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Proper nutrition during pregnancy may be important for maternal health and fetal growth and development. In Finland, targeted recommendations

are given to guide pregnant women in their food choice and dietary supplement use so that they may obtain adequate nutritional status and meet the

increased need for nutrients. The aims of the present study were to examine food choices, nutrient intake and dietary supplement use of pregnant

Finnish women in association with demographic variables. One thousand and seventy-five families were invited to a birth cohort study during

1998–9. Mothers of 797 newborns completed a validated 181-item food-frequency questionnaire from which the food and nutrient intakes

were calculated. The information about supplement use was collected concerning the whole pregnancy. The results of the present study suggest

that healthy food choices are rather common among pregnant Finnish women and the choices are positively correlated with age and education.

Nutrient supplements were used by 85 % of the women. Supplements were favoured by the older and well-educated women and by those who

had normal weight before pregnancy. Of the women in the present study, 31 % received vitamin A-containing supplements, although it is not rec-

ommended during pregnancy. Taking food and supplementation into account, the intake of vitamin D did not meet the dietary recommendation and

folic acid intake was below recommendation in 44 % of the women. Therefore there seemed to be unnecessary nutrient supplementation and at the

same time lack of relevant supplementation among these pregnant women.

Pregnancy: Food choice: Nutrient intake: Dietary supplement use

Nutrition during pregnancy plays an important role in the
wellbeing of the mother and the fetus, and may further influ-
ence the health of the babies at a later age (Godfrey & Barker,
1995; Andersson, 2001). Nutrient status, for example, the
status of vitamin D, n-3 and n-6 fatty acids, of the fetus and
newborn child is shown to be dependent on maternal intake
during pregnancy (Connor et al. 1996; Zeghoud et al. 1997).
The increased nutrient requirements during pregnancy can
be met through a healthy and balanced diet with modest
adjustments. In Finland the maternal diet during pregnancy
is recommended to include fresh vegetables, fruit, berries,
wholegrain products, vegetable margarine or oil, fish (two to
three times per week), and fat-free milk products (Hasunen
et al. 1997). Additionally all pregnant women in Finland are
recommended to use 10mg vitamin D supplement from
October to March (Advisory Committee of Government,
1998). The requirement of Fe and folate increases during preg-
nancy as well. The Fe status of all pregnant women is clarified
by well-women clinics. If the Hb value is lower than 110 g/l

during the first trimester of pregnancy, 50 mg supplemented
Fe is recommended. During later stage of pregnancy the cut-
off level of Hb is 100 g/l. Folate supplementation (400mg)
is recommended in women with a diet excluding fresh veg-
etables, fruit, berries and wholegrain products, for chronic
users of certain drugs, for subjects with coeliac disease, and
if the fetus is at high risk of a neural tube defect. In these
cases folate supplementation is recommended from the end
of contraception until the twelfth week of pregnancy. If the
diet is low in milk and milk products, 500–1000 mg Ca as a
supplement is recommended in Finland. If the diet of the preg-
nant woman is overall poor or insufficient, multivitamin sup-
plementation excluding vitamin A is recommended. Vitamin
A-containing supplements, liver and liver products are not rec-
ommended because high vitamin A intake may increase the
risk of malformation and miscarriage (Hasunen et al. 1997).
In Finland, women attend well-women clinic about thirteen
times during pregnancy. The first visit is after conception, at
the eighth to twelfth week of pregnancy.
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Only a few studies have examined food choices during
pregnancy. A recent Finnish study suggests that maternal
age and education are associated with the composition of
the diet (Erkkola et al. 1998). Older women had higher intakes
of dietary fibre and more educated women consumed more
vegetables and fruits during pregnancy (Erkkola et al. 1998).
During pregnancy, a larger proportion of women (70–87 %)
use supplements (Erkkola et al. 1998; Ervin et al. 1999)
than during other phases of life (36–39 %) (Kaartinen et al.
1997; Helakorpi et al. 1999). The most typical female
supplement user seems to be a well-educated woman whose
diet is close to the nutritional recommendations (Kaartinen
et al. 1997; Ervin et al. 1999; Kirk et al. 1999). Also age
has been suggested to be associated with higher supplement
use (Timbo et al. 1994). However, age and education did
not differentiate supplement users and non-users during
pregnancy in an earlier Finnish study (Erkkola et al. 1998).
The most used supplement during pregnancy is Fe (Timbo
et al. 1994; Erkkola et al. 1998; Rogers & Emmett, 1998;
Ervin et al. 1999) followed by folic acid and vitamin D
(Rogers & Emmett, 1998; Mathews et al. 2000). In several
studies the total intake of vitamin A (Ortega et al. 1994;
Voyles et al. 2000), folic acid (Ortega et al. 1994; Berg
et al. 2001), Zn and vitamin B12 (Berg et al. 2001) have
exceeded the dietary recommendations due to the use of sup-
plements. Upper safe limits are given for the daily consump-
tion of nutrients in order to protect from the harmful
symptoms of an extended intake. In Finland the upper safe
limit of total vitamin A consumption is 3000mg/d (Advisory
Committee of Government, 2005). An average intake of vita-
min A in non-pregnant Finnish women was 926mg/d in 2002
(Männistö et al. 2003).

