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Original Investigation

Patterns and behaviors of snus
consumption in Sweden

Helena Digard, Graham Errington, Audrey Richter, & Kevin McAdam

Introduction: Snus is an oral snuff consisting of moist finely
ground tobacco which is available in a loose form or with por-
tions of the tobacco sealed in small sachets termed “pouches.”
The product has a long history of use in Sweden. Currently,
there is very little published information on levels of consump-
tion and usage behaviors for snus in Sweden. The objective of
this study was to obtain data on the frequency and duration of
loose and pