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knowledge and peri-conceptional consumption urges
an urgent education program and/or food fortification

PRAPAPORN VILAIPHAN1, KANYA SUPHAPEETIPORN1,

VORAPONG PHUPONG2, & VORASUK SHOTELERSUK1

1Department of Pediatrics, and 2Department of Obstetrics and Gynecology, Faculty of Medicine,

Chulalongkorn University, Bangkok 10330, Thailand

Abstract
It has been widely accepted that peri-conceptional consumption of folic acid (FA) can prevent
many congenital anomalies, including more than one-half of all neural tube defects. In several
developed countries, educational campaigns and/or food fortification with FA have been
launched, resulting in lower incidences of some anomalies. In Thailand, congenital anomalies
preventable by FA are still an important public health problem. However, there have been no
recommendations on the use of FA supplementations from the health authorities. In order to
achieve a goal of reducing the diseases’ incidences, our initial effort is to assess knowledge and
use of peri-conceptional FA. We conducted a questionnaire survey of 500 pregnant women and
500 child-bearing-age female medical personnel in the King Chulalongkorn Memorial Hospital
from June 2003 through December 2003. Of the 383 pregnant women who completed the
survey, 23.5% (90/383) knew that FA helped to prevent birth defects, 3.4% (13/383) knew that
FA should be taken before pregnancy, and only 0.3% (1/383) reported taking FA before
pregnancy. Among the 422 female medical personnel who completed the survey, 84.4% (356/
422) knew that FA could prevent birth defects, whereas 40.0% (169/422) knew that FA should
be taken prior to pregnancy. This study provided strong evidence that educational campaigns
and/or food fortification are urgently needed.

Keywords: Folic acid, knowledge, use, pregnant women, medical personnel

Introduction

Developing countries face many public health problems. Nutritional deficiencies and

infectious diseases have long been given higher priorities, resulting in an improvement

of the situation. On the contrary, very little attention has been paid to genetic and

congenital disorders, making them an increasing proportion of the burden (Marques-

de-Faria et al. 2004). The basic prevalence of genetic disorders in developing

countries is not less than that in developed ones. Moreover, their effect on public

health is even greater in populations of developing countries, in which the age

distribution is skewed towards younger individuals (Alwan and Modell 2003).
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The recent advance in genetics undoubtedly offers unprecedented opportunities to

all countries for understanding mechanisms and prevention of diseases. One of the

most tangible benefits is the peri-conceptional use of folic acid (FA) to prevent many

congenital anomalies (Botto et al. 2004). Since 1992, when the (Public Health

Service. US. 1992) declared that all women planning to become pregnant should take

at least 400 mg FA before pregnancy and for 12 weeks after conception, educational

programs and other efforts have been launched to improve knowledge, attitude and

use of the vitamin in many high-resource countries. These resulted in as high as 99.3%

of pregnant women in an antenatal clinic of a developed country in 1998 having heard

of FA, and nearly one-half having taken FA in the peri-conceptional period (Sen et al.

2001).

Thailand, however, still has no policy on this topic. Hence there are no

recommendations on use of FA supplements from health authorities. This study,

carried out at the King Chulalongkorn Memorial Hospital, Bangkok, Thailand,

was designed to assess the knowledge of pregnant women and female medical

personnel and the practice of the former group with regard to peri-conceptional

FA intake.

Materials and methods

The study was conducted at King Chulalongkorn Memorial Hospital in Bangkok, the

capital of Thailand, from June 2003 to December 2003. King Chulalongkorn

Memorial Hospital is one of the largest and oldest tertiary care centers in Thailand

with 1,440 beds and more than 1.1 million visits in the outpatient department and

10,000 births annually. Pregnant women seen at the antenatal clinic and child-

bearing-age female medical personnel were asked to complete a survey about their

knowledge and use of FA. A sample size of 500 in each group was estimated based on

our pilot study showing the prevalence of people having correct knowledge of FA

being able to prevent congenital anomalies of 40%. We divided medical personnel into

five groups including medical doctors, medical students, nurses, nurse students and

nurse assistants. We used quota sampling to include a similar number of personnel in

each group.

The survey was a multiple-choice questionnaire and was divided into two parts. The

first part included questions regarding age, education level, occupation, income,

parity, and past history of birth defects. The second part included questions about the

benefit of taking vitamins on prevention of birth defects, identification of vitamins

associated with prevention of birth defects, and timing of taking vitamin supplemen-

tation. For the group of expectant mothers, we also asked whether they took vitamins

prior to their current pregnancies.

The study was approved by the institutional review board of the Faculty of

Medicine of Chulalongkorn University, and the written informed consent was

obtained from each person included in the study. The survey was anonymous and

confidential.

