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A B S T R A C T

Background

During pregnancy, fetal growth causes an increase in the total number of rapidly dividing cells, which leads to increased requirements
for folate. Inadequate folate intake leads to a decrease in serum folate concentration, resulting in a decrease in erythrocyte folate
concentration, a rise in homocysteine concentration, and megaloblastic changes in the bone marrow and other tissues with rapidly dividing
cells

Objectives

To assess the eKectiveness of oral folic acid supplementation alone or with other micronutrients versus no folic acid (placebo or same
micronutrients but no folic acid) during pregnancy on haematological and biochemical parameters during pregnancy and on pregnancy
outcomes.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (31 December 2012) and we contacted major organisations
working in micronutrient supplementation, including UNICEF Nutrition Section, World Health Organization (WHO) Maternal and
Reproductive Health, WHO Nutrition Division, and National Center on Birth defects and Developmnetal Disabilities, US Centers for Disease
Control and Prevention (CDC).

Selection criteria

All randomised, cluster-randomised and cross-over controlled trials evaluating supplementation of folic acid alone or with other
micronutrients versus no folic acid (placebo or same micronutrients but no folic acid) in pregnancy.

Data collection and analysis

Two review authors independently assessed trials for inclusion, assessed risk of bias and extracted data. Data were checked for accuracy.

Main results

Thirty-one trials involving 17,771 women are included in this review. This review found that folic acid supplementation has no impact on
pregnancy outcomes such as preterm birth (risk ratio (RR) 1.01, 95% confidence interval (CI) 0.73 to 1.38; three studies, 2959 participants),
and stillbirths/neonatal deaths (RR 1.33, 95% CI 0.96 to 1.85; three studies, 3110 participants). However, improvements were seen in the
mean birthweight (mean diKerence (MD) 135.75, 95% CI 47.85 to 223.68). On the other hand, the review found no impact on improving pre-
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delivery anaemia (average RR 0.62, 95% CI 0.35 to 1.10; eight studies, 4149 participants; random-eKects), mean pre-delivery haemoglobin
level (MD -0.03, 95% CI -0.25 to 0.19; 12 studies, 1806 participants), mean pre-delivery serum folate levels (standardised mean diKerence
(SMD) 2.03, 95% CI 0.80 to 3.27; eight studies, 1250 participants; random-eKects), and mean pre-delivery red cell folate levels (SMD
1.59, 95% CI -0.07 to 3.26; four studies, 427 participants; random-eKects). However, a significant reduction was seen in the incidence of
megaloblastic anaemia (RR 0.21, 95% CI 0.11 to 0.38, four studies, 3839 participants).

Authors' conclusions

We found no conclusive evidence of benefit of folic acid supplementation during pregnancy on pregnancy outcomes.

P L A I N   L A N G U A G E   S U M M A R Y

Folic acid supplementation in pregnancy

Folate is a naturally occurring vitamin while folic aid is the synthetic replacement of folate used in most supplements and in fortified foods.
Folate is essential as its deficiency can be caused by poor dietary intake, genetic factors or the interaction between genetic factors and the
environment. Women with sickle cell disease and those women in areas where malaria is endemic have a greater need for folate and in
these areas anaemia can be a major health problem during pregnancy. Women need more folate in pregnancy to meet their need for extra
blood and to meet the growing baby's need for blood. Without adequate folate intake in a mother's diet, she can become anaemic and this
can contribute to her baby being small, anaemic and born too early (preterm birth). Folic acid supplementation taken before conception
can reduce the chance of the baby having neural tube defects. This review looked to see if taking folic acid supplements during pregnancy
could reduce the chance of the baby being born too early and of low birthweight and to see its impact on the mother’s blood (hematological
values), folate levels and on pregnancy complications.

The review authors found 31 trials (involving 17,771 women) that looked at the impact of providing folic acid supplementation during
pregnancy. The data showed that taking folate during pregnancy was not associated with reducing the chance of preterm births, stillbirths,
neonatal deaths, low birthweight babies, pre-delivery anaemia in the mother or low pre-delivery red cell folate, although pre-delivery
serum levels were improved. The review also did not show any impact of folate supplementation on improving mean birthweight and
the mother’s mean haemoglobin levels during pregnancy compared with taking a placebo. However, the review showed some benefit in
indicators of folate status in the mother. The evidence provided so far from these trials did not find conclusive results for any overall benefit
of folic acid supplementation during pregnancy.

Most of the studies were conducted over 30 to 45 years ago.
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B A C K G R O U N D

Description of the intervention

Folate is a generic term for both the endogenous form of the
vitamin occurring naturally in food and the synthetic form found in
supplements and fortified foods (Bailey 1995). It should be noted,
however, that folate is a naturally occurring vitamin while folic aid is
the synthetic replacement of folate used in most supplements and
in fortified foods. Humans are fully dependent on dietary sources
or dietary supplements and microorganisms in their intestinal
tract for their folate supply. Folate derivatives are essential for the
synthesis of nucleic acid, amino acids, cell division, tissue growth,
and DNA methylation (Krishnaswamy 2001; Morrison 1998; Scholl
2000).

Inadequate folate intake leads to a decrease in serum folate
concentration, resulting in a decrease in erythrocyte (red blood cell)
folate concentration, a rise in homocysteine (Hcy) concentration,
and megaloblastic changes in the bone marrow and other
tissues with rapidly dividing cells (Dietary Ref 1998; Willoughby
1968). During pregnancy, fetal growth causes an increase in the
total number of rapidly dividing cells, which leads to increased
requirements for folate (Bailey 1995). With inadequate folic acid
intake, concentrations of folate in maternal serum, plasma, and red
blood cells decrease from the fiCh month of pregnancy onwards
(Açkurt 1995; Bates 1986). If inadequate folate intake is sustained
during pregnancy, megaloblastic anaemia (a blood disorder
characterised by anaemia, with red blood cells that are larger than
normal and cell contents that are not completely developed) occurs
(Willoughby 1968). Folate concentrations continue to decrease
for several weeks aCer pregnancy (Bruinse 1995; Smith 1983),
and by the second to third month postpartum, a third of all
mothers can have subnormal concentrations of folate in serum and
red blood cells (Açkurt 1995). Possible causes for the decline in
blood folate during pregnancy include increased folate demand
for growth of the fetus due to an increase in the number of
rapidly dividing cells (Bailey 1995) and growth of uteroplacental
organs, decreased folate absorption, low folate intake, hormonal
influence on folate metabolism as a physiologic response to
pregnancy (Chanarin 1969), and dilution of folate due to blood
volume expansion (Bruinse 1995). Folate demands may be further
increased in women with sickle cell disease and women living in
areas where malaria is endemic (Lawson 1988); in these areas,
anaemia in pregnancy is a major health problem. Increased folate
catabolism and urinary folate excretion (Fleming 1972; Landon
1971) may also contribute to increased folate needs in pregnancy
(Caudill 1998; Gregory 2001b; Higgins 2000; McPartlin 1993), but the
findings are controversial. As a consequence of folate deficiency,
Hcy accumulates in the serum and is found to be associated with
an increased risk in cardiovascular disease (Refsum 2008), late
pregnancy complications such as pre-eclampsia (Makedos 2007;
Patrick 2004; Tamura 2006), and neural tube defects around the
time of conception (De Benoist 2008).

The recommended folate intake for pregnant women is 400 µg/
day (Food and Nutrition Board 1970). It was revised in 1999
aCer evaluating its bioavailability from food and synthetic folate,
and the recommendation was increased to 450 µg (600 DFEs/day
(dietary folate equivalent)) (Institute of Medicine 2000). It should
be noted that as per NICE guidelines, this amount of folic acid
when supplemented to pregnant women (and those intending to
become pregnant), before conception and throughout the first 12

weeks, reduces the risk of having a baby with a neural tube defect
(NICE 2008). However, the Food and Nutrition Board of the Institute
of Medicine have suggested that an increased folate intake might
delay the diagnosis of vitamin B-12 deficiency by correcting the
anaemia, or even exacerbate its neurologic and neuropsychiatric
eKects (Food and Nutrition Board 1998; Herbert 1997; Rush 1994).
Further research is still needed in this area.

How the intervention might work

The relationship between pregnancy outcome and maternal blood
folate concentrations, folate intake and hyperhomocysteinaemia
cannot be ignored (Smits 2001). Plasma total homocysteine
(tHcy) is regulated by folate status (Selhub 1993),
and hyperhomocysteinaemia is linked to vaso-occlusive
disease (Green 1995). Impaired placental perfusion due to
hyperhomocysteinaemia is implicated in having a negative eKect
on pregnancy outcome, as are inadequate folate intake and
low serum folate concentrations (Scholl 2000). Folate has long
been used as a supplement in combination with iron during
pregnancy, largely on the basis of haematological benefits
(Fleming 1968), although deficiency has also been associated with
pregnancy complications and congenital malformations (Scholl
2000). Periconceptional supplementation with folic acid, three
months before and early in pregnancy is recommended (Czeizel
1992; MRC 1991), and has been shown to reduce the risk of neural
tube defects by almost three-quarters (De-Regil 2010). Although
still unproven, folic acid supplementation has also been suggested
to help prevent other fetal malformations such as congenital heart
defects (Botto 1996; Czeizel 1993; Czeizel 1996; Shaw 1995), urinary
tract anomalies (Li 1995), limb defects (Czeizel 1993), oro-facial
cleCs (Czeizel 1993; Li 1995; Shaw 1995), and pyloric stenosis (Shaw
1995).

Why it is important to do this review

The role of folate deficiency in increasing the risk of spontaneous
abortion and birth outcomes such as low birthweight, preterm
birth, and perinatal mortality is unclear (Bukowski 2009; Scholl
2000). Hence, the aim of this review is to assess the eKect of folic
acid supplementation alone in pregnant women on haematological
and biochemical parameters, adverse events during pregnancy,
and on pregnancy outcomes. We did not assess periconceptional
folic acid supplementation, or supplementation of folic acid along
with iron during pregnancy and with other micronutrients, as these
have been addressed by other reviews (Haider 2006; De-Regil 2010;
Pena-Rosas 2006).

O B J E C T I V E S

To assess the eKectiveness of oral folic acid supplementation
alone or with other micronutrients versus no folic acid (placebo
or same micronutrients but no folic acid) during pregnancy on
haematological and biochemical parameters during pregnancy and
on pregnancy outcomes.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised or quasi-randomised controlled trials
of folic acid supplementation alone or with other micronutrients
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versus no folic acid (placebo or same micronutrients but no folic
acid).

Types of participants

We included pregnant women of any age and parity.

Types of interventions

1. Folic acid alone versus no treatment/placebo (no folic acid)

2. Folic acid+ iron versus iron (no folic acid)

3. Folic acid + other vitamins and minerals versus other vitamins
and minerals (but no folic acid)

We excluded studies that supplemented folic acid in the form of
fortification or home fortification alone or in combination with
other micronutrients. We also excluded studies in which women
were supplemented during periconception.

Types of outcome measures

Primary outcomes

Maternal outcomes

• Pre-delivery anaemia (less than 10 g/dL haemoglobin or
haematocrit below 30%

• Mean pre-delivery haemoglobin level

• Low pre-delivery serum folate (less than 3 mg/L or 7 nmol/L or
3 ng/mL)

• Mean pre-delivery serum folate level

• Low pre-delivery red cell folate (less than 100 mg/L or 300 nmol/
L or 140 ng/mL)

• Mean pre-delivery red cell folate

Pregnancy outcome

• Preterm birth (delivery before 37 weeks of gestation)

Infant outcome

• Low birthweight (birthweight less than 2500 g)

Secondary outcomes

• Miscarriage (loss of pregnancy before 22 weeks of gestation)

• Perinatal mortality - includes stillbirth (deaths aCer 22 weeks of
gestation) and mortality in the first seven days of life

• Pre-eclampsia- defined as blood pressure of > 140 mmHg
systolic or > 90 mmHg diastolic aCer 20 weeks of gestation, and
proteinuria of more than 0.3 g in 24 hours

• Respiratory disease in child

• Allergic disease in child

• Megaloblastic anaemia

• Hyperhomocysteinaemia (more than 16 micromol/L)

Search methods for identification of studies

Electronic searches

We contacted the Trials Search Co-ordinator to search the Cochrane
Pregnancy and Childbirth Group’s Trials Register (31 December
2012)

The Cochrane Pregnancy and Childbirth Group’s Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of Controlled
Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. weekly searches of EMBASE;

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and EMBASE,
the list of handsearched journals and conference proceedings, and
the list of journals reviewed via the current awareness service can
be found in the ‘Specialized Register’ section within the editorial
information about the Cochrane Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-
ordinator searches the register for each review using the topic list
rather than keywords.