In the present study we examined food choice, nutrient
intake and the use of nutrient supplements in pregnant Finnish
women. We also wanted to determine whether maternal age,
education level or BMI influence food consumption, nutrient
intake or supplement use during pregnancy. Additionally we
wanted to see if nutrient supplementation is in accordance
with the recommendations.

Subjects and methods

Subjects recruited for the present study are participating in the
ongoing type 1 Diabetes Prediction and Prevention (DIPP)
study, a large population-based birth cohort study in Finland
that started in 1996. The present study has been established to
predict the development of type 1 diabetes and to search for
means to prevent or delay progression to clinical type 1 diabetes.
Families with an infant who carry increased genetic risk (HLA
DQB1*02/*0302 or HLA DQB1*0302/ £ ; £ – *0301 or
*0602) represent about 15 % of the total population and are
invited to take part in the DIPP study. Ethical approval for the
present study has been obtained from the Ethical Committees
of the Universities of Oulu and Tampere (Finland). The nutrition
part of the Diabetes Prediction and Prevention study aims at
investigating maternal nutrition during pregnancy and lactation
as well as the child’s nutrition in relation to the natural pro-
gression from increased genetic susceptibility to the develop-
ment of b-cell autoimmunity and eventually to clinical type 1
diabetes. A 1-year birth cohort in 1998–9, 1075 families with
an infant with increased genetic risk of type 1 diabetes and

born in one of the two Finnish University Hospitals (Tampere
and Oulu) were invited to take part in the present study.
Altogether 271 pregnant women refused to participate in the
study and seven women had filled out the food-frequency ques-
tionnaire (FFQ) deficiently and were therefore excluded. Com-
plete nutrition information was received from 797 mothers
(74 % of those invited), who comprised the final study
population.

The diet during pregnancy was assessed using a validated
FFQ (Erkkola et al. 2001), comprising a list of 181 food
items. The FFQ assessed the use of foods and food groups
by frequency of consumption during 1 month. The FFQ
focused on past diet, i.e. on the diet during the eighth month
of pregnancy, before the working mothers were supposed to
be on maternity leave. Mothers received the questionnaire
after delivery and it was returned and checked by a study
nurse at the infant’s 3-month visit to the study centre. The
information about supplement use was collected concerning
the whole pregnancy. The mothers received written instruc-
tions to record the dietary supplements with brand names,
manufacturers of the supplements, amounts of supplements
per d, week or month and the month of pregnancy during
which the supplements were used. All kinds of dietary sup-
plements which were used as a source of vitamins and min-
erals, including multivitamins and herbal products, were
taken into account. Information on maternal age, education,
and weight and height at the first visit in the maternity
clinic was also collected. The food consumption data were
entered into a dietary database by a software program of the
National Public Health Institute and an in-house program
was used to calculate daily nutrient intakes. Intakes of
energy, protein, total fat, saturated fatty acids, MUFA,
PUFA, n-3 fatty acids, n-6 fatty acids, essential fatty acids
(linoleic and a-linoleic acid), carbohydrates, dietary fibre,
vitamins A, D, E and C, folic acid, Ca, Fe and Zn were
assessed. Information on dietary supplements was obtained
from the Finnish pharmacopoeia. Information on dietary sup-
plements other than drugs was obtained from the National
Food Administration and from the manufacturers. From the
supplements, the intakes of vitamin A, D, E and C, folic
acid, Ca, Fe and Zn were calculated.

Statistical analysis

Statistical analysis was carried out with the SPSS for Win-
dows 12.0 program (SPSS Inc., Chicago, IL, USA). The x2

test was used to evaluate the relationships between age, edu-
cation, BMI, smoking status and earlier pregnancies, and sup-
plement use or food consumption habits. ANOVA was used to
evaluate the relationships between energy and nutrient intake
and the maternal education level. Differences were considered
significant at a two-sided P,0·05.

Results

Characteristics of subjects

The mean age of the pregnant women was 29·6 (SD 5·1) years.
Nutrient supplement use was more common among older, more
educated, leaner and non-smoking women (Table 1). The
number of earlier pregnancies did not affect supplement use.
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Dietary habits

The proportion of women consuming daily or weekly selected
food items and food groups is shown by age, education and
dietary supplement use in Table 2. About 30 % of the
women above 30 years or with a high-school degree consumed
the daily recommended portions of vegetables, fruits and ber-
ries. The respective proportions were 16 % both among the
youngest and among the women with lower education. Con-
sumption of fish and poultry was also more common among
older and more educated women. Daily consumption of
fruits and berries and weekly consumption of fish were more
common among those women who used dietary supplements
during pregnancy. Daily consumption of low-fat milk products
was more common among women with a high-school degree
and among non-supplement users (Table 2).

Nutrient intakes

Most of the women (85 %) complemented their diet with some
nutrient supplements during pregnancy. The most common
nutrient received from the supplements was Fe (78 %), fol-
lowed by vitamin D (40 %) and folic acid (39 %) (Table 3).
Of the women, 31 % received vitamin A supplementation,
but only two women took vitamin A from a single-nutrient
supplement. Fe and Ca were most commonly used as a
single-nutrient supplement (Table 3). Intake of vitamins and
minerals from food and supplements is seen in Table 4. The
upper limit of safe intake was exceeded only with supplemen-
tal Fe. The upper safety limit of Fe intake (60 mg) was
exceeded in 286 women; sixteen of the women took sup-
plemental Fe over 250 mg. Of all the women, 85 % had total

vitamin D intake below recommendation. The total folic
acid intake was below recommendation in 44 % of the
women (Table 4). On average, protein provided 16 %, carbo-
hydrate 47 % and fat 36 % of the total energy intake in the
diet of the pregnant women studied. Saturated fatty acids pro-
vided 15 %, MUFA 11 % and PUFA 4 % of the total energy
intake. The mean intake of dietary fibre was 27·4 g. Women
under 25 years received less energy (P¼0·032), and their
energy-adjusted intakes of protein (P¼0·004) and dietary
fibre (P,0·001) were smaller and the intake of sugar higher
(P¼0·019) than the intakes of older women. Higher basic edu-
cation was associated with a higher energy-adjusted intake of
carbohydrates, dietary fibre, and n-6 fatty acids and lower
intakes of total fat and saturated fatty acids (Table 5).

On average women received adequate amounts of the exam-
ined vitamins and minerals from food with an exception of
vitamin D. Even the total intake of vitamin D (intake from
food and supplements) in the supplement users did not meet
the dietary recommendation (Fig. 1). Women who were
younger than 25 years had lower intakes of vitamin D, vitamin
E, folate, Fe, Mg (for all nutrients P,0·001) and Zn
(P¼0·004) than older women. Higher basic education was
associated with higher intakes of vitamin D, vitamin E (both
P,0·001) and Fe (P¼0·041) from food.

