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Use of snus and smoking tobacco
among pregnant women in the Agder counties
BACKGROUND The use of snus during pregnancy increases the risk of stillbirths, premature
delivery and reduced birthweight. People have been warned against smoking during pregnancy, but less so against the use of snus. We have investigated the use of snus and smoking
tobacco among pregnant women in the Agder counties.
MATERIAL AND METHOD Data on pregnant women and 10 583 births for the years 2012,
2013 and 2014 were retrieved from the electronic birth records of Sørlandet Hospital.
RESULTS In the three-year period 2012 – 2014, altogether 5 % used snus and 19 % used
smoking tobacco before pregnancy and 2 % and 8 % respectively at the end of pregnancy. The
use of snus before pregnancy increased from 3.6 % in 2012 to 6.8 % in 2014. The equivalent
figures for the first trimester were 1.7 % and 3.4 %, and for the last trimester 1.2 % and 2.1 %.
The use of smoking tobacco declined by 2 % over the three-year period. In the age group
16 – 24 years, a total of 12 % used snus before pregnancy and 5 % at the end. Of 522 women
who used snus before their pregnancy, altogether 57.5 % had quit during the first trimester
and 71.4 % during the third trimester. The corresponding figures for those 2 015 women who
used smoking tobacco before their pregnancy were 45.2 % and 58.0 % (p < 0.001).
INTERPRETATION The use of snus before and during pregnancy doubled over the three-year
period 2012 – 2014. The use was especially widespread in the youngest age groups. The proportion of women who quit using snus during their pregnancy was significantly higher than
the proportion that quit smoking.

The use of snus is unique to Norway and
Sweden, since the sale of snus products is
prohibited in the EU. Sweden has been
granted an exemption from this sales ban.
A number of studies undertaken in recent
years indicate that the use of snus during
pregnancy may have detrimental effects
during pregnancy and affect the newborn
child (1 – 2). This has been documented in
particular by large population studies on
data from the Swedish Medical Birth Register. Use of snus during pregnancy increases
the risk of stillbirth, premature birth and
reduced birthweight (3 – 5), and is also associated with preeclampsia as well as cleft lip
and palate and apnoea in newborns (6 – 8).
Since the use of snus is a phenomenon
virtually specific to Sweden and Norway,
few high-quality and large-scale studies are
available from other countries. However, the
findings are partly confirmed by studies
from countries where other kinds of smokeless tobacco are used, including India (9, 10)
and South Africa (11).
Over the last decade, the use of snus has
tripled in Norway, and the frequency of use
has increased especially among young
women (1). In 2014, altogether 4 % of Norwegian women used snus on a daily basis,
whereas 3 % were occasional users. In the
age group 16 – 24 years, a total of 18 % of
women were snus users, and in the age group
25 – 34 years 16 % (12). While fewer young
people today take up smoking, there has been
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an increase in the use of snus, including in
resourceful communities such as students,
athletes and military personnel (13).
Among young women, the use of snus is
a relatively recent trend. Should they
become addicted, they may face difficulties
in quitting the habit when becoming pregnant. Snus is recommended by many as a
substitute for smoking as a harm reduction
strategy, since snus has less health risks than
smoking tobacco and is also associated with
a decreased smoking prevalence (14 – 17).
The risk, however, is that the use of snus
may increase in groups that otherwise would
not have taken up tobacco use (18). This
may lead to an higher number of young
women being snus users when they become
pregnant.
To date, the use of snus has not been
registered in the Health card for pregnant
women. This may be taken as a signal that
the use of snus during pregnancy has less
health risks than smoking. The extent to
which this problem area is addressed by
midwives and GPs during pregnancy care is
unknown (19).
The use of snus by pregnant women has
not been surveyed previously in Norway,
with the exception of a non-representative
sample in the Mother and Child Cohort
Study (1). The extent to which snus users
quit during pregnancy is unknown. Sørlandet Hospital has used electronic birth
records for a number of years, in which both

1351 – 5

Ellen Rygh
ryghellen@gmail.com
The Agder research group for primary doctors
Arendal
Frode Gallefoss
Research Department
Sørlandet Hospital, Kristiansand
Harald Reiso
Institute of Health and Society
Department of General Practice
University of Oslo