Searching other resources

For identification of ongoing or unpublished studies, we contacted
major organisations working in micronutrient supplementation,
including UNICEF Nutrition Section, World Health Organization
(WHO) Maternal and Reproductive Health, WHO Nutrition Division,
and National Center on Birth defects and Developmnetal
Disabilities, US Centers for Disease Control and Prevention (CDC).

We did not apply any language restrictions.

Data collection and analysis

Selection of studies

Two review authors, Zohra Lassi (ZSL) and Rehana Salam (RAS),
independently assessed for inclusion all the potential studies we
identified as a result of the search strategy. We resolved any
disagreement through discussion and, if required, we consulted the
third review author, Zulfiqar Bhutta (ZAB)

Data extraction and management

We designed a form to extract data. For eligible studies, two review
authors (RAS and ZL) extracted the data using the agreed form.
We resolved discrepancies through discussion and, if required,
we consulted the third review author. Data were entered into
ReviewManager soCware (RevMan 2011) and checked for accuracy.

When information regarding any of the above was unclear, we
attempted to contact authors of the original reports to provide
further details.

Assessment of risk of bias in included studies

Two review authors (ZSL and RAS) independently assessed risk
of bias for each study using the criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).
Any disagreement was resolved by discussion or by involving a third
assessor (ZAB).
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(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the method used to generate
the allocation sequence in suKicient detail to allow an assessment
of whether it produced comparable groups. We assessed the
method as:

• low risk of bias (any truly random process, e.g. random number
table; computer random number generator);

• high risk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number);

• unclear risk of bias.

(2) Allocation concealment (checking for possible selection bias)

We described for each included study the method used to conceal
the allocation sequence in suKicient detail and determine whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed aCer assignment.

We assessed the methods as:

• low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

• high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

• unclear risk of bias.  

(3.1) Blinding (checking for possible performance bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered that studies
were at low risk of bias if they were blinded, or if we judged that
the lack of blinding would be unlikely to aKect results. We assessed
blinding separately for diKerent outcomes or classes of outcomes.

We assessed the methods as:

• low, high or unclear risk of bias for participants;

• low, high or unclear risk of bias for personnel.

(4) Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We stated whether attrition and
exclusions were reported, the numbers included in the analysis
at each stage (compared with the total randomised participants),
reasons for attrition or exclusion where reported, and whether
missing data were balanced across groups or were related to
outcomes. Where suKicient information was reported, or could be
supplied by the trial authors, we re-included missing data in the
analyses which we undertook. We assessed methods as:

• low risk of bias (e.g. no missing outcome data; missing outcome
data balanced across groups);

• high risk of bias (e.g. numbers or reasons for missing
data imbalanced across groups; ‘as treated’ analysis done
with substantial departure of intervention received from that
assigned at randomisation);

• unclear risk of bias.

(5) Selective reporting bias

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

• low risk of bias (where it was clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

• high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest were
reported incompletely and so could not be used; study failed to
include results of a key outcome that would have been expected
to have been reported);

• unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered by
(1) to (5) above)

We described for each included study any important concerns we
had about other possible sources of bias.

We assessed whether each study was free of other problems that
could put it at risk of bias:

• low risk of other bias;

• high risk of other bias;

• unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in the Handbook (Higgins
2011). With reference to (1) to (6) above, we assessed the likely
magnitude and direction of the bias and whether we considered it
was likely to impact on the findings.

Measures of treatment e<ect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio
with 95% confidence intervals.

Continuous data

For continuous data, we used the mean diKerence if outcomes
were measured in the same way between trials. We used the
standardised mean diKerence to combine trials that measured the
same outcome, but used diKerent methods. 

Unit of analysis issues

Cluster-randomised trials

We included cluster-randomised/quasi-randomised trials in
the analyses along with individually-randomised trials. We
incorporated the data of cluster-randomised/quasi-randomised
trials using generic inverse variance method in which logarithms of
risk ratio estimates were used along with the standard error of the
logarithms of risk ratio estimates.
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Cross-over trials

We also looked for any cross-over trials on this topic, and such trials
were deemed eligible for inclusion, However, we did not find any
eligible cross-over trials.

Dealing with missing data

We noted levels of attrition for included studies. We also planned
to explore the impact of including studies with high levels of
missing data in the overall assessment of treatment eKect by using
sensitivity analysis. For all outcomes, we carried out analyses, as
far as possible, on an intention-to-treat basis, i.e. we attempted to
include all participants randomised to each group in the analyses,
and all participants were analysed in the group to which they were
allocated, regardless of whether or not they received the allocated
intervention. The denominator for each outcome in each trial was
the number randomised minus any participants whose outcomes
were known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the T2, I2 and Chi2 statistics. We regarded heterogeneity as
substantial if the I2 was greater than 30% and either T2 was greater
than zero, or there was a low P value (less than 0.10) in the Chi2 test
for heterogeneity.

Assessment of reporting biases

If there were 10 or more studies in the meta-analysis, we
investigated reporting biases (such as publication bias) using
funnel plots. We assessed funnel plot asymmetry visually, If
asymmetry was suggested by a visual assessment, we performed
exploratory analyses to investigate it.

Mostly studies were old and we suspected reporting bias, therefore,
we attempted to contact study authors, where possible, asking
them to provide missing outcome data.

Data synthesis

We carried out statistical analysis using the Review Manager
soCware (RevMan 2011). We used fixed-eKect Mantel-Hanzel meta-
analysis for combining data where it was reasonable to assume
that studies were estimating the same underlying treatment
eKect: i.e. trials were examining the same intervention, and the
trials’ populations and methods were judged to be suKiciently
similar. If there was clinical heterogeneity suKicient to expect
that the underlying treatment eKects diKered between trials,
or if substantial statistical heterogeneity was detected, we used

random-eKects meta-analysis to produce an overall summary if
an average treatment eKect across trials was considered clinically
meaningful. The random-eKects summary was treated as the
average range of possible treatment eKects and we discussed the
clinical implications of treatment eKects diKering between trials. If
the average treatment eKect was not clinically meaningful, we did
not combine trials.

If we used random-eKects analyses, the results were presented as
the average treatment eKect with 95% confidence intervals, and the
estimates of  T2 and I2.

Subgroup analysis and investigation of heterogeneity

We planned to carry out subgroup analyses based on following
factors.

• DiKerent doses of folate used (< 400 μg and > 400 μg)
• DiKerent durations of folate supplementation
• Haemoglobin level of participants
• Co-interventions

Not all included studies mentioned the baseline haemoglobin
levels of participants and since duration and start of folic
acid supplementation in women during pregnancy varied, we,
therefore, did not carry out these subgroup analyses. However,
subgroup analyses were carried out on studies in which iron was
additionally provided with folic acid. We also performed subgroup
analyses on the dosage of folic acid.

We also reported the outcomes based on how the outcome was
defined in the individual study.

We assessed subgroup diKerences by the interaction tests available
within RevMan (RevMan 2011). We reported the results of subgroup
analyses quoting the χ2 statistic and the P value, and the interaction
test I2 value.

Sensitivity analysis

We did not perform sensitivity analyses as studies were old and of
mediocre quality.

R E S U L T S

Description of studies

Results of the search

A total of 94 trial reports were considered for inclusion into this
review, finally 31 studies involving 17,771 women were included in
this review (Figure 1).
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Figure 1.   Study flow diagram.

 
Included studies

Thirty-one studies have been included in this review. The majority
of these studies were quite old and were conducted during the
1960s (Castren 1968; Chanarin 1965; Chanarin 1968; Chisholm
1966; Dawson 1962; Edelstein 1968; Fleming 1968; Hibbard 1969a;

Menon 1962; Metz 1965; Willoughby 1967); the 1970s (Balmelli
1974; Batu 1976; Baumslag 1970; Fletcher 1971; Giles 1971; Iyengar
1975; Rae 1970; Rolschau 1979; Trigg 1976; Weil 1977), and the
1980s (Blot 1981; Harrison 1985; Lira 1989; Roth 1980; Srisupandit
1983; Tchernia 1982; Pack 1980). Three studies were published in
2005 (Charles 2005; Christian 2003; Decsi 2005), however, Charles
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2005 re-analysed data that were collected in 1966. Seven studies
(Chanarin 1965; Christian 2003; Dawson 1962; Decsi 2005; Hibbard
1969a; Metz 1965; Pack 1980) were were not included in the
meta-analyses because they either did not mention their standard
deviations/standard errors; or they reported the rise or fall in the
haematological and biochemical levels.

Most of the outcomes were defined in the same way across
diKerent trials except for preterm birth, pre-delivery anaemia,
and low birthweight which were defined diKerently, however,
we still included them and they were presented in subgroup
according to their defined cut-oKs (Refer to Table 1). The majority
of the studies were conducted in Europe (Balmelli 1974; Blot
1981; Castren 1968; Chanarin 1965; Chanarin 1968; Charles 2005;
Chisholm 1966; Dawson 1962; Decsi 2005; Fletcher 1971; Hibbard
1969a; Rae 1970; Rolschau 1979; Tchernia 1982; Trigg 1976; Weil
1977; Willoughby 1967), Africa (Baumslag 1970; Edelstein 1968;
Fleming 1968; Harrison 1985; Metz 1965) and Asia (Batu 1976;
Christian 2003; Iyengar 1975; Menon 1962; Srisupandit 1983). One
study was conducted in South America (Lira 1989), one in Australia
(Giles 1971) and one in New Zealand (Pack 1980). One study
(Roth 1980) did not mention the setting. The time for initiation
of supplementation varied from 8th week of pregnancy till three
days postpartum. Most of the studies supplemented women with
folic acid in combination with iron (Balmelli 1974; Batu 1976;
Baumslag 1970; Blot 1981; Castren 1968; Chanarin 1965; Chanarin
1968; Chisholm 1966; Christian 2003; Edelstein 1968; Fletcher 1971;
Giles 1971; Harrison 1985; Iyengar 1975; Lira 1989; Menon 1962;
Metz 1965; Rae 1970; Rolschau 1979; Roth 1980; Srisupandit 1983;
Tchernia 1982; Trigg 1976; Weil 1977; Willoughby 1967) however,
only a few compared folic acid alone with placebo (Charles 2005;
Chisholm 1966; Decsi 2005; Fleming 1968; Pack 1980).

Please refer to the Characteristics of included studies table for more
details.

Excluded studies

A total of 25 studies were excluded from the review as they did not
satisfy the inclusion criteria. Hamilton 1973 was not a randomised
controlled trial. There were four studies in which folic acid was
given in combination with other micronutrients compared with
a no supplement group (Bjerre 1967; Ma 2008; Wang 2012; Zeng
2008). Similarly, Giles 1960 compared the intervention group with
historical controls; Gregory 2001 compared pregnant women with
non pregnant women; Khanna 1977 evaluated the therapeutic
use of folic acid in women with anaemia; and there were a few
studies in which the association of folic acid supplementation
was observed, with breast cancer, fetal apoptosis (Klinger 2006),
congenital anomalies (Ulrich 1999) and with malaria when given
with sulphadoxine pyrimethamine (Ouma 2006). We excluded
studies in which therapy of iron and folic acid was compared with
no therapy at all (Taylor 1979; Taylor 1981). We also excluded
studies in which folic acid was given in a fortification form (Colman
1974; Colman 1975). We excluded studies that compared the
duration of folic acid supplements (Ellison 2004; Polatti 1992), and
diKerent dosage of folic acid supplements (Hekmatdoost 2011;
Hibbard 1969; Manizheh 2009). Trials were also excluded that
were in the form of published abstracts only and had insuKicient
information to extract (Hague 1998; KristoKersen 1979; Melli 2008;
Thomson 1982). Also, one study in which results from three trials
were re analysed was excluded (Tchernia 1982a).

Please refer to Characteristics of excluded studies table for more
details.

Risk of bias in included studies

Most of the studies were conducted over 30 to 45 years ago,
and we found poor subjective and objective compliance with
random allocation, adequate concealment and blinding. Bias and
confounding thus seem to us the likely explanation for our findings.

Figure 2 and Figure 3 provide a graphical summary of the results of
risk of bias for the included studies.

 

Figure 2.   Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies.
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Figure 3.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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Figure 3.   (Continued)

 
Allocation

Sequence generation and adequate allocation concealment was
a problem in almost all the studies and control of selection bias
at entry was oCen diKicult to assess as many authors stated
that women were 'randomly allocated' without actually describing
the technique, still there were studies that managed to report
the methods of allocation concealment adequately (Blot 1981;
Edelstein 1968; Fleming 1968; Giles 1971; Rolschau 1979).

