of
asthma. The follow-up data gathered on earlier occasions in this
study had used personalized interviews by trained health
professionals to ascertain asthma. This change in technique might
have had an impact on the reporting of the disease.

The association under study is extremely important in antenatal
care and it is not clear whether the sample size studied was
adequate to ascertain the association. The relative risks obtained
in the study show a relatively weak association between the two
variables.

While the authors suggest that there is a dose–response
relationship between asthma and folic acid supplementation, it is
possible that their calculations may not be accurate. The intake
may have been underestimated as the 1991–92 Australian nutrient
data tables4–6 list only free folic acid. More recent databases
provide total folate values, which are generally higher and include
folic acid from voluntary fortification. Thus, the estimation of
total folate levels in these women could have been lower than the
actual levels.

Folic acid consumption (dietary and supplemental) in children
in this study, and the effect of fortification and supplemental folic
acid intake were not calculated. Potential confounders such as
presence of pets in the house, use of carpets and rugs, and
exposure to second-hand smoke in the form of smoking by the
father or primary caretaker of the child were not adjusted for while
calculating the relative risk.

Nutritional anaemia is the commonest cause of anaemia among
women in India. In non-pregnant women the prevalence of
anaemia is 56%. This increases to 59% in pregnant women. Data
regarding further differentiation between iron and folic acid
deficiency anaemia are not available. The consumption of folic
acid as a supplement by antenatal women in India is 23%,7 which
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SUMMARY
Public health guidelines in most parts of the world recommend
consumption of folic acid during the prenatal and/or antenatal
period. Consumption of folic acid in the prenatal period of
pregnancy is known to prevent neural tube defects (NTDs). This
study investigated the effect of timing, dose and source of folic
acid during pregnancy on childhood asthma by using data from an
Australian prospective birth cohort study done from 1998 to 2005.

Mothers were interviewed by a research nurse in early (<16
weeks) and late (30–34 weeks) pregnancy regarding their folic
acid intake in both dietary and supplemental forms. Follow-up
interviews were done when the infants were 6, 9 and 12 months
and 3.5 years, and using a postal questionnaire at 5.5 years. The
primary outcome studied was physician-diagnosed asthma at each
age and whether it existed at 5.5 years. Persistent asthma was
diagnosed if asthma was present at both 3.5 and 5.5 years.

Folic acid intake was assessed using a dietary food frequency
questionnaire and the amount of folate in the diet was calculated
using a database of the nutritional content of common foods.
Supplemental folic acid consumption was assessed through recall
by mothers regarding the dose and brand of the supplement, and
frequency of supplementation.

Asthma was reported in 11.6% of children at 3.5 years of age
and 11.8% of children at 5.5 years. Supplemental folic acid
consumption in the latter half of pregnancy was found to be
associated with asthma at 3.5 years (RR 1.26 [CI 1.08–1.43]) and
persistent asthma (RR 1.32 [CI 1.03–1.69]).

COMMENTS
In most developed countries including the USA1 and Australia,
the recommendations for consumption of folic acid are for a
month before conception and during the first trimester of pregnancy.
This is given to reduce the occurrence of NTDs in newborns.

Folic acid is needed for the orderly production of
deoxyribonucleic acid (DNA) in all tissue cells and is a component
of 3 of the 4 DNA bases. Anaemia due to folic acid deficiency is
common during pregnancy. Both folic acid and iron are essential
for red cell production, and during pregnancy there is an increased
demand.

The Ministry of Health and Family Welfare, Government of
India2 recommends that pregnant women should take folic acid
for a period of at least 100 days. This supplementation is included
in routine antenatal care to prevent anaemia and associated
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is dismally low. This is usually consumed during the second half
of pregnancy. Also, the prevalence of asthma in Indian children
has been reported to be 7.2%.8 Though the incidence of asthma in
India is among the lowest in the world, an increase in the
prevalence of asthma has been reported.9,10

The implications of this study may be difficult to ascertain.
Although asthma is a serious and long-term condition, it is
treatable. Moreover, the benefits of taking folic acid supplements
during the periconceptional period or in early pregnancy,
particularly with regard to prevention of birth defects such as
spina bifida and pregnancy-associated anaemia in developing
countries possibly outweigh the risk of developing asthma. More
studies, preferably randomized controlled trials, would be needed
to ascertain the relationship between maternal folic acid intake
and childhood asthma.

REFERENCES
1 Centers for Disease Control. Recommendations for the use of folic acid to reduce the

number of cases of spina bifida and other neural tube defects. MMWR 1992;41 (RR–
14):1–7.

2 Ministry of Health and Family Welfare (MOHFW). Annual report 2004–2005. New
Delhi:MOHFW; 2005.

3 University of Ottawa. Large study links folic acid supplementation with reduced risk
of preeclampsia during pregnancy. Science Daily 24 Jan 2008. Available at http://
www.sciencedaily.com/releases/2008/01/080123113752.htm (accessed on 1 June
2010).