Discussion

Nutrient supplements are supposed to be consumed by preg-
nant women to support their diet. However, the present
study revealed that the use of nutrient supplements did not
always improve the nutrient intake. Some nutrients were
received cumulatively and in large amounts from different

Table 1. Characteristics of the study population

All women
(n 804)

Supplement users
(n 681)

Non-supplement
users (n 123)

n % n % n % P *

Age (years) 0·034
,25 141 17 112 16 29 24
25–29 278 35 231 34 47 38
$ 30 368 46 324 48 44 36
Missing data 17 2 14 2 3 2

Basic education 0·018
Less than high school 350 44 285 42 65 53
High-school degree 426 53 373 55 53 43
Missing data 28 3 23 3 5 4

BMI (kg/m2)† 0·003
, 25 502 63 445 65 57 46
25–29 196 24 163 24 33 27
$ 30 67 8 50 7 17 14
Missing data 39 5 23 4 16 13

Smoking during pregnancy ,0·01
No 682 85 599 88 83 67
Yes 77 9 53 8 24 20
Missing data 45 6 29 4 16 13

Earlier pregnancies 0·250
0 324 40 278 41 46 38
1 258 32 211 31 47 38
2 or more 192 24 167 25 25 20
Missing data 30 4 25 3 5 4

* x2 Test.
† Initial antenatal BMI measured at maternal healthcare centres at 6–8 weeks of pregnancy.
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supplements and at the same time some relevant supplemen-
tation was missing.

In the present study 85 % of the women used at least one
dietary supplement. This proportion parallels the results
from the earlier studies in Finnish pregnant women where
67 % (Kara, 1978) and 70 % (Erkkola et al. 1998) of the preg-
nant women reported use of at least one dietary supplement.
Prevalence is higher than 36 % that has been found in non-
pregnant Finnish women (Kaartinen et al. 1997). Of the
women, 35 % had used single-Fe supplementation whereas
Fe with some other supplement was used by 49 % of the
women. Vitamin D and folic acid were the next common sup-
plements used. Fe has been the most common nutrient gained
from supplements also in the previous studies (Erkkola et al.
1998; Rogers & Emmett, 1998; Mathews et al. 2000) followed
by folic acid and vitamin D (Rogers & Emmett, 1998;
Mathews et al. 2000). The use of nutrient supplements was
associated with age, education and BMI. Supplements were
used mostly by the oldest age group, by the most educated
women and by those women who had normal weight before
pregnancy. Also in Britain, an association between maternal
age and supplement use during pregnancy has been observed
(Mathews et al. 2000), as in the present study.

Although vitamin D supplementation is recommended to all
pregnant women during wintertime, only 40 % of the women stu-
died had used vitamin D supplements during pregnancy and only
15 % of all women had an intake of at least 10 mg/d, as rec-
ommended. This is surprising because the data covered the
whole year, also the wintertime. One reason for the low compli-
ance with vitamin D supplementation might be inadequate coun-
selling. In an earlier study related to dietary and health counselling
in well-women clinics in Finland, only 60 % of the nurses had
given advice to use vitamin D supplements (Piirainen et al.
2004). The use of vitamin A-containing supplements was surpris-
ingly common in the present study. Vitamin A was received
mostly in multivitamin supplements; only two mothers used it
as a single-nutrient supplement. Of all women, 31 % received
vitamin A from supplements, although vitamin A supplemen-
tation is not recommended during pregnancy (Hasunen et al.
1997). However, the highest vitamin A intake from supplements
remained clearly lower than the highest acceptable daily intake
during pregnancy (3000mg; Nordic Working Group on Diet
and Nutrition, 1996). T
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Table 3. Number and proportion of all women (n 804) who received
each respective nutrient from supplements and the type of supplement
used

Type of supplement

Nutrient
users* Single nutrient Multivitamin

Nutrient n % n % n %

Vitamin A 247 31 2 0·2 245 31
Vitamin D 325 40 21 3 304 37
Vitamin E 300 37 6 7 294 30
Vitamin C 230 29 31 4 199 25
Folic acid 316 39 37 5 279 34
Fe 623 78 547 68 76 10
Ca 123 15 84 10 39 5

* Of the women studied, 123 (15 %) did not use supplements.