Blinding

Blinding was the another issue which was rarely discussed in
depth, and only few reported them adequately including Blot 1981;
Edelstein 1968; Fleming 1968; Giles 1971; Harrison 1985; Weil 1977.

Incomplete outcome data

Mostly studies provided insuKicient information regarding attrition
rates, which meant we were unable to make any judgment. There
were only a few studies that discussed their exclusion and attrition
rates and reported their reasons. (Balmelli 1974; Batu 1976; Blot
1981 Castren 1968; Fleming 1968; Giles 1971 Harrison 1985; Iyengar
1975; Srisupandit 1983; Tchernia 1982).

Selective reporting

Again, studies provided insuKicient information, which limited us
from making any judgment (Balmelli 1974; Blot 1981; Castren 1968;
Harrison 1985; Iyengar 1975; Srisupandit 1983).

Other potential sources of bias

No other bias was identified but we had insuKicient information
available to fully assess this 'Risk of bias' domain. Consequently, we
assessed all included studies as being at 'unclear' risk of other bias.

E<ects of interventions

a. Clinical measures of untoward events during pregnancy and
of pregnancy outcome

Preterm birth

None of the included studies reported preterm birth in accordance
with our definition of the outcome. We found two studies, of
which one defined it as birth of a baby between 36 to 38 weeks,
and another defined it as birth before 38 weeks of pregnancy.
We pooled them both to look for an association with folic
acid supplementation in pregnancy. Our analysis showed that
administration of folic acid supplementation during pregnancy has
no impact on reducing preterm birth (risk ratio (RR) 1.01, 95%
confidence interval (CI) 0.73 to 1.38; three studies, 2959 participants
(Analysis 1.1)).

Stillbirths/neonatal deaths

None of the included studies reported perinatal mortality. However,
three studies reported stillbirth and neonatal mortality as a
composite outcome, hence we pooled them to obtain data for
perinatal mortality. Folic acid supplementation during pregnancy
did not show any impact on reducing stillbirths/neonatal deaths
(RR 1.33, 95% CI 0.96 to 1.85; three studies, 3110 participants
(Analysis 1.2)).

Birthweight

Folic acid supplementation during pregnancy did not show any
impact on reducing low birthweight (less than 2500 g) (RR 0.83, 95%
CI 0.66 to 1.04; four studies, 3113 participants (Analysis 1.3)).

We also attempted to look at the impact of folic acid
supplementation during pregnancy on mean birthweight (g) of
newborns and found no association (mean diKerence (MD) 104.96
g, 95% CI -0.25.50 g to 235.41 g; five studies, 774 participants;
random-eKects, T2 = 21694.29, I2 = 90% (Analysis 1.4)). All the
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studies pooled for this outcome compared folic acid + iron versus
iron alone.

The standard errors for Trigg 1976 were very small as compared
to the other trials for being plausible, therefore, we conducted a
sensitivity analysis aCer removing this study. Heterogeneity was
reduced from 90% to 50% (MD 135.76, 95% CI 47.85 to 223.68; four
studies, 625 participants; random-eKects, T2 = 4841.10, I2 = 50%
(Analysis 1.5)

Outcomes not reported in the included studies

The included studies did not report on the impact of folic
acid supplementation on miscarriage, pre-eclampsia, respiratory
disease or allergic disease in children.

b. Haematological and biochemical parameters

Pre-delivery anaemia

The included studies used diKerent definitions of anaemia. Eight
studies reported pre-delivery anaemia as an outcome, but only two
studies used our definition of anaemia. We included all studies
reporting anaemia but pooled them separately according to the
definition of anaemia used. Folic acid supplementation did not
show any impact on reducing pre-delivery anaemia (any cut-

oK point) (average RR 0.62, 95% CI 0.35 to 1.10; eight studies,
4149 participants; random-eKects, T2 = 0.51, I2 = 90% (Analysis
1.6)). When studies were separately pooled according to the
definition described in the earlier section of this review, we
found that supplementation had no impact on reducing anaemia
(haemoglobin less than 10 g/dL) (average RR 0.35, 95% CI 0.05 to
2.42; two studies, 2448 participants; random-eKects, T2 = 1.86, I2 =
97% (Analysis 1.6)).

We also looked at the impact of folic acid supplementation in
pregnancy on mean pre-delivery haemoglobin level, and found no
diKerence in the mean haemoglobin concentration among those in
the intervention arm compared with those in the placebo arm (MD
-0.03, 95% CI -0.25 to 0.19; 12 studies, 1806 participants; random-
eKects, T2 = 0.12, I2 = 95% (Analysis 1.7)). All the studies pooled for
this outcome compared folic acid + iron versus iron alone.

With regard to subgroup analysis based on dosage of folic
acid supplementation, we found no diKerences on improving
haemoglobin concentrations and the interaction test was
insignificant (Chi2 = 1.18, df = 1 (P = 0.28), I2 = 15.1%). Analysis 1.8

We also ran a funnel plot to assess the publication bias and we
found studies were equally distributed on each side except for two
outliers Figure 4.

 

Figure 4.   Funnel plot of comparison: 1 Folic acid versus no folic acid, outcome: 1.7 Mean pre-delivery haemoglobin
level.
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Pre-delivery serum folate

Folic acid supplementation in pregnancy showed a reduction in the
incidence of low pre-delivery serum folate by 62% (RR 0.38, 95% CI
0.25 to 0.59; two studies, 696 participants (Analysis 1.11)).

We found non-significantly higher mean pre-delivery serum folate
levels among those in the folic acid supplementation arm
compared with those in the placebo arm (standardised mean
diKerence (SMD) 2.03, 95% CI 0.80 to 3.27; eight studies, 1250
participants; random-eKects, T2 = 2.96, I2 = 98% (Analysis 1.9)). All
the studies pooled for this outcome compared folic acid + iron
versus iron alone.

For subgroup analysis based on dosage of folic acid
supplementation, we found significant improvements in mean
serum folate concentration when the dose was less than 400 μg
(SMD 3.70, 95% CI: 0.28 to 7.11, four studies n = 253, random eKects,
I2 = 99%), however, no impact was seen of folic acid > 400 μg (SMD
0.68, 95% CI: -0.75 to 2.10, four studies n = 997, random eKects, I2
= 98%) Analysis 1.10. The interaction test for the overall estimate
was not significant (Chi2 P value = 0.11, I2 = 61%) suggesting no
diKerence between groups.

Pre-delivery red cell folate

None of the included studies reported data for pre-delivery red
cell folate deficiency status. However, mean red cell folate levels
were reported in four studies. Folic acid supplementation during
pregnancy did not show any impact on reducing mean pre-delivery
red cell folate levels (SMD 1.59, 95% CI -0.07 to 3.26; four studies,
427 participants; random-eKects, T2 = 2.79, I2 = 97% (Analysis 1.12)).
All the studies pooled for this outcome compared folic acid + iron
versus iron alone.

Megaloblastic anaemia

Folic acid supplementation during pregnancy significantly reduced
the incidence of megaloblastic anaemia by 79% (RR 0.21, 95% CI
0.11 to 0.38; four studies, 3839 women (Analysis 1.13)).

Outcomes not reported in the included studies

The included studies did not report on the impact of folic acid
supplementation on hyperhomocysteinaemia, respiratory disease
and allergic disease in the child.

D I S C U S S I O N

Summary of main results

From our meta-analysis of randomised controlled trials on folic
acid supplementation, we found no evidence of an eKect of
supplements on preterm birth, stillbirth/neonatal death, mean
birthweight/low birthweight, low pre-delivery haemoglobin and
serum red cell folate. However, we found a risk reduction on low
pre-delivery serum folate and megaloblastic anaemia.

Quality of the evidence

First, all the included studies were conducted over 30 to 45 years
ago, and we found poor subjective and objective compliance with
random allocation, adequate concealment and blinding. Bias and
confounding thus seem to be the likely explanation for our findings.

Second, for combining studies, it is important that the outcome
measures are comparable. Of note, trials included in this analysis
reported outcomes quite diKerently from each other. This could
have resulted in higher risk of bias due to selective reporting
in these trials. However, we pooled them separately, wherever
possible, to minimise this bias.

Potential biases in the review process

We undertook a systematic, thorough search of the literature
to identify all studies meeting the inclusion criteria and we are
confident that the included trials met the set criteria. Study
selection and data extraction were carried out in duplicate and
independently and we reached consensus by discussing any
discrepancies. A protocol was published for this review. All the
analyses were specified a priori, with the exception of a post hoc
analysis of the diKerent cut-oK values for biochemistry markers.

Agreements and disagreements with other studies or
reviews

Previous observational studies have suggested that higher folate
status in pregnancy is associated with higher birthweight,
higher placental weight, and prolonged gestation (Goldenberg
1992; Neggers 1997; Tamura 1992). Preconception folic acid
supplementation has also shown eKects on decreasing preterm
births (Bukowski 2009). However, the findings from this review are
inconclusive.

A review on folic acid supplementation during pregnancy by
Charles et al (Charles 2005b) that included results from large
randomised controlled trials found no conclusive evidence of
benefit for folic acid supplementation in pregnant women. An
earlier version of this Cochrane review also reached the same
conclusion (Mahomed 1997).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Our meta-analysis of folic acid supplementation in pregnancy
included 31 studies and provided non-conclusive evidence of
folic acid supplementation for pregnant women on pregnancy
outcomes except for improvement in mean birthweight. A
reduction in the risk of megaloblastic anaemia and improvement
in folate levels, however, has been noted with folic acid
supplementation against supplementation with placebo but the
limitation to this finding is the few number of studies reporting the
outcome.

Implications for research

More well-designed, large scale randomised controlled trials are
needed to establish the benefit of folic acid supplementation
during pregnancy. Researchers of future trials should also make
eKorts to describe the participants in more detail before enrolment
and should undertake long-term follow-up of the participants
and their children in order to study the long-term eKects of folic
acid supplementation. Bias should also be reduced by adequate
randomisation and allocation concealment of the assignment of
intervention by achieving blinding of the participants, providers
and the outcome assessors and by minimising loss to follow-
up of the participants, in order to produce trials of adequate
methodological quality.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods It was a RCT in which women were randomised into 2 groups and recruited from Clinic for Female Med-
icine at the University of Bern (Switzerland). Average age for iron group was 27.8 years while for Iron +
folic acid group was 26.9 years. Measurement were taken over the period of 12 weeks. Blood samples
were taken at monthly intervals.

Participants Pregnant women between 20-25 weeks of pregnancy (n = 42).

Interventions Group 1: ferrous sulphate 125 mg + vitamin B12 100 µg (n = 21).

Group 2: ferrous sulphate 125 mg + folic acid 100 µg + vitamin B12 100 µg (n = 21).

Outcomes Pre-delivery haemoglobin level (n = 42), serum folate level (n = 42).

Balmelli 1974 

Folic acid supplementation during pregnancy for maternal health and pregnancy outcomes (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

20

https://doi.org/10.1002%2F14651858.CD004736.pub2
https://doi.org/10.1002%2F14651858.CD000183.pub2


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Notes All the women were the residents of Switzerland for longer than a year. Participants were restricted to
patients with a haemoglobin level between 10-12 g%, suspected abnormal pregnancies or patients suf-
fering from intercurrent illness were excluded from study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Adequate sequence generation was not described in the text.

Allocation concealment
(selection bias)

High risk Quote " women were randomised into two groups".

Comment: probably not done.

Blinding (performance
bias and detection bias) 
All outcomes

High risk Treatment was not blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Reasons for exclusion were described. Attrition (21%) with reasons were men-
tioned in the study.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Balmelli 1974  (Continued)

 
 

Methods This RCT was conducted on Burmese women. Women were randomly placed into the treatment
groups. Venous blood was collected before the commencement of treatment, near full term (38th to
40th week), and 4 to 7 weeks after birth.

Participants Women attending antenatal clinic in Rangoon for their antenatal visit (n = 96).

Interventions Group1: iron 60 mg (n = 30).

Group2: iron 60 mg+ folic acid 5 mg (n = 25).

Group3: placebo (n = 22).

Group4: folic acid 5 mg (n = 19).

Outcomes Pre-delivery haemoglobin level (n = 46).

Notes For this review we compared group 2 with group 1 and group 3 with group 4.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "women were randomly placed to one of four treatment regimens".

Batu 1976 
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Allocation concealment
(selection bias)

Unclear risk The methods used for allocation concealment was not stated in the text.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Blinding was not described in the text.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Exclusion number and reasons were not described the text, while attrition
(69%) was given with reasons.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to make any judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Batu 1976  (Continued)

 
 

Methods This was a randomised trial conducted on all pregnant women who were attending antenatal clinics at
the Baragwanath and South Rand Hospitals, Johannesburg (South Africa). Pregnant women were allo-
cated into 3 interventions groups based on random numbers.

Participants All pregnant women attending antenatal clinics at Baragwanath and South Rand Hospitals, Johannes-
burg (n = 355).

Interventions Group 1 received 200 mg of iron by mouth (n = 115).

Group 2 received 5 mg of folic acid daily by mouth in addition to the iron (n = 127).

Group 3 received 50 µg of vitamin B12 by mouth in addition to the folic acid and iron (n = 113).

Outcomes Birthweight was measured.

Notes Birthweight was analysed separately for Bantu participants and white participants. In the white partic-
ipants supplementation was started after the 24th week, while supplementation in Bantu participants
was started after 28th week.

We compared the data of group 1 with group 2 only.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were allocated by random numbers to three groups".

Allocation concealment
(selection bias)

Unclear risk Insufficient information about allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information about blinding.

Incomplete outcome data
(attrition bias) 

Unclear risk Insufficient information about exclusion and attrition.

Baumslag 1970 
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All outcomes

Selective reporting (re-
porting bias)

Low risk The study has mentioned data on all outcome measure mentioned as objec-
tive.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Baumslag 1970  (Continued)

 
 

Methods This was a RCT conducted on women coming for antenatal examination in Paris. Each women was giv-
en a bottle containing iron or a combination thereof with folic acid. The 2 groups of women were totally
comparable on their baseline characteristics.

Participants All women attending for the compulsory antenatal examination at the end of 6th month of pregnancy
(n = 109).

Interventions Group1: iron 105 mg (n = 55).

Group2: iron 105 mg + folic acid 350 mg (n = 54).

Outcomes Pre-delivery haemoglobin levels (n = 109).

Notes All women were given ascorbic acid 500 mg. Study population was generally from upper social class
which may lead to underestimation of nutritional deficiencies.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were given bottle of 90 tablets, contained either iron or the
combination of iron with folic acid".

Comment: probably not done.

Allocation concealment
(selection bias)

Low risk Bottle of tablets without the awareness of intervention type was given to pa-
tients.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Neither the patient nor the obstetrician was aware of the nature of treatment.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Data on exclusion with its reason were not described in the text. Attrition
(45.5%) with reasons were reported.

Selective reporting (re-
porting bias)

Low risk Study appears to be free of selective reporting.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Blot 1981 
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Methods This RCT was conducted on pregnant women coming to the Maternity Centre of Turku (Finland). 63
women in each groups were started on prophylactic intervention and control treatment. Blood sam-
ples were studied 3 times: first before the institution of therapy in the 10th to 20th week of pregnancy,
second in the 21st to 30th week, and third at the end of pregnancy in the 31st to 40th week.

Participants Healthy pregnant women who at the time of examination at the centre had shown no signs of anaemia
(n = 126).

Interventions Group 1 comprised of 63 women started on 200 mg of ferrous sulphate and (n = 63).

Group 2 was started on 200 mg of ferrous sulphate and 3 mg of folic acid (n = 63).

Outcomes Pre-delivery haemoglobin level (n = 109), pre-delivery serum folate (n = 109).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "series of patients were collected from maternity centers of Turku and
then the series was divided into two groups".

Comment: probably not done.

Allocation concealment
(selection bias)

Unclear risk Insufficient information about allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information about blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Number of pregnant women excluded was not mentioned nor its reasons. At-
trition (14%) was mentioned along with its reasons.

Selective reporting (re-
porting bias)

Low risk Study appears to be free of selective reporting.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Castren 1968 

 
 

Methods The RCT was conducted on pregnant women coming to antenatal clinics at Saint Mary Hospital, Lon-
don.

Participants Pregnant women coming to antenatal clinic (n = 144).

Interventions Women were allocated to 1 of the following 3 groups.

Group 1: ferrous fumarate 100 mg (n = 50).

Group 2: ferrous fumarate with 10 µg folic acid (n = 52).

Group 3: lactose (n = 42).

Chanarin 1965 
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Subjects were asked to take 1 throughout pregnancy.

Outcomes Mean urinary excretion (n = 144), mean haemoglobin (n = 144).

Notes For this review, group 1 was compared with group 2.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "women were allocated at random to one of the three groups".

Allocation concealment
(selection bias)

High risk Insufficient information about allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "Glaxo Laboratories supplied these drugs with green, blue or red labels
and the precise contents of each batch being unknown to us during the trials".

Comment: investigators blinded, it seem from the available information that it
was a single blinded study.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Chanarin 1965  (Continued)

 
 

Methods This was a RCT in which women attending the antenatal clinic at St. Mary's hospital (London) took part
in the study.

Participants 206 women took part in this study. They all were less than 16 weeks of pregnancy. Women were given
1 g of IV Iron dextran as 4 250 mg doses at weekly intervals. At the 20th week they were assigned in to
groups (n = 206).

Interventions Ferrous fumarate 260 mg (n = 101).

Ferrous fumarate 260 mg and 100 µg folic acid (n = 105).

Outcomes Changes in haemoglobin (n = 206), serum iron (n = 206), serum folate (n = 206) and red cell folate levels
(n = 206).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Allotted to one of the two groups".

Chanarin 1968 
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Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit any judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Quote: "The survey being conducted as a blind trial".

Comment: probably not done.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit any judgment.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit any judgment.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Chanarin 1968  (Continued)

 
 

Methods This is a RCT in which during the period June 1966 to June 1967, women (resident of Aberdeen city,
Scotland) were identified as potentially eligible to enter into this study to examine the effect of folic
acid supplementation on pregnancy outcome.

Participants All pregnant women booking for antenatal care under 30 weeks' gestation (n = 2928).

Interventions Women were assigned into 3 groups.

Group 1: folic acid 200 µg daily doses (n = 466).

Group 2: folic acid 5 mg daily doses (n = 485).

Group 3: placebo (n = 1977).

Outcomes Birthweight, placental weight, gestational age at delivery, placenta praevia, pre-eclampsia, fetal abnor-
mality and stillbirth or neonatal deaths (n = 2819).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Randomised".

Allocation concealment
(selection bias)

High risk Quote: "The tablets were kept in numbered drawers and distributed in se-
quence; during the first 2 weeks of recruitment, the tablets were not ready for
distribution and 109 patients recruited at this time received no treatment ad
were therefore not eligible for randomisation".

Comment: probably not done.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "the study was a double blinded so neither the trial author, nor the pa-
tient knew the code to the tablets they were receiving".

Comment: probably done.

Charles 2005 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Charles 2005  (Continued)

 
 

Methods Women attending the antenatal clinic at their first visit before the 28th week of pregnancy were asked
to participate in a randomised clinical trial to investigate the best method of preventing anaemia dur-
ing pregnancy in Oxford (UK).

Participants Women who had haemoglobin level less than 11 g per 100 mL and serum iron of less than 60 µg per 100
mL were not included in the trial and were treated immediately (n = 542).

Interventions Half of the patient treated with ferrous gluconate (300 mg) 3 times daily (n = 183) and half with placebo
tablets (n = 177). These groups were again divided into 3 groups; 1 group was given 500 µg (n = 61), or a
high dose of 5 mg folic acid (n = 62) or a placebo (n = 59).

Outcomes Mean haemoglobin level (360), red cell folate level and folate levels (360).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Random allocation of women to one of the 6 treatment groups".

Allocation concealment
(selection bias)

Unclear risk Quote: "Bottles containing the tablets were numbered by random selection".

Comment: .insufficient information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Quote: "code was not known while the patients were still on trial".

Comment: participants were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Chisholm 1966 
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Methods The study was a cluster-randomised, double-blind trial that featured an active control group and was
conducted in the rural plains district of Sarlahi, Nepal.

Participants 4926 pregnant women and their 4130 infants in rural Nepal.

Interventions In addition to vitamin A (1000 g retinol equivalents), the intervention groups received either:

• folic acid (FA; 400 g), (n = 941)

• FA + iron (60 mg), (n = 957)

• FA + iron + zinc (30 mg), (n = 999) or

• Multiple micronutrients (MNs; the foregoing plus 10 g vitamin D, 10 mg vitamin E, 1.6 mg thiamine, 1.8
mg riboflavin, 2.2 mg vitamin B-6, 2.6 g vitamin B-12, 100 mg vitamin C, 64 g vitamin K, 20 mg niacin,
2 mg Cu, and 100 mg Mg) (n = 1050).

The control group received vitamin A only (n = 1051).

Outcomes Perinatal deaths, Infant deaths, neonatal deaths.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomization was done in blocks of 5 within each village develop-
ment community by the senior study investigators, who drew numbered chips
from a hat."

Comment: Probably done.

Allocation concealment
(selection bias)

Low risk Quote: "The supplements, which were of identical shape, size, and color, ar-
rived in Nepal in opaque, sealed, and labelled bottles coded 1–5. The code al-
location was kept locked at the Johns Hopkins University, Baltimore."

Comment: Probably done.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "The investigators, field staK, and participants were blinded to the
codes throughout the study."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk < 0.5% in all arms combined.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Christian 2003 

 
 

Methods Patients attending antenatal clinic were selected for this RCT in Crumpsall Hospital, Manchester.

Participants Women attending antenatal clinic and were at or before 28 weeks of pregnancy were selected (n = 144).

Dawson 1962 
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Interventions Women were assigned to receive intervention (folic acid 15 mg ) (n = 63) or control group (n = 81).

Outcomes Prepartum and postpartum haemoglobin levels.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "Women were allotted a group in order in which they were booked".

Comment: probably not done.

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgment.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information to permit judgment.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit judgment.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgment.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Dawson 1962  (Continued)

 
 

Methods This is a placebo-controlled, randomised, double-blind trial on expecting mothers living in Germany,
Hungary and Spain.

Participants Expectant women from the 20th week of gestation (n = 312).

Interventions Women received either:

Group A: 500 mg Docosahexaenoic Acid (DHA) (n = 77)

Group B: or 400 mg Methyltetrahydofolate (5-MTHF) (n = 80)

Group C: or placebo (n = 80)

Group D: or the combination of 500 mg DHA and 400 mg 5-MTHF (n = 75).

Outcomes Contribution of docosahexaenoic acid (DHA) to the fatty acids of erythrocyte phophatidylcholine (PC)
and phosphatidylethanolamine (PE) lipids at delivery (n = 312).

Notes For this review, we compared group B with group C. and group A with group D.

Risk of bias

Bias Authors' judgement Support for judgement

Decsi 2005 

Folic acid supplementation during pregnancy for maternal health and pregnancy outcomes (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

29



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "....randomized,..."

Comment: insufficient information to permit judgment.

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgment.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "....double blind,..."

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit judgment.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgment.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Decsi 2005  (Continued)

 
 

Methods Patients were Bantu (Johannesberg, South Africa) attending Baragwanath Hospital were randomly al-
located to 1 of the 2 groups in this RCT.

Participants Pregnant women (n = 396).

Interventions Group1: iron 200 mg (n = 235).

Group 2: iron 200 mg + folic acid 5 mg (n = 89).

Group3: iron 200 mg, folic acid 5 mg + vit B12 50 µg (n = 72).

Outcomes Pre-delivery haemoglobin levels (n = 172), postpartum haemoglobin levels (n = 291), pre-delivery folate
levels (n = 211), postpartum folate levels (n = 291).

Notes Their diet largely contains maize. For this review we only compared group 1 with group 2.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "pregnant patients were randomly allocated to one of the two groups".

Allocation concealment
(selection bias)

Low risk All tables were dispensed at identical gelatin capsules.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk The type of supplementation was not known to the participants or the labora-
tory staK.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Exclusion and attrition (or reasons) were not reported.

Edelstein 1968 
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Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Edelstein 1968  (Continued)

 
 

Methods The RCT was conducted in Nigeria. Alternate women were allotted to 2 groups in the order in which
they attended the clinic.

Participants Women with primigravida less than 26 weeks' pregnant with PCV 27% or more, and who had not re-
ceived any treatment (n = 53).

Interventions Group 1: lactose based tab (n = 26), group 2: folic acid 5 mg (n = 27).

Outcomes Premature births (n = 53), folate deficiency (n = 53).