MAIN MESSAGE
From 2012 to 2014 the use of snus among
pregnant women in the Agder counties
nearly doubled.
The proportion that used snus before pregnancy and quit during pregnancy was higher
than the proportion that quit smoking.
Of those who used snus or smoked before
pregnancy, altogether 29 % of the snus
users and 42 % of the smokers continued
this habit throughout pregnancy.
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Table 1 Users of snus and smoking tobacco during pregnancy. Collated data for 2012 – 14. N = 10 583
Snus

Smoking tobacco

Occasionally

Daily

Sum
of occasionally
+ daily

Number (%)

Number (%)

Number (%)

Sum
of occasionally
+ daily

Occasionally

Daily

Number (%)

Number (%)

Number (%)

Before pregnancy

174 (1.6)

351 (3.3)

525

(4.9)

443 (4.2)

1 577

(14.9)

2 020 (19.1)

1st trimester

119 (1.1)

141 (1.3)

260

(2.4)

192 (1.8)

946

(8.9)

1 138 (10.7)

3rd trimester

86 (0.8)

90 (0.9)

176

(1.7)

135 (1.3)

705

(6.7)

snus use and smoking are registered. Since
2014, all Norwegian maternity wards have
registered smoking as well as snus use in
their electronic birth records, but so far, only
smoking habits are reported to the Medical
Birth Registry (20).
In this study, we wished to investigate
trends in the use of snus and smoking tobacco
among women who gave birth at Sørlandet
Hospital during the years 2012 – 14. Since we
assumed that snus would be considered less
harmful than smoking tobacco, our hypothesis was that the proportion that quit using
snus would be lower than the proportion that
quit smoking during pregnancy.

Material and method
The material encompasses anonymised data
for all births in the years 2012, 2013 and
2014 at the three maternity wards of Sørlandet Hospital Trust in Flekkefjord, Kristian-

2012

2013

sand and Arendal respectively, a total of
10 583 births.
Information on the women’s use of snus
and smoking tobacco prior to and during
their pregnancy, and on their level of education, as well as the children’s birthweight
and Apgar score was retrieved from the Partus electronic birth record. In the record, the
use of snus and smoking tobacco has been
registered as «on a daily basis» and «occasionally» before the pregnancy, during the
first trimester (as registered in the check-up
in the 18th week) and during the third trimester (as registered in the admission interview at the maternity ward), respectively.
Data retrieval was undertaken by Sykehuspartner and transferred to SPSS, version
21, in which descriptive statistics were used.
The proportion of users who quit using snus
and smoking tobacco respectively was estimated from the time before pregnancy to the

2014

Users of snus*

20
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15
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10

5

5

Before
pregnancy

a

1st trimester

3rd trimester

Results
The material encompassed 10 583 births at
Sørlandet Hospital. Use/non-use of snus was
recorded in the births records of 98.8 % of the
women prior to pregnancy, of 96.9 % in the
first trimester and of 95.9 % in the third
trimester. The equivalent response rates for
smoking tobacco amounted to 98.4 %, 99.4 %
and 97.0 % respectively. The total proportion
of pregnant women who used snus on a daily
basis or occasionally amounted to 4.9 % prior
to pregnancy, 2.4 % in the first trimester and
1.7 % in the third trimester. The corresponding
proportion who used smoking tobacco
amounted to 19.1 %, 10.7 % and 8.0 % respectively (Table 1).

Age groups

Before
pregnancy

1st trimester

3rd trimester

b
* Sum of daily and occasional users
of snus and smoking tobacco

Figure 1 Time trend 2012 – 14. Users of snus and smoking tobacco in per cent (N = 10 583)
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first trimester and from before the pregnancy to the third trimester. Significance
values for the differences were estimated by
a two-sample test of the proportions.
The study was approved by the Regional
Committee on Medical and Health Research
Ethics (2014/654 REK Sør-Øst).