Data from incomplete questionnaires were excluded. Analysis was performed using

SPSS 11.5. (SPSS Inc., Chicago, Illinois, USA) Univariate analysis was carried out

using the chi-square test to demonstrate the association of the demographic variables

with the knowledge of FA.

298 P. Vilaiphan et al.
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Results

Characteristics of pregnant women

In total, 383 pregnant women completed the questionnaire. Their characteristics are

presented in Table I. Of the women, 70.5% were aged between 18 and 30 years,

74.2% graduated high school, and 52% had an average income of 6,000�50,000 baht

per month (36 baht�US£1). Of the women, 57.4% and 42.6% were nulliparous and

multiparous, respectively. One pregnant woman gave a history of a previous child with

a neural tube defect (anencephaly).

Knowledge and use of FA in pregnant women

It was identified that 23.5% (90/383) of pregnant women knew that FA could prevent

birth defects. Women were significantly more likely to know the fact if they were more

educated (PB0.001) and had more income (PB0.001). Age and parity were not

associated with the knowledge (Table II).

Of 383 pregnant women, 13 (3.4%) knew that FA should be taken before

pregnancy, but only one pregnant woman (0.3%) reported taking FA before

pregnancy. She also reported that, besides FA, vitamin C, vitamin A and calcium

could prevent birth defects.

Table I. Characteristics of 383 pregnant women and 422 medical personnel who completed the survey.

Characteristic Pregnant women (%) Medical personnel (%)

Age

B18 years 29 (7.6) 0 (0)

18�30 years 270 (70.5) 317 (75.1)

31�45 years 84 (21.9) 78 (18.5)

�45 years 0 (0) 27 (6.4)

Education

High school 284 (74.2) 67 (15.9)

College/university 99 (25.8) 260 (61.6)

Postgraduate school 0 (0) 95 (22.5)

Occupation

Physician NA 89 (21.1)

Medical student NA 71 (16.8)

Nurse NA 105 (24.9)

Nurse student NA 87 (20.6)

Nurse assistant NA 70 (16.6)

Income per month

No income 0 (0) 145 (34.4)

B6,000 baht 174 (45.4) 35 (8.3)

6,000�50,000 baht 199 (52) 242 (57.3)

�50,000 baht 10 (2.6) 0 (0)

First pregnancy

Yes 220 (57.4) NA

No 163 (42.6) NA

Total 383 422

NA, not applicable/not available.

Peri-conceptional consumption of folic acid 299
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Of note, the pregnant woman who had a previous child with a neural tube defect did

not know that FA could prevent some congenital anomalies and did not take FA

before her current pregnancy.

Characteristics of medical personnel

In total, 422 female medical personnel completed the questionnaire. Their character-

istics are presented in Table I: 75.1%were aged between 18 and 30 years. The five

groups of medical personnel were approximately equally distributed. Nearly all the

medical and nurse students had no income. Of 422 female medical personnel, 106

(25.1%) were married, 48 (11.4%) had one child, and 43 (10.2%) had more than one

child.

Knowledge about FA of medical personnel

It was identified that 84.4% (356/422) of female medical personnel knew that FA

could prevent birth defects. They were significantly more likely to know the fact if they

Table II. Knowledge on the use of FA for prevention of some congenital anomalies according to the

characteristics of respondents.

Pregnant women Medical personnel

Characteristic

Knowledge on

vitamin use for

prevention (%)

P value for

univariate

analysis

Knowledge on

vitamin use for

prevention (%)

P value for

univariate

analysis

Age

B18 years 3 (10.3) 0.064** NA

18�30 years 61 (22.6) 281 (88.6) B0.001**

31�45 years 26 (31.0) 59 (75.6)

�45 years NA 16 (59.3)

Education

High school 42 (14.8) B0.001** 43 (64.2) B0.001**

College/university 48 (48.5) 233 (89.6)

Postgraduate school NA 80 (84.2)

Occupation

Physician NA 76 (85.4) B0.001**

Medical student NA 71 (100.0)

Nurse NA 83 (79.0)

Nurse student NA 80 (92.0)

Nurse assistant NA 46 (65.7)

Income per month

No income NA 138 (95.2) B0.001**

B6,000 baht 20 (11.5) B0.001** 23 (65.7)

6,000�50,000 baht 64 (32.2) 195 (80.6)

�50,000 baht 6 (60.0) NA

First pregnancy

Yes 49 (22.3) 0.511* NA

No 41 (25.2) NA

Total 90 (23.5) 356 (84.4)

*Chi-square test, **chi-square test for trend. NA, not applicable/not available.