Notes All the women received antimalarials and iron supplements.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "alternate patients were allotted to group A or group B in the order in
which they attended the clinic".

Comment: probably not done.

Allocation concealment
(selection bias)

Low risk Tablets for both the groups were coloured in the same manner.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk The identity of the tablets was not known to investigators until after the com-
pletion of the trial.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Number of exclusions were not mentioned (nor the reasons). Numbers of attri-
tion (28%) were described but their reasons were not given in the text.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Fleming 1968 

 
 

Methods This RCT was conducted on the women living in London. Participants were ascribed at random to 2
treatment groups.

Participants Pregnant women booked for antenatal clinic (n = 643).

Fletcher 1971 
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Interventions Group1: ferrous sulphate 200 mg (n = 322).

Group 2: ferrous sulphate 200 mg + folic acid 5 mg (n = 321).

Outcomes Pre-eclampsia (n = 643), serum folate levels (n = 643).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "the subjects were ascribed at random to two treatment groups by in-
structing each patient to take one tablet daily".

Allocation concealment
(selection bias)

Unclear risk The methods used for allocation concealment was not stated in the text.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk The methods used for blinding was not stated in the text.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Number of exclusions and attritions (along with their reasons) were not report-
ed.

Selective reporting (re-
porting bias)

Unclear risk The study appears to be free of selective reporting.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Fletcher 1971  (Continued)

 
 

Methods Double-blind controlled trial conducted on patients coming for their antenatal visits at Royal Women's
Hospital, Melbourne. Women were allotted to the groups based on the order they were presented. Loss
to follow-up was between 10% to 20%.

Participants Pregnant women (n = 620).

Interventions Group 1 (folic acid - Tiger) ferrous sulphate 200 mg (n = 308).

Group 2 (folic acid - Lion) folic acid 5 mg (n = 312).

Outcomes Low pre-delivery anaemia (n = 620), birthweight (n = 620), neonatal deaths (n = 620).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "members of each group were numbered consequently in the order in
which they presented".

Comment: probably not done.

Giles 1971 
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Allocation concealment
(selection bias)

Low risk Quote: "the pharmacist, after consulting a list of random numbers, dispensed
either folic acid-tiger or folic acid-lion from the two large stock bottles. these
tablets looked identical, and the dispensing pharmacist did not know which
was the placebo".

Comment: probably done.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "a double-blind control trial".

Comment: probably done.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Exclusion data with their reasons were not reported in the study. Attrition
(15%) along with reasons were reported.

Selective reporting (re-
porting bias)

Unclear risk The study appears to be free of selective reporting.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Giles 1971  (Continued)

 
 

Methods Double-blind study. The identity of the tables was not known to researcher before the analysis of the
study data and women were randomised to 1 of the 5 groups. Conducted in Nigeria.

Participants Pregnant women of 8 to 24 weeks of pregnancy (n = 69).

Interventions Group A: placebo only (n = 10).

Group B: single dose of chloroquine 600 mg and followed by prognamil 100 mg (n = 18).

Group C: ferrous sulphate 60 mg (n = 12).

Group D: folic acid 1 mg (n = 10).

Group E: ferrous sulphate 60 mg + folic acid 1 mg (n = 9).

Outcomes Red cell folate (µg/L) levels, serum folate levels (n = 69).

Notes For this review group E was compared with group A.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "women were randomised in different treatment groups".

Allocation concealment
(selection bias)

Unclear risk The methods used for allocation concealment was not given in the text.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "the medication was double blind, the identity if the tablets not being
known to the researchers before the analysis of the data".

Harrison 1985 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Exclusion and attrition were mentioned together (70%) along with their rea-
sons.

Selective reporting (re-
porting bias)

Low risk The study has mentioned data on all outcome measures mentioned as objec-
tives.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Harrison 1985  (Continued)

 
 

Methods This was a triple-blind study conducted in Mill Road, maternity hospital, Liverpool, UK. The patients
were divided into three groups.

Participants Pregnant women (before 20 weeks) with defective folate metabolism and excessive FIGLU excretion or
low serum folate level (< 2 ng/mL) were admitted in the trial (n = 69).

Interventions Treatment groups were daily folic acid 500 µg (n = 27), 0.5 mg folic acid (n = 26), and placebo (n = 26).

Outcomes Serum folate levels and severe anaemia.

Notes Each group received 60 elemental iron within the trial medicine.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were divided into three groups"

Allocation concealment
(selection bias)

Unclear risk Quote" patients were allocated in consecutive numbers" ; "code was not
known whilst the trial was in progress"

Comment: Not enough information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "...gelatin coated capsule of identical appearance..."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Approximately 19% were lost to follow-up and folate levels were also checked
in the final non-attendees.

Selective reporting (re-
porting bias)

Low risk The study has reported data on outcome measures mentioned as objectives.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Hibbard 1969a 

 
 

Methods This RCT was conducted in Niloufer Hospital, Hyderabad (India). Women were alternatively assigned to
treatment groups. Groups were matched on parity and height. The women were followed at monthly

Iyengar 1975 
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intervals until 32 weeks of gestation, once every 2 weeks until 36 weeks, and at weekly intervals there-
after until delivery.

Participants Pregnant women between 20 and 28 weeks of gestation (n = 288).

Interventions Group 1: no supplement (n = 52), Group 1: iron 60 mg (n = 96), Group 2: iron 60 mg + folic acid 500 µg (n
= 134).

Outcomes Birthweight (n = 230).

Notes Pregant women belonging to low income less than Rs. 3000/- per month.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "alternate subjects received either of therapy".

Comment: probably not done.

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgement regarding allocation conceal-
ment.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information to permit judgement regarding blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Exclusion data with their reasons were not reported in the study. Attrition (>
20%) along with reasons were reported.

Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Iyengar 1975  (Continued)

 
 

Methods This is a RCT in which all pregnant women attending the outpatient obstetrics clinic at the Catholic Uni-
versity’s Clinical Hospital (Chile).

Participants Women with less than 16 weeks of pregnancy were selected (n = 153).

Interventions Treatment group received a preparation containing equal quantities of iron and folic acid, 350 µg (plus
500 mg of ascorbic acid) (n =78 and 75).

Outcomes Haemoglobin (g/dL), haematocrit (%), serum iron (µg/dL), transferrin (µg/dL), transferrin saturation
(%), serum folate (ng/mL), red cell folate (ng/mL), plasmatic volume (mL) (n = 153).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Lira 1989 

Folic acid supplementation during pregnancy for maternal health and pregnancy outcomes (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

35



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Women were divided into 2 groups randomly".

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Lira 1989  (Continued)

 
 

Methods This is a RCT conducted in Inida, in which women were allotted to each group in the order they were
registered.

Participants Pregnant women between 16 weeks and 24 weeks whose haemoglobin level was at or above 10.5 gm%
(14.5 gm = 100%) (n = 273).

Interventions Group 1 was given 5 g of ferrous sulphate (n = 88).

Group 2 was given 5 mg of folic acid (n = 90).

Group 3 was given 5 g of ferrous sulphate and 5 mg of folic acid (n = 90).

Outcomes Fall in pre-delivery haemoglobin level (n = 273).

Notes All the women were given multivitamin along with these treatments. In this review we compared group
1 with group 3.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "subjects were allotted to each group in the order in which they regis-
tered".

Comment: probably not done.

Allocation concealment
(selection bias)

Unclear risk Insuffient information on allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insuffient information to make any judgment regarding blinding.

Menon 1962 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Exclusion data with their reasons were not reported in the study. Attrition (>
20%) along with the reasons were reported.

Selective reporting (re-
porting bias)

Low risk Study seemed to be free from selective reporting.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Menon 1962  (Continued)

 
 

Methods This RCT was conducted at the antenatal clinic at South Rand Hospital, Johannesburg, South Africa.

Participants A total of I75 pregnant white women attending the clinics were selected.

Interventions Group 1: 200 mg of iron orally daily, either as ferrous sulphate or ferrous fumarate (n = 57).

Group 2 iron as in group 1 together with 5 mg of folic acid orally daily (n = 60).

Group 3 vitamin B12 orally (daily in addition to iron and folic acid as in group 2 (n = 58).

Outcomes Urinaru FIGLU (n = 175), serum folate activity, serum vitamin B12 concentration, serum haemoglobin
and haematocrit (n = 175).

Notes In this review group 1 was compared with group 2.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were randomly allocated to one of three groups...".

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Quote: "All tablets were dispensed in identical gelatin capsules".

Comment: insufficient information to permit judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Metz 1965 
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Methods This is a double-blind study from NewZealand.

Participants Pregnant women in 4th and 8th months of gestation were enrolled (n = 30).

Interventions Group A: received placebo mouth wash and tablets (n = 10).

Group B: received placebo mouth wash and 5 mg folate tablets (n = 10).

Group C: folic acid mouth wash and placebo tablets (n = 10).

Outcomes Correlation between gingival index and plaque index (n = 30).

Notes In this review, we compared group B with group A.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "thirty women were randomly divided in 3 roups of 10".

Comment: insufficient information on sequence generation.

Allocation concealment
(selection bias)

Unclear risk Insuffient information on allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Quote: "double blind".

Comment: probably done.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insuffient information on outcome data.

Selective reporting (re-
porting bias)

Unclear risk Insuffient information to make any judgment.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Pack 1980 

 
 

Methods This was a RCT. Randomisation was done according to a day of week on which women coming for ante-
natal clinic in Liverpool (UK). Samples of venous blood were taken from patients in both groups at the
first visit to the antenatal clinic, at the 32nd and 36th weeks of pregnancy, and during the first 3 days of
puerperium.

Participants Pregnant women coming for antenatal visits (n = 698).

Interventions Pregnant women coming on Monday was assigned were prescribed ferrous gluconate 200 mg, while
those coming in Tuesday were given same dose of ferrous gluconate in addition to a folic acid 5 mg.
Monday group (n = 463) and Tuesday group (n = 235), total (n = 698).

Outcomes Low pre-delivery anaemia (< 10.9 g/dL) (n = 698), megaloblastic anaemia (n = 698).

Rae 1970 
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Notes Patients with a haemoglobin concentration of 10.9 g/dL or more were classified 'not anaemic', and
those with a haemoglobin concentration of under 10.9 g/dL were classified 'normoblastic' or 'mega-
loblastic' according to the marrow smear.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "patients were allocated at random to one or other of the two groups,
depending on which day of the week they attended the antenatal clinic".

Comment: probably not done.

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Selective reporting (re-
porting bias)

Low risk The study has mentioned data on all outcome measures mentioned as objec-
tives.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Rae 1970  (Continued)

 
 

Methods This was a controlled trial conducted on women attending antenatal clinic of Odense University Hopsi-
tal. The criteria for selecting women was Danish birth and a normal pregnancy. Women were matched
on parity, tobacco consumption, pre-pregnant weight, housing condition and age.

Participants Pregnant women in 21 to 25 week of gestation (n = 36).

Interventions Group1: iron 250 mg (n = 16), group 2: iron 250 mg + folic acid 5 mg (n = 20).

Outcomes Birthweight.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Subjects were allotted to two groups".

Allocation concealment
(selection bias)

Low risk Quote: 'groups were supplied similar tablets".

Comment: probably done.

Rolschau 1979 
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Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information to make any judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Number excluded nor its reasons mentioned. Attrition (10%) was reported but
reasons were not described.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to make any judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Rolschau 1979  (Continued)

 
 

Methods This is a RCT conducted during August 1976 - September 1977.

Participants 23 pregnant women were selected.

Interventions Group A (11 patients): 1 x Tardyferon-Fol tablet per day (80 mg iron sulphate, 80 mg mucoproteose, 350
µg folic acid) during pregnancy.

Group B (12 patients): 1 x Tardyferon tablet per day (80 mg iron sulphate, 80 mg mucoproteose, no folic
acid content) during pregnancy.

Group A: 5 dropouts.

Group B: 3 dropouts.

Reasons for dropouts included irregular intake of the medication (3), change of residence (2), prema-
ture birth (2) and 1 unexplained failure to attend the final check-up.

Outcomes Haemoglobin level, red cell folate levels and serum folate levels (n = 23).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Randomised".

Comment: insufficient information to make any judgement.

Allocation concealment
(selection bias)

Unclear risk Quote: "The tablets used in treatment were identical in appearance".

Comment: insufficient information to make any judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Quote: "Yes".

Comment: insufficient information to make any judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information to make any judgement.

Roth 1980 
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Selective reporting (re-
porting bias)

Unclear risk Insufficient information to make any judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Roth 1980  (Continued)

 
 

Methods This is a RCT in which women were allocated using random number table.