4 Food Standards Australia New Zealand. Proposal P295—Consideration of mandatory
fortification with folic acid. Final assessment report—4 October 2006. Canberra,
Australia:Food Standards Australia New Zealand; 2006 (available at http://www.food
standards.gov.au/foodstandards/proposals/proposalp295considerationof
mandatoryfortificationwithfolicacid/p295finalassessmentr3568.cfm (accessed on
2 December 2009).

5 Australia New Zealand Food Authority. Evaluating the folate–neural tube defect
health claim pilot. Process evaluation of the management framework. Outcome
evaluation. Canberra, Australia:Australia New Zealand Food Authority; 2000.

6 Food Standards Australia New Zealand. NUTTAB 2006—Australian food composition
tables. Canberra, Australia:Food Standards Australia New Zealand; 2007.

7 International Institute of Population Sciences (IIPS) and Macro International.
National Family Health Survey (NFHS III), 2005–6, Vol. I. Mumbai:IIPS; 2007.

8 Pal R, Dahal S, Pal S. Prevalence of bronchial asthma in Indian children. Indian J
Community Med 2009;34:310–16.

9 Pearce N, Aït-Khaled N, Beasley R, Mallol J, Keil U, Mitchell E, Robertson C; and
the ISAAC Phase Three Study Group. Worldwide trends in the prevalence of asthma
symptoms: Phase III of the International Study of Asthma and Allergies in Childhood
(ISAAC). Thorax 2007;62:758–66.

10 Worldwide variations in the prevalence of asthma symptoms: The International Study
of Asthma and Allergies in Childhood (ISAAC). Eur Respir J 1998;12:315–35.

RUCHI JAIN
ANITA S. ACHARYA

Department of Community Medicine
Lady Hardinge Medical College

New Delhi
ruchiafmc@yahoo.com

Dietary salt reduction and cardiovascular disease

Bibbins-Domingo K, Chertow GM, Coxson PG, Moran A,
Lightwood JM, Pletcher MJ, Goldman L. (Departments of
Medicine, Epidemiology and Biostatistics, and Clinical Pharmacy,
School of Pharmacy, University of California, San Francisco
[UCSF]; Division of General Internal Medicine and the Center for
Vulnerable Populations at San Francisco General Hospital, UCSF,
San Francisco; Department of Medicine, Stanford University,
Palo Alto, California; Department of Medicine, College of
Physicians and Surgeons, Columbia University, New York, USA.)
Projected effect of dietary salt reductions on future cardiovascular
disease. N Engl J Med 2010;362:590–9.

SUMMARY
The benefits of a low salt diet in reducing blood pressure (BP) and other
risk factors for cardiovascular diseases (CVD) are well established. In
this study, the authors project the population health impact of dietary
salt reduction by 3 g/day (1200 mg of sodium) and its relative cost-
effectiveness compared with primary and secondary prevention for
CVD. Three computer simulations were done using the Coronary
Heart Disease (CHD) Policy Model, a state-transition (Markov cohort)
model. The study population of American adults >35 years of age was
divided into three groups: blacks, non-blacks and the entire American
population. Each group was further stratified according to age (<65 and
>65 years), sex and presence or absence of hypertension.

The intervention used in the model was reduction in dietary salt
intake by 3 g/day. The primary projections were annual reductions in
(i) the incidence of CHD, (ii) new and recurrent myocardial infarctions

(MIs), (iii) incidence of stroke, and (iv) all-cause mortality. The
secondary projection was cost-effectiveness of the intervention
compared with that of treating patients with hypertension and
calculated as cost per quality-adjusted life year (QALY) gained. The
beta-coefficients for CVD risk factors were derived from the national
datasets, and the Framingham Heart Study and Framingham Off-
Spring Study were used for estimating the primary projections. Data
from a large meta-analysis and clinical trials were used for the lower
and higher estimates of systolic BP, respectively. The simulations
were run assuming a linear effect of salt reduction on BP and greater
responses in the higher risk groups: blacks, those with hypertension
and the elderly (>65 years of age). Sensitivity analysis was done using
Monte Carlo simulations. The effects of the intervention were
compared with specific public health and clinical strategies for
reducing CVD risk by modelling 50% reduction in smoking and
environmental exposure to tobacco, 5% decrease in body–mass index
of obese adults and standard prescribed treatment with statins and
antihypertensive drugs.

The model projected that a populationwide reduction in dietary
salt by 3 g/day would reduce the incidence of CHD by 60 000–
120 000; myocardial infarction by 54 000–99 000; stroke by 32 000–
66 000 and all-cause mortality by 44 000–92 000. Such a decline was
found in all age, sex and race groups; however, the anticipated
relative benefits were higher for the middle-aged and elderly
population, and for blacks. The projected relative reduction in stroke
was higher for women, especially black women (9%–15% reduction)
and all-cause mortality was relatively low in young and middle-aged
adults. Sensitivity analysis showed that if the high risk groups were
not comparatively more salt-sensitive, the overall effects would be
decreased, but CVD events would still be lower in the black population,
which has a higher prevalence of hypertension. These positive
impacts were either equivalent to or greater than those projected for
the specific public health and clinical interventions. Such a dietary