300 P. Vilaiphan et al.
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were younger (PB0.001), had a college degree (PB0.001), and were students, either

medical or nurse (PB0.001) (Table II). All of the ‘no income’ groups were students.

Of 422 female medical personnel, 169 (40.0%) knew that FA should be taken

before pregnancy.

Discussion

Peri-conceptional FA supplementation is effective in preventing neural tube defects

(Berry et al. 1999) and may have a preventive effect against other congenital defects

(Hernandez-Diaz et al. 2000; Botto et al. 2004), including Down syndrome (Czeizel

and Puho 2005), non-syndromic cleft lip with or without cleft palate (Czeizel et al.

1999; Shotelersuk et al. 2003; van Rooij et al. 2004), cardiovascular anomalies, limb

deficiencies, urinary tract defects, omphalocele, and imperforate anus. The US Public

Health Service 1992 recommended that all women of child-bearing age who were

capable of becoming pregnant should consume 0.4 mg FA per day for the purpose of

reducing their risk of having a pregnancy affected with spina bifida or other neural

tube defects (Public Health Service. US. 1992). Public health organizations of many

developed countries have followed the recommendation (Van Allen et al. 1993;

Rasmussen et al. 1998). Education programs and other strategies have increased

knowledge and use of folate among child-bearing-aged women in these countries (Sen

et al. 2001; Amitai et al. 2004; Daltveit et al. 2004). Lack of policy in this topic in

Thailand urged us to carry out this survey to assess knowledge and practice in Thai

women of child-bearing age.

We found, from this study, that only 23.5% of Thai pregnant women knew that FA

could prevent birth defects. Most of them were from privileged groups with higher

education and income. Parity was not associated with the knowledge. In addition, the

woman with a previous child with a neural tube defect did not know or use folate in

her current pregnancy. These findings suggested that most pregnant women did not

receive counseling of peri-conceptional FA use. When we looked at data regarding the

percentage of pregnant women who knew that, in order to prevent neural tube defects,

FA is needed to be consumed prior to pregnancy, we found that only 3.4% knew and

0.3% (one out of 383) reported to take it preconceptionally. However, this expectant

mother did not have the accurate knowledge as she reported that vitamin C, vitamin A

and calcium also helped prevent some congenital anomalies. These percentages of FA

knowledge and use are among the lowest in reported studies around the world (Perlow

2001; Abdulrazzaq et al. 2003; Unusan 2004; Bener et al. 2006).

Eighty-four percent of medical personnel knew that FA could prevent some

congenital defects. This knowledge was associated with being a student, either

medical or nurse. However, of the 356 medical personnel who knew that FA could

help prevent some congenital anomalies, only 169 knew the correct timing. The

knowledge has been present in medical journals, medical textbooks, and included in

curriculum of students in medical fields. However, it is relatively new to Thai people

and has not been present in public. This may explain the findings that the knowledge

is more widespread among students than medical professionals, and among medical

personnel than pregnant women.

King Chulalongkorn Memorial Hospital is located in the heart of Bangkok and is a

training institution for medical students of the Faculty of Medicine of Chulalongkorn

University, which is the only university in Thailand that has been listed as one of the

Peri-conceptional consumption of folic acid 301
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World’s top 100 biomedicine universities (http://www.thes.co.uk/statistics/internatio

nal_comparisons/). We therefore believe that the percentages of pregnant women

attending our antenatal clinic and our medical personnel who had the correct

knowledge of FA should not be lower than those of the whole population. The finding

that percentages of FA knowledge and use in this study population were among the

lowest provided sufficient evidence for the health authorities to initiate a strategy

promoting peri-conceptional FA use.

Educational campaigns to promote daily FA consumption are important in women

of child-bearing age. Previous studies showed that such an education program or a

national campaign could significantly increase awareness, correct knowledge, and use

(Amitai et al. 2004). However, these campaigns could not be applied to unplanned

pregnancies. We did not study the percentage of unplanned pregnancies in our

expectant mothers, but estimated that one-half of them might be unplanned, similar

to most of the previous studies (Morin et al. 2001; Oleary et al. 2001). Moreover,

many previous reports showed that there was still low compliance with recommenda-

tions on FA use in relation to pregnancy. Therefore, food fortification with FA was

recommended as a more effective strategy (Morin et al. 2001; Knudsen et al. 2004;

Busby et al. 2005). This strategy would undoubtedly be able to help not only

vulnerable groups, such as the less educated and the young, but also women with

unplanned pregnancies. We have provided evidence that a comprehensive strategy

should be initiated to reduce the incidence of these preventable congenital anomalies

without delay.
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