Participants Pregnant women attending antenatal clinic of Siraj hospital Thailand (n = 329).

Interventions Group1: iron 60 mg (n = 109), Group 2: iron 180 mg (n = 117), Group 3: iron 180 mg + folic acid 5 mg (n =
103).

Outcomes Pre-delivery haemoglobin level, serum folate levels, red cell folate levels.

Notes For this review we compared group 2 with group 3.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "subjects were allocated supplementation by using random table and
divided into three groups".

Comment: probably done.

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Exclusion and attrition were reported in a single figure (18%) with their rea-
sons.

Selective reporting (re-
porting bias)

Low risk The study seems to be free from selective reporting.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Srisupandit 1983 

 
 

Methods This is a RCT on pregnant women attending the antenatal clinic and obstetric department of a hospital
located in the outskirts of Paris.

Participants Pregnant women (n = 200).

Interventions Group 1: 105 mg iron (n = 100), group 2: 105 mg iron + folic acid 350 µg (n = 100).

Tchernia 1982 
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Outcomes Birthweight, birth defects (n = 200).

Notes 3 studies conducted in the actual trial, we for this review only focused on above mentioned interven-
tion.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "women selected at random".

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information to permit judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Number excluded not reported nor its reason. Reasons for attrition (> 20%)
were not reported.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Tchernia 1982  (Continued)

 
 

Methods It was a controlled trial conducted in London.

Participants Pregnant women (n = 158).

Interventions Group 1: ferrous sulphate 50 mg (n = 76 women).

Group 2: ferrous sulphate 50 mg + folic acid 0.05 mg (n = 82 women).

Outcomes Pre-delivery haemoglobin level, pre-delivery serum folate level (ng/mL), serum folate level (ng/mL),
birthweight (n = 158).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were randomly allocated to one of the two treatments".

Allocation concealment
(selection bias)

Unclear risk Insufficient information about the allocation concealment.

Blinding (performance
bias and detection bias) 

Unclear risk Insufficient information about the blinding.

Trigg 1976 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information about the exclusion and attrition.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit any judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Trigg 1976  (Continued)

 
 

Methods Double-blind trial, patients were randomly allocated in 2 groups. Initially 31 patients were recruited in
the trial, but during the trial 1 participant from each group was excluded.

Participants Pregnant women of 20 weeks of gestation who were attending clinic affiliated to University of Basel,
Switzerland (n = 29).

Interventions Group 1: ferrous sulphate 80 mg (n = 15), group 2: ferrous sulphate 80 mg + folic acid 350 µg (n = 14).

Outcomes Pre-delivery haemoglobin levels (n = 29).

Notes Women who were already taking multi-vitamin containing folic acid prior to commencement of trial
were excluded.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were randomised and divided into 2 groups.

Allocation concealment
(selection bias)

Unclear risk Insufficient information to permit judgement.

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Double-blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Number excluded were not reported while their reasons were described. Attri-
tion (6%) was reported but reasons were not given.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Weil 1977 
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Methods For a period of 2 years (August 1964 to August 1966) every patient attending the antenatal clinic was
randomly allocated to one of 5 prophylactic treatment groups in this RCT which was conducted in Glas-
gow (Scotland).

Participants Pregnant women attending clinic for antenatal visit (n = 3599).

Interventions Group 1: iron (mg/day) = 0, folic acid (µg/day) = 0 (n = 706).

Group 2: iron (mg/day) = 105, folic acid (µg/day) = 0 (n = 736).

Group 3: iron (mg/day) = 105, folic acid (µg/day) = 100 (n = 716).

Group 4: iron (mg/day) = 105, folic acid (µg/day) = 300 (n = 715).

Group 5: iron (mg/day) = 105, folic acid (µg/day) = 450 (n = 726).

Outcomes Pre-delivery anaemia (n = 3599), megaloblastic anaemia (n = 3599).

Notes Patients with haemoglobin levels below 10 g/dL at their first attendance were excluded from the trial.
We compared group 3, 4 and 5 with group 2.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: " patients attending the antenatal clinic were randomly allocated one
of the five prophylactic groups".

Comment: probably not done.

Allocation concealment
(selection bias)

Unclear risk Insufficient information about allocation concealment.

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Insufficient information about blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Number of pregnant women excluded and attrition rate (n = 0) were not men-
tioned nor their reasons.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit any judgment.

Other bias Unclear risk No other bias identified but insufficient information available to fully assess
this 'Risk of bias' domain.

Willoughby 1967 

FIGLU: formiminoglutamic acid
IV: intravenous
PCV: packed cell volume
RCT: randomised controlled trial
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bjerre 1967 Folic acid was supplemented in combination with other micronutrients versus placebo.
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Study Reason for exclusion

Colman 1974 Study was to assess efficacy of folic acid supplementation in the form of food fortification.

Colman 1975 Study was to assess efficacy of folic acid supplementation in the form of food fortification.

Ellison 2004 Both the intervention and control group received folic acid supplementation, and groups were
compared on duration of folic acid therapy. One group was given supplementation till 16 weeks of
pregnancy and the other group received it till end of pregnancy.

Giles 1960 There was no randomisation and intervention participants were compared with historical controls.

Gregory 2001 Folate in pregnant women was compared with non-pregnant controls.

Hague 1998 Published abstract of a protocol, however, study was abandoned without completion.

Hamilton 1973 Nothing has been mentioned about randomisation nor the word is used. It seems this is not a ran-
domised controlled trial.

Hekmatdoost 2011 This study compares 1: 5 methyltetrahydrofolate with folic acid.

Hibbard 1969 Folic acid 1.5 mg was compared with folic acid 15 mg.

Khanna 1977 Included patients were already receiving iron and then therapeutic folic acid was added among
women who were found to have anaemia.

Klinger 2006 Effect on folic acid on placental apoptosis was assessed.

Kristoffersen 1979 Only a published abstract with insufficient information was available.

Ma 2008 Folic acid and iron was given along with retinol and riboflavin.

Manizheh 2009 High-dose of folate was compared with low-dose folate.

Melli 2008 Onlt published abstract with insufficient information was available.

Ouma 2006 Association of folic acid supplementation and sulfadoxine pyrimethamine was observed.

Polatti 1992 Both the intervention and control groups received folic acid supplementation. Assessed the effec-
tiveness of folic acid when given from 12 week of pregnancy compared with given from 20 weeks of
pregnancy.

Taylor 1979 Experimental group was given Iron and folate and were compared with no therapy group.

Taylor 1981 Experimental group was given Iron and folate and were compared with no therapy group.

Tchernia 1982a In this paper they have reviewed and re-analysed the results of 3 different trials.

Thomson 1982 Published abstract with insufficient information was only available.

Ulrich 1999 Half of the participants were selected and allotted to the group based on randomisation, while oth-
er half of the study population was selected from the hospitals who delivered during the study peri-
od. Effect of folic acid was observed on development of congential anomalies.

Wang 2012 This study compares folic acid, iron-folic acid or multi-micronutrients. Effect of folic acid alone can-
not be determined.
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Study Reason for exclusion

Zeng 2008 Both the intervention and control group were given folic acid and the intervention group also re-
ceived iron.

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title High dose folic acid supplementation throughout pregnancy for pre-eclampsia prevention (FACT)

Methods Double blind (participant, caregiver, investigator, outcomes assessor) randomised intervention tri-
al with parallel assignment at Ottawa Hospital Research Institute

Participants Pregnant women at high risk of developing pre-eclampsia

Interventions Folic acid 4 mg, folic acid 1.0 mg x 4 tablets will be taken daily by oral administration. The majority
of women in the study will routinely take 1.0 mg folic acid in a prenatal vitamin supplement, as rec-
ommended by their primary obstetrical provider; the study requirements do not require that par-
ticipants change their practice. Therefore the actual total daily dose may be up to 5.1 mg of folic
acid

Outcomes Pre-eclampsia, Preterm birth, Stillbirth, Abortion

Starting date April 2011

Contact information Contact: Mark Walker, MD; Contact: Shi Wu Wen, PhD

Notes Recruiting

Wen 2012 

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Folic acid versus no folic acid

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Preterm birth 3 2959 Risk Ratio (Fixed, 95% CI) 1.01 [0.73, 1.38]

1.1 As categorised by: birth be-
tween 36-38 weeks of gestation

1 53 Risk Ratio (Fixed, 95% CI) 0.75 [0.33, 1.71]

1.2 As categorised by: birth be-
fore 38 weeks of gestation

1 109 Risk Ratio (Fixed, 95% CI) 0.14 [0.01, 2.65]

1.3 As categorised by: birth be-
fore 37 weeks of gestation

1 2797 Risk Ratio (Fixed, 95% CI) 1.09 [0.77, 1.54]

2 Stillbirths/neonatal deaths 3 3110 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [0.96, 1.85]

3 Low birthweight 4 3113 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.66, 1.04]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Less than 2500 g 3 3089 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.63, 1.02]

3.2 Less than 2400 g 1 24 Risk Ratio (M-H, Fixed, 95% CI) 1.3 [0.79, 2.15]

4 Mean birthweight (g) 5 774 Mean Difference (IV, Random,
95% CI)

104.96 [-25.50,
235.41]

4.1 Folate + Iron 5 774 Mean Difference (IV, Random,
95% CI)

104.96 [-25.50,
235.41]

5 Mean birth weight (sensitivi-
ty analysis-after removing Trigg
1976)

4 625 Mean Difference (IV, Random,
95% CI)

135.76 [47.85,
223.68]

5.1 Folate + Iron 4 625 Mean Difference (IV, Random,
95% CI)

135.76 [47.85,
223.68]

6 Pre-delivery anaemia 8 4149 Risk Ratio (M-H, Random, 95%
CI)

0.62 [0.35, 1.10]

6.1 Anaemia: as categorized by
haemoglobin < 11 g/dL

1 35 Risk Ratio (M-H, Random, 95%
CI)

2.8 [0.39, 19.93]

6.2 Anaemia: as categorized by
haemoglobin < 10.5 g/dL

2 407 Risk Ratio (M-H, Random, 95%
CI)

0.70 [0.31, 1.61]

6.3 Anaemia: as categorized by
haemoglobin < 10 g/dL

2 2448 Risk Ratio (M-H, Random, 95%
CI)

0.35 [0.05, 2.42]

6.4 Anaemia: did not mention
their cut-oK

3 1259 Risk Ratio (M-H, Random, 95%
CI)

0.71 [0.25, 2.02]

7 Mean pre-delivery haemoglo-
bin level

12 1806 Mean Difference (IV, Random,
95% CI)

-0.03 [-0.25, 0.19]

7.1 Folate + Iron 12 1806 Mean Difference (IV, Random,
95% CI)

-0.03 [-0.25, 0.19]

8 Mean pre-delivery haemoglo-
bin level

12 1806 Mean Difference (IV, Random,
95% CI)

-0.03 [-0.25, 0.19]

8.1 Folic acid < 400 µg 7 582 Mean Difference (IV, Random,
95% CI)

0.06 [-0.09, 0.20]

8.2 Folic acid >400 µg 5 1224 Mean Difference (IV, Random,
95% CI)

-0.17 [-0.54, 0.21]

9 Mean pre-delivery serum folate 8 1250 Std. Mean Difference (IV, Ran-
dom, 95% CI)

2.03 [0.80, 3.27]

9.1 Folate + Iron 8 1250 Std. Mean Difference (IV, Ran-
dom, 95% CI)

2.03 [0.80, 3.27]

10 Mean pre-delivery serum fo-
late

8 1250 Std. Mean Difference (IV, Ran-
dom, 95% CI)

2.03 [0.80, 3.27]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10.1 Folic acid < 400 µg 4 253 Std. Mean Difference (IV, Ran-
dom, 95% CI)

3.70 [0.28, 7.11]

10.2 Folic acid > 400 µg 4 997 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.68 [-0.75, 2.10]

11 Low pre-delivery serum folate 2 696 Risk Ratio (M-H, Fixed, 95% CI) 0.38 [0.25, 0.59]

11.1 Pre-delivery serum folate:
as categorised by < 2.5 ng/mL

1 643 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.16, 0.63]

11.2 Pre-delivery serum folate:
did not report the cut-oK value

1 53 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.30, 0.78]

12 Mean red cell folate 4 427 Std. Mean Difference (IV, Ran-
dom, 95% CI)

1.59 [-0.07, 3.26]

12.1 Folate + Iron 4 427 Std. Mean Difference (IV, Ran-
dom, 95% CI)

1.59 [-0.07, 3.26]

13 Megaloblastic anaemia 4 3839 Risk Ratio (M-H, Fixed, 95% CI) 0.21 [0.11, 0.38]

 
 

Analysis 1.1.   Comparison 1 Folic acid versus no folic acid, Outcome 1 Preterm birth.