Nutrition during pregnancy 917

https://doi.org/10.1017/BJN
20061929  Published online by Cam

bridge U
niversity Press

https://doi.org/10.1017/BJN20061929


The food-frequency method typically overestimates food
consumption and nutrient intake, particularly of vegetables,
but also the intake of energy and energy-yielding nutrients
when compared with food records (Nelson & Bingham,
1997). Although the energy-adjusted nutrient intakes would
be more reliable with this kind of method, we present absolute
intakes of vitamins and minerals in comparison with the rec-
ommendations. Subjects may distort their reported diet for
several reasons, which can only be revealed by careful vali-
dation of the method (Nelson & Bingham, 1997). The FFQ
used in the present study is validated (Erkkola et al. 2001).
The intake of foods and nutrients was higher as determined

by FFQ than that assessed using food records. Pearson corre-
lation coefficients for energy-adjusted nutrients ranged from
0·19 to 0·70 and, for foods, from 0·03 to 0·84. On average,
70 % of the foods and 69 % of the nutrients fell into the
same or adjacent quintiles, according to the FFQ and the
food record. The validation study by Erkkola et al. (2001)
suggests that the FFQ represents a useful tool for categorising
pregnant women according to their dietary intake. Other
FFQ validation studies have reported similar results in
pregnant women (Greeley et al. 1992; Forsythe & Gage,
1994; Robinson et al. 1996). The FFQ evaluated past diet,
i.e. the women completed the questionnaire 3 months after
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Fig. 1. Intake of vitamins and minerals by supplement users from food only ( ) and from supplements (A) compared with the recommended intake (- - -). Values

are means, with their standard errors represented by vertical bars.

Table 5. Mean daily intake of energy-yielding nutrients, vitamins and minerals from food
during pregnancy by basic education level

(Mean values and standard deviations)

Basic education

Less than high
school (n 337)

High-school
degree (n 422)

Nutrient Mean SD Mean SD P *

Energy (MJ) 11·7 4·0 11·7 3·1 0·916
Energy (kcal) 2793 959 2786 745 0·916
Protein (g/MJ) 9·4 1·2 9·6 1·3 0·277
Carbohydrates (g/MJ) 27·9 3·0 28·3 2·8 0·022
Sugar (g/MJ) 14·9 3·5 14·7 3·2 0·672
Dietary fibre (g/MJ) 2·2 0·7 2·4 0·6 ,0·001
Total fat (g/MJ) 9·6 1·3 9·3 1·2 0·003
Saturated fatty acids (g/MJ) 3·8 0·7 3·6 0·6 ,0·001
MUFA (g/MJ) 3·4 0·5 3·3 0·5 0·006
PUFA (g/MJ) 1·07 0·21 1·11 0·25 0·046
Total n-3 fatty acids (g/MJ) 0·19 0·06 0·20 0·06 0·194
Total n-6 fatty acids (g/MJ) 0·85 0·17 0·89 0·20 0·041
Essential fatty acids (g/MJ) 0·99 0·21 1·02 0·24 0·081

* By ANOVA; education level adjusted for mother’s age.
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the eighth month of pregnancy. Earlier findings by Bunin et al.
(2001) suggest that the diet during a past pregnancy is recalled
rather well even after several years.

Age and education were positively associated with daily con-
sumption of vegetables, fruits and berries in the present study.
The same association was found earlier in US pregnant women
(Bodnar & Siega-Riz, 2002). Nevertheless, pregnant women con-
sumed fewer servings of vegetables, fruits, berries, and fish than
recommended. The consumption of these foods was low also in
another study among pregnant US women (Borrud et al. 1993).
The healthier food choices of the women with higher basic edu-
cation were reflected in their higher intakes of dietary fibre, and
of some vitamins. Type of fat in the diet was also closer to rec-
ommendations among the more educated women. Food intake
in non-pregnant women using supplements has been character-
ised with ample use of vegetables and fruits (Elmståhl et al.
1996; Kaartinen et al. 1997; Lyle et al. 1998; Kirk et al. 1999),
as seen also in the present study.

Our findings suggest that healthy food choices are rather
common among Finnish pregnant women and that the
increased nutrient requirements during pregnancy are mostly
covered by a balanced diet. The use of nutrient supplements
did not support the diet in every respect. The present study
discovered both unnecessary nutrient supplementation and
lack of relevant supplementation among Finnish pregnant
women. Vitamin A was received, mostly in multivitamin sup-
plements, although it is not recommended. The intake of vita-
min D (food and supplementation) did not meet the dietary
recommendation and almost half of the women received
folic acid below recommendation. These results suggest that
the proper assessment of pregnant women’s dietary habits is
important for targeted counselling and more precise advice
on supplement use in well-women clinics.
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