From 2012 to 2014 there was a near-doubling in the use of snus prior to pregnancy –
from 3.6 % to 6.8 %. The corresponding proportions for the first trimester was from
1.7 % to 3.4 % and for the third trimester
from 1.2 % to 2.1 %. Regarding smoking,
there was a reduction from 19.9 % to 18.6 %
prior to pregnancy, from 11.8 % to 9.8 % in
the first trimester and from 8.7 % to 7.2 % in
the last trimester (Figure 1).

0

0

(8.0)

Tendency over time

Users of smoking tobacco*

20

840

The use of snus was most prevalent in the
age group 16 – 24 years, in which 12.2 %
used snus before pregnancy, 7.1 % during
the first trimester and 4.6 % in the third
trimester (Figure 2). In the same age group,
the proportion of smokers amounted to
32.7 %, 22.4 % and 15.4 % respectively.
In the age group 25 – 34 years, altogether
4.1 % used snus prior to pregnancy, 1.8 % in
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the first trimester and 1.2 % in the third trimester. The proportion of smokers in this
age group amounted to 17.1 %, 8.9 % and
6.7 % respectively.
Education

There was a marked educational gradient in
the use of smoking tobacco, but this was less
clear in the case of snus. Among those who
used snus prior to pregnancy, those who had
upper secondary as their highest level of
education were in a small majority.
Only few women with education at the
university or university college level used
snus or smoking tobacco during pregnancy
when compared to those with less education
(Figure 3).
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Changes during pregnancy

Out of 522 women who had used snus prior
to pregnancy, altogether 300 (57.5 %; 95 %
CI 53 – 62 %) had quit by the first trimester
and 364 (71.4 %; 95 % CI 66 – 74 %) by the
third trimester. Out of 2 015 women who
used smoking tobacco before their pregnancy, altogether 910 (45.2 %; 95 % CI
43 – 47 %) had quit by the first trimester and
1 141 (58.0 %; 95 % CI 54 – 59 %) by the
third trimester.
The proportion of pregnant women who
quit using snus during their pregnancy was
significantly higher than the proportion who
quit smoking (p < 0.001). Altogether 42.4 %
of those who used snus prior to pregnancy
and 54.8 % of those who smoked continued
to do so during the first trimester, and 28.6 %
and 42.0 % respectively also continued
during the last trimester.

25–34 år

1st trimester

3rd trimester

Before
pregnancy

a

1st trimester

3rd trimester

b
*Sum of daily and occasional users
of snus and smoking tobacco

Figure 2 Users of snus and smoking tobacco in the years 2012 – 14 by age groups in per cent (N = 10 583)

Consistency with other studies

The use of snus in the Agder counties has
been below the national average, while the
use of smoking tobacco has been above the
average (12). In our population as well, i.e.
pregnant women in the Agder counties in the
years 2012 – 2014, the use of snus was below
the national average: 5 % compared to 7 % in
the country as a whole. By 2014, however, the
use of snus prior to pregnancy had increased
to 7 %, equal to the national average.
The proportion of smokers among preg-

nant women in the Agder counties was
higher than the national average: 11 % compared to 7 % in the country as a whole at the
start of pregnancy, and 8 % compared to 4 %
at the end of pregnancy (20). The proportion
of pregnant women who used snus in our
study was approximately equal to the one in
Sweden. According to figures from the Swedish Medical Birth Register, the proportion
who used snus prior to pregnancy in 2012
amounted to 3.5 %, compared to 3.6 % in the
Agder counties, 1.2 % and 1.7 % respec-

Birthweight and Apgar score

The average birthweight for children of
mothers who had been daily or occasional
smokers during the last trimester amounted
to 3 331 grams, compared to 3 533 grams in
the group of non-smokers. This average
reduction of 202 grams in birthweight was
statistically significant (p < 0.001).
No significant difference in birthweight
was found in children of mothers who had
used snus when compared to children of nonusers. Nor could any difference in Apgar
score be found in children whose mothers had
used snus or smoking tobacco during the last
trimester when compared children of nonusers.