Study or subgroup Experi-
mental

Control log[Risk
Ratio]

Risk Ratio Weight Risk Ratio

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.1.1 As categorised by: birth between 36-38 weeks of gestation  

Fleming 1968 27 26 -0.3 (0.423) 14.63% 0.75[0.33,1.71]

Subtotal (95% CI)       14.63% 0.75[0.33,1.71]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.49)  

   

1.1.2 As categorised by: birth before 38 weeks of gestation  

Blot 1981 55 54 -2 (1.5) 1.16% 0.14[0.01,2.65]

Subtotal (95% CI)       1.16% 0.14[0.01,2.65]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.31(P=0.19)  

   

1.1.3 As categorised by: birth before 37 weeks of gestation  

Charles 2005 448 945 -0.1 (0.264) 37.61% 0.93[0.56,1.56]

Charles 2005 459 945 0.2 (0.237) 46.6% 1.24[0.78,1.97]

Subtotal (95% CI)       84.21% 1.09[0.77,1.54]

Heterogeneity: Tau2=0; Chi2=0.63, df=1(P=0.43); I2=0%  

Test for overall effect: Z=0.49(P=0.62)  

   

Total (95% CI)       100% 1.01[0.73,1.38]

Heterogeneity: Tau2=0; Chi2=3.06, df=3(P=0.38); I2=1.93%  

Test for overall effect: Z=0.05(P=0.96)  

Test for subgroup differences: Chi2=2.42, df=1 (P=0.3), I2=17.52%  

Favours experimental 1000.01 100.1 1 Favours control

Folic acid supplementation during pregnancy for maternal health and pregnancy outcomes (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

48



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Analysis 1.2.   Comparison 1 Folic acid versus no folic acid, Outcome 2 Stillbirths/neonatal deaths.

Study or subgroup Folic acid Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Charles 2005 15/912 25/1902 32.46% 1.25[0.66,2.36]

Giles 1971 7/31 4/26 8.71% 1.47[0.48,4.46]

Iyengar 1975 39/117 30/122 58.83% 1.36[0.91,2.03]

   

Total (95% CI) 1060 2050 100% 1.33[0.96,1.85]

Total events: 61 (Folic acid), 59 (Control)  

Heterogeneity: Tau2=0; Chi2=0.07, df=2(P=0.96); I2=0%  

Test for overall effect: Z=1.71(P=0.09)  

Favours Folic acid 1000.01 100.1 1 Favours Control

 
 

Analysis 1.3.   Comparison 1 Folic acid versus no folic acid, Outcome 3 Low birthweight.

Study or subgroup Folic acid Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.3.1 Less than 2500 g  

Charles 2005 47/907 115/1890 55.22% 0.85[0.61,1.18]

Fleming 1968 3/27 3/26 2.26% 0.96[0.21,4.35]

Iyengar 1975 35/117 51/122 36.97% 0.72[0.51,1.01]

Subtotal (95% CI) 1051 2038 94.45% 0.8[0.63,1.02]

Total events: 85 (Folic acid), 169 (Control)  

Heterogeneity: Tau2=0; Chi2=0.59, df=2(P=0.74); I2=0%  

Test for overall effect: Z=1.81(P=0.07)  

   

1.3.2 Less than 2400 g  

Giles 1971 13/15 6/9 5.55% 1.3[0.79,2.15]

Subtotal (95% CI) 15 9 5.55% 1.3[0.79,2.15]

Total events: 13 (Folic acid), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.02(P=0.31)  

   

Total (95% CI) 1066 2047 100% 0.83[0.66,1.04]

Total events: 98 (Folic acid), 175 (Control)  

Heterogeneity: Tau2=0; Chi2=3.83, df=3(P=0.28); I2=21.66%  

Test for overall effect: Z=1.63(P=0.1)  

Test for subgroup differences: Chi2=2.9, df=1 (P=0.09), I2=65.53%  

Favours Folic acid 1000.01 100.1 1 Favours Control

 
 

Analysis 1.4.   Comparison 1 Folic acid versus no folic acid, Outcome 4 Mean birthweight (g).

Study or subgroup Folic acid Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Folate + Iron  

Baumslag 1970 62 1546.6
(292.6)

52 1520.2
(281.6)

18.01% 26.4[-79.25,132.05]

Favours Control 500250-500 -250 0 Favours Folic acid
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Study or subgroup Folic acid Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Baumslag 1970 65 1368.4
(231)

63 1205.6
(402.6)

17.66% 162.8[48.62,276.98]

Iyengar 1975 117 2702 (508) 122 2587 (468) 17.24% 115[-8.97,238.97]

Rolschau 1979 20 3610 (374) 16 3203 (444) 10.8% 407[134.61,679.39]

Tchernia 1982 54 3460 (430) 54 3303 (375) 15.98% 157[4.82,309.18]

Trigg 1976 77 3366.3 (60) 72 3452.1
(71.5)

20.31% -85.8[-107.07,-64.53]

Subtotal *** 395   379   100% 104.96[-25.5,235.41]

Heterogeneity: Tau2=21694.29; Chi2=49.56, df=5(P<0.0001); I2=89.91%  

Test for overall effect: Z=1.58(P=0.11)  

   

Total *** 395   379   100% 104.96[-25.5,235.41]

Heterogeneity: Tau2=21694.29; Chi2=49.56, df=5(P<0.0001); I2=89.91%  

Test for overall effect: Z=1.58(P=0.11)  

Favours Control 500250-500 -250 0 Favours Folic acid

 
 

Analysis 1.5.   Comparison 1 Folic acid versus no folic acid, Outcome
5 Mean birth weight (sensitivity analysis-aOer removing Trigg 1976).

Study or subgroup Folic acid Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.5.1 Folate + Iron  

Baumslag 1970 62 1546.6
(292.6)

52 1520.2
(281.6)

25.97% 26.4[-79.25,132.05]

Baumslag 1970 65 1368.4
(231)

63 1205.6
(402.6)

24.43% 162.8[48.62,276.98]

Iyengar 1975 117 2702 (508) 122 2587 (468) 22.76% 115[-8.97,238.97]

Rolschau 1979 20 3610 (374) 16 3203 (444) 8.33% 407[134.61,679.39]

Tchernia 1982 54 3460 (430) 54 3303 (375) 18.51% 157[4.82,309.18]

Subtotal *** 318   307   100% 135.76[47.85,223.68]

Heterogeneity: Tau2=4841.1; Chi2=8.05, df=4(P=0.09); I2=50.33%  

Test for overall effect: Z=3.03(P=0)  

   

Total *** 318   307   100% 135.76[47.85,223.68]

Heterogeneity: Tau2=4841.1; Chi2=8.05, df=4(P=0.09); I2=50.33%  

Test for overall effect: Z=3.03(P=0)  

Favours Control 10050-100 -50 0 Favours Folic acid

 
 

Analysis 1.6.   Comparison 1 Folic acid versus no folic acid, Outcome 6 Pre-delivery anaemia.

Study or subgroup Folic acid Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.6.1 Anaemia: as categorized by haemoglobin < 11 g/dL  

Chisholm 1966 7/25 1/10 5.61% 2.8[0.39,19.93]

Subtotal (95% CI) 25 10 5.61% 2.8[0.39,19.93]

Total events: 7 (Folic acid), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.03(P=0.3)  

Favours Folic acid 1000.01 100.1 1 Favours Control
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Study or subgroup Folic acid Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

   

1.6.2 Anaemia: as categorized by haemoglobin < 10.5 g/dL  

Iyengar 1975 14/110 13/114 13.29% 1.12[0.55,2.27]

Menon 1962 17/95 33/88 14.75% 0.48[0.29,0.79]

Subtotal (95% CI) 205 202 28.04% 0.7[0.31,1.61]

Total events: 31 (Folic acid), 46 (Control)  

Heterogeneity: Tau2=0.26; Chi2=3.66, df=1(P=0.06); I2=72.69%  

Test for overall effect: Z=0.83(P=0.41)  

   

1.6.3 Anaemia: as categorized by haemoglobin < 10 g/dL  

Batu 1976 13/21 17/25 15.26% 0.91[0.59,1.4]

Willoughby 1967 25/2157 21/245 14.36% 0.14[0.08,0.24]

Subtotal (95% CI) 2178 270 29.62% 0.35[0.05,2.42]

Total events: 38 (Folic acid), 38 (Control)  

Heterogeneity: Tau2=1.86; Chi2=29.38, df=1(P<0.0001); I2=96.6%  

Test for overall effect: Z=1.06(P=0.29)  

   

1.6.4 Anaemia: did not mention their cut-o<  

Giles 1971 117/265 126/263 16.43% 0.92[0.77,1.11]

Harrison 1985 3/16 1/17 4.92% 3.19[0.37,27.58]

Rae 1970 23/235 146/463 15.38% 0.31[0.21,0.47]

Subtotal (95% CI) 516 743 36.73% 0.71[0.25,2.02]

Total events: 143 (Folic acid), 273 (Control)  

Heterogeneity: Tau2=0.64; Chi2=27.19, df=2(P<0.0001); I2=92.64%  

Test for overall effect: Z=0.64(P=0.52)  

   

Total (95% CI) 2924 1225 100% 0.62[0.35,1.1]

Total events: 219 (Folic acid), 358 (Control)  

Heterogeneity: Tau2=0.51; Chi2=67.46, df=7(P<0.0001); I2=89.62%  

Test for overall effect: Z=1.63(P=0.1)  

Test for subgroup differences: Chi2=2.35, df=1 (P=0.5), I2=0%  

Favours Folic acid 1000.01 100.1 1 Favours Control

 
 

Analysis 1.7.   Comparison 1 Folic acid versus no folic acid, Outcome 7 Mean pre-delivery haemoglobin level.

Study or subgroup Folic acid Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.7.1 Folate + Iron  

Balmelli 1974 21 12.4 (1.1) 21 12.5 (1.6) 4.23% -0.1[-0.93,0.73]

Blot 1981 54 14.1 (1) 55 14 (1.1) 7.89% 0.1[-0.29,0.49]

Castren 1968 54 12.4 (0.9) 55 12.7 (0.8) 8.63% -0.3[-0.62,0.02]

Edelstein 1968 49 12.5 (0.2) 123 13 (0.2) 10.43% -0.53[-0.6,-0.46]

Fletcher 1971 321 12.2 (1.5) 322 12 (1.1) 9.68% 0.2[-0,0.4]

Harrison 1985 40 11 (1.8) 40 11.2 (1.4) 5.07% -0.2[-0.91,0.51]

Lira 1989 75 12.2 (0.9) 78 12.1 (1.1) 8.65% 0.1[-0.22,0.42]

Roth 1980 6 12.8 (0.3) 9 13 (0.4) 8.29% -0.2[-0.55,0.15]

Srisupandit 1983 103 11.9 (1) 117 11.9 (1) 9.2% 0[-0.26,0.26]

Tchernia 1982 42 13.5 (1) 48 12.8 (1.1) 7.49% 0.7[0.27,1.13]

Trigg 1976 74 12.3 (0.1) 73 12.3 (0.1) 10.51% 0.07[0.03,0.11]

Favours Control 10.5-1 -0.5 0 Favours Folic acid
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Study or subgroup Folic acid Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Weil 1977 12 12 (0.2) 14 12.1 (0.2) 9.93% -0.1[-0.27,0.07]

Subtotal *** 851   955   100% -0.03[-0.25,0.19]

Heterogeneity: Tau2=0.12; Chi2=238.22, df=11(P<0.0001); I2=95.38%  

Test for overall effect: Z=0.23(P=0.82)  

   

Total *** 851   955   100% -0.03[-0.25,0.19]

Heterogeneity: Tau2=0.12; Chi2=238.22, df=11(P<0.0001); I2=95.38%  

Test for overall effect: Z=0.23(P=0.82)  

Favours Control 10.5-1 -0.5 0 Favours Folic acid

 
 

Analysis 1.8.   Comparison 1 Folic acid versus no folic acid, Outcome 8 Mean pre-delivery haemoglobin level.