Discussion
In the period from 2012 to 2014 there was a
near-doubling in the use of snus among
pregnant women in the Agder counties. The
proportion of snus users who quit during
their pregnancy was significantly higher
than that of smokers. This may indicate that
quitting snus is easier than quitting smoking.
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Figure 3 Users of snus and smoking tobacco in the years 2012 – 14 by highest attained level of education in per
cent (N = 10 583)
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tively in the first trimester and 0.7 % compared to 1.2 % in the last trimester (21). This
indicates that the extent of the problem may
be on the same scale as in Sweden.
We found a statistically significant reduction in the birthweight of children whose
mothers had used smoking tobacco towards
the end of pregnancy, but no difference for
those who had used snus when compared to
non-users. These figures are not corrected
for socioeconomic factors. The effect of snus
on foetal growth has been less studied than
the effect of smoking tobacco. A large-scale
study from the Swedish Medical Birth Register showed that the risk for the child to be
small for gestational age at birth, was lower
in the case of snus use than in case of smoking at an early stage of pregnancy (adjusted
OR 1.26; 95 % CI 1.09 – 1.46, compared to
2.55: 95 % CI 2.43 – 2.67) (5). Other studies
also indicate that the use of snus has less
effect than smoking on foetal growth (11,
22). It is debated whether this might be associated with the toxic effects of combustion
products, such as the carbon monoxide level
in the blood of smokers, in addition to the
possible effects of nicotine (23).
Validity

The strength of this study lies in the large
size of the studied population and the high
response rates (ranging from 96 to 99 %). A
weakness in this study is its possible element
of underreporting. The response rates were
at their lowest in the third trimester, and they
were lower for snus than for smoking.
If the Partus health record in previous
consultations had registered that the woman
did not smoke or use snus, the midwife may
have found it irrelevant to ask this question
again, which may have given rise to underreporting. Moreover, we may assume that
questions regarding tobacco use may be perceived as a taboo issue for a pregnant
woman, and hence difficult for her to answer
honestly, which also may contribute to missing or incorrect information. Prevailing
regulations emphasise that registration of
snus use and smoking habits shall be voluntary, and that written information must be
presented on the purpose of the reporting to
the Medical Birth Registry (20).
Lifestyle counselling and prevention

Among young women, the use of snus is a
relatively new occurrence. The time and age
gradients indicate that in the years to come,
many more women might be snus users
when they become pregnant. Our study indicates that 42 % of those who used snus prior
to their pregnancy continued to do so
through the first trimester and 29 % through
the third trimester.
A portion of snus results in a somewhat
1354

higher uptake of nicotine in the bloodstream
than a cigarette, and stays there longer (1).
Nicotine quickly passes through the placenta barrier, and the concentration is 15 %
higher in the foetal plasma than in the
mother’s (24). Since no lower threshold to
foetal injury is known, this represents a
potential public health problem.
The Health card for pregnant women has
been revised, now also calling for registration of snus use. This implies that harmful
effects from the use of snus will tend to be
included in the advice given to pregnant
women from their first check-up in antenatal
care, in the same way as warnings against
the use of smoking tobacco.
The proportion of smokers in our study
was especially high in the age group 16 – 24
years, in which 22 % smoked during the first
trimester and 15 % in the third trimester.
This indicates that smoking remains the largest tobacco-related problem in pregnancy,
in particular among the youngest women.
We found a marked education gradient
when it came to the use of smoking tobacco,
but this was less distinct in the case of snus.
This is consistent with the declining difference in the use of snus between educational
groups, as opposed to previously, when the
use of snus was most common in groups with
higher levels of education (1). This indicates
that the increase in the use of snus has
reached younger age groups and those with
the lowest levels of education. In our study,
the prevalence of snus use was approximately identical in those with primary/lower
secondary and those with upper secondary as
their highest level of education. In this group
4 % used snus in the first trimester and 3 % in
the third trimester, but only 1 % of those with
higher education used snus during their pregnancy.
This has a bearing on how preventive
measures should be targeted: Advice on the
harmful effects of snus use should be provided to young girls at the earliest possible
stage, for example in the context of consultations on contraception.

Conclusion
There was a near-doubling of snus use
among pregnant women from 2012 to 2014.
The proportion of women who quit using
snus was significantly higher than of those
who quit smoking during their pregnancy.
The study confirms that the use of snus is
increasing among pregnant women in the
Agder counties and should this trend
continue, it may represent a potential public
health problem.
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