Study or subgroup Folic acid Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.8.1 Folic acid < 400 µg  

Balmelli 1974 21 12.4 (1.1) 21 12.5 (1.6) 4.23% -0.1[-0.93,0.73]

Blot 1981 54 14.1 (1) 55 14 (1.1) 7.89% 0.1[-0.29,0.49]

Lira 1989 75 12.2 (0.9) 78 12.1 (1.1) 8.65% 0.1[-0.22,0.42]

Roth 1980 6 12.8 (0.3) 9 13 (0.4) 8.29% -0.2[-0.55,0.15]

Tchernia 1982 42 13.5 (1) 48 12.8 (1.1) 7.49% 0.7[0.27,1.13]

Trigg 1976 74 12.3 (0.1) 73 12.3 (0.1) 10.51% 0.07[0.03,0.11]

Weil 1977 12 12 (0.2) 14 12.1 (0.2) 9.93% -0.1[-0.27,0.07]

Subtotal *** 284   298   56.99% 0.06[-0.09,0.2]

Heterogeneity: Tau2=0.02; Chi2=14.31, df=6(P=0.03); I2=58.07%  

Test for overall effect: Z=0.75(P=0.45)  

   

1.8.2 Folic acid >400 µg  

Castren 1968 54 12.4 (0.9) 55 12.7 (0.8) 8.63% -0.3[-0.62,0.02]

Edelstein 1968 49 12.5 (0.2) 123 13 (0.2) 10.43% -0.53[-0.6,-0.46]

Fletcher 1971 321 12.2 (1.5) 322 12 (1.1) 9.68% 0.2[-0,0.4]

Harrison 1985 40 11 (1.8) 40 11.2 (1.4) 5.07% -0.2[-0.91,0.51]

Srisupandit 1983 103 11.9 (1) 117 11.9 (1) 9.2% 0[-0.26,0.26]

Subtotal *** 567   657   43.01% -0.17[-0.54,0.21]

Heterogeneity: Tau2=0.15; Chi2=56.05, df=4(P<0.0001); I2=92.86%  

Test for overall effect: Z=0.87(P=0.38)  

   

Total *** 851   955   100% -0.03[-0.25,0.19]

Heterogeneity: Tau2=0.12; Chi2=238.22, df=11(P<0.0001); I2=95.38%  

Test for overall effect: Z=0.23(P=0.82)  

Test for subgroup differences: Chi2=1.18, df=1 (P=0.28), I2=15.09%  

Favours experimental 10050-100 -50 0 Favours control

 
 

Analysis 1.9.   Comparison 1 Folic acid versus no folic acid, Outcome 9 Mean pre-delivery serum folate.

Study or subgroup Folic acid Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.9.1 Folate + Iron  

Favours Control 10050-100 -50 0 Favours Folic acid
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Study or subgroup Folic acid Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Balmelli 1974 21 14.2 (9.5) 21 6.3 (4.1) 12.9% 1.06[0.41,1.71]

Castren 1968 54 53.4 (5.9) 55 44.5 (3.9) 13.15% 1.77[1.33,2.22]

Fletcher 1971 321 12.4 (1) 322 12.5 (1.4) 13.36% -0.08[-0.24,0.07]

Harrison 1985 31 7.2 (4.8) 15 14.1 (6.4) 12.87% -1.26[-1.94,-0.59]

Roth 1980 6 8.2 (1.2) 9 2.5 (1.2) 9.57% 4.47[2.34,6.6]

Srisupandit 1983 107 18.6 (8.5) 92 4.2 (2.4) 13.24% 2.23[1.87,2.58]

Tchernia 1982 36 4.2 (2.2) 37 4.1 (2) 13.14% 0.05[-0.41,0.51]

Trigg 1976 59 0.9 (0) 64 0.6 (0) 11.77% 9.43[8.18,10.68]

Subtotal *** 635   615   100% 2.03[0.8,3.27]

Heterogeneity: Tau2=2.96; Chi2=418.45, df=7(P<0.0001); I2=98.33%  

Test for overall effect: Z=3.23(P=0)  

   

Total *** 635   615   100% 2.03[0.8,3.27]

Heterogeneity: Tau2=2.96; Chi2=418.45, df=7(P<0.0001); I2=98.33%  

Test for overall effect: Z=3.23(P=0)  

Favours Control 10050-100 -50 0 Favours Folic acid

 
 

Analysis 1.10.   Comparison 1 Folic acid versus no folic acid, Outcome 10 Mean pre-delivery serum folate.

Study or subgroup Folic acid Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.10.1 Folic acid < 400 µg  

Balmelli 1974 21 14.2 (9.5) 21 6.3 (4.1) 12.9% 1.06[0.41,1.71]

Roth 1980 6 8.2 (1.2) 9 2.5 (1.2) 9.57% 4.47[2.34,6.6]

Tchernia 1982 36 4.2 (2.2) 37 4.1 (2) 13.14% 0.05[-0.41,0.51]

Trigg 1976 59 0.9 (0) 64 0.6 (0) 11.77% 9.43[8.18,10.68]

Subtotal *** 122   131   47.38% 3.7[0.28,7.11]

Heterogeneity: Tau2=11.7; Chi2=200.29, df=3(P<0.0001); I2=98.5%  

Test for overall effect: Z=2.12(P=0.03)  

   

1.10.2 Folic acid > 400 µg  

Castren 1968 54 53.4 (5.9) 55 44.5 (3.9) 13.15% 1.77[1.33,2.22]

Fletcher 1971 321 12.4 (1) 322 12.5 (1.4) 13.36% -0.08[-0.24,0.07]

Harrison 1985 31 7.2 (4.8) 15 14.1 (6.4) 12.87% -1.26[-1.94,-0.59]

Srisupandit 1983 107 18.6 (8.5) 92 4.2 (2.4) 13.24% 2.23[1.87,2.58]

Subtotal *** 513   484   52.62% 0.68[-0.75,2.1]

Heterogeneity: Tau2=2.06; Chi2=197.96, df=3(P<0.0001); I2=98.48%  

Test for overall effect: Z=0.93(P=0.35)  

   

Total *** 635   615   100% 2.03[0.8,3.27]

Heterogeneity: Tau2=2.96; Chi2=418.45, df=7(P<0.0001); I2=98.33%  

Test for overall effect: Z=3.23(P=0)  

Test for subgroup differences: Chi2=2.56, df=1 (P=0.11), I2=61%  

Favours experimental 10050-100 -50 0 Favours control

 
 

Folic acid supplementation during pregnancy for maternal health and pregnancy outcomes (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

53



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 1.11.   Comparison 1 Folic acid versus no folic acid, Outcome 11 Low pre-delivery serum folate.

Study or subgroup Folic acid Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.11.1 Pre-delivery serum folate: as categorised by < 2.5 ng/mL  

Fletcher 1971 10/321 32/322 58.77% 0.31[0.16,0.63]

Subtotal (95% CI) 321 322 58.77% 0.31[0.16,0.63]

Total events: 10 (Folic acid), 32 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.28(P=0)  

   

1.11.2 Pre-delivery serum folate: did not report the cut-o< value  

Fleming 1968 11/27 22/26 41.23% 0.48[0.3,0.78]

Subtotal (95% CI) 27 26 41.23% 0.48[0.3,0.78]

Total events: 11 (Folic acid), 22 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.96(P=0)  

   

Total (95% CI) 348 348 100% 0.38[0.25,0.59]

Total events: 21 (Folic acid), 54 (Control)  

Heterogeneity: Tau2=0; Chi2=1.18, df=1(P=0.28); I2=15.55%  

Test for overall effect: Z=4.37(P<0.0001)  

Test for subgroup differences: Chi2=0.99, df=1 (P=0.32), I2=0%  

Favours Folic acid 1000.01 100.1 1 Favours Control

 
 

Analysis 1.12.   Comparison 1 Folic acid versus no folic acid, Outcome 12 Mean red cell folate.

Study or subgroup Folic acid Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.12.1 Folate + Iron  

Harrison 1985 15 339 (207) 30 230 (142) 24.86% 0.65[0.01,1.28]

Srisupandit 1983 105 730 (258) 113 478 (178) 25.6% 1.14[0.85,1.43]

Tchernia 1982 18 125 (49) 18 128 (66) 24.81% -0.05[-0.7,0.6]

Trigg 1976 65 2.5 (0) 63 2.4 (0) 24.74% 4.66[3.99,5.34]

Subtotal *** 203   224   100% 1.59[-0.07,3.26]

Heterogeneity: Tau2=2.79; Chi2=116.76, df=3(P<0.0001); I2=97.43%  

Test for overall effect: Z=1.88(P=0.06)  

   

Total *** 203   224   100% 1.59[-0.07,3.26]

Heterogeneity: Tau2=2.79; Chi2=116.76, df=3(P<0.0001); I2=97.43%  

Test for overall effect: Z=1.88(P=0.06)  

Favours Control 10050-100 -50 0 Favours Folic acid

 
 

Analysis 1.13.   Comparison 1 Folic acid versus no folic acid, Outcome 13 Megaloblastic anaemia.

Study or subgroup Folic acid Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Chanarin 1968 5/101 13/100 20.6% 0.38[0.14,1.03]

Fleming 1968 1/24 7/23 11.27% 0.14[0.02,1.03]

Favours Folic acid 1000.01 100.1 1 Favours Control
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Study or subgroup Folic acid Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Rae 1970 2/235 42/463 44.6% 0.09[0.02,0.38]

Willoughby 1967 9/2157 10/736 23.52% 0.31[0.13,0.75]

   

Total (95% CI) 2517 1322 100% 0.21[0.11,0.38]

Total events: 17 (Folic acid), 72 (Control)  

Heterogeneity: Tau2=0; Chi2=3.54, df=3(P=0.32); I2=15.24%  

Test for overall effect: Z=5.17(P<0.0001)  

Favours Folic acid 1000.01 100.1 1 Favours Control
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6

A D D I T I O N A L   T A B L E S

Study Preterm
delivery

Low
birth-
weight

Perinatal
mortali-
ty

Miscar-
riage

Pre-
eclamp-
sia

Respira-
tory dis-
ease in
child

Allergic
disease
in child

Pre-de-
livery
anaemia

Low pre-
delivery
serum
folate

Low pre-
delivery
red cell
folate

Mega-
loblastic
anaemia

Hyper-
homo-
cyste-
naemia

Balmelli 1974 - - - - - - - - < 4 µg/L < 150
µg/L

- -

Batu 1976 - - - - - - - < 10 g/
dL

- -   -

Baumslag 1970 - - - - - - - - - - - -

Blot 1981 < 38
weeks

- - - - - - - - - - -

Castren 1968 - - - - - - - - - - - -

Chanarin 1965 - - - - - - - - - - - -

Chanarin 1968 - - - - - - - - - - - -

Charles 2005 - < 2500 g - - - - - - - - - -

Chisholm 1966 - - - - - - - < 11 g/
dL

< 2.1
mµg/mL

- - -

Dawson 1962 - - - - - - - - - - - -

Decsi 2005 - - - - - - - - - - - -

Edelstein 1968 - - - - - - - - - - - -

Fleming 1968 - - - - - - - - - - - -

Fleming 1968 36-38
weeks

< 2500 g - - - - - - - - - -

Fletcher 1971 - - - - - - - < 11
g/100
mL

< 2.5 ng/
mL

- - -

Table 1.   Outcomes definition 
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5
7

Giles 1971 - < 2400 g   - - - - < 10
g/100
mL

- - - -

Harrison 1985 - - - - - - - - - - - -

Iyengar 1975 - < 2500 g - - - - - < 10.5 g/
dL

- - - -

Lira 1989 - - - - - - - - - - - -

Menon 1962; - - - - - - - < 10.5 g
%

-   - -

Metz 1965 - - - - - - - - - - - -

Pack 1980 - - - - - - - - - - - -

Rae 1970; - - - - - - - - - - - -

Rolschau 1979; - - - - - - - - - - - -

Roth 1980; - - - - - - - - < 4 µ/L < 150 µ/L -  

Srisupandit 1983; - - - - - - -   - - - -

Tchernia 1982; - - - - - - - - - - - -

Trigg 1976; - - - - - - - - - - - -

Weil 1977; - - - - - - - - - - - -

Willoughby 1967 - - - - - - - < 10 g/
dL

- - < 10
g/100
mL

-

Table 1.   Outcomes definition  (Continued)
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20 September 2008 Amended Converted to new review format.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Outcome measures have been separated into 'Primary' and 'Secondary' outcomes.

We have added two additional outcomes: respiratory disease in the child; allergic disease in the child.

N O T E S

This review has been developed to update the previously published review, 'Folate supplementation in pregnancy' , which was withdrawn
from publication in Issue 3, 2006, of The Cochrane Library because it was out of date. See Other published versions of this review.
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Medical Subject Headings (MeSH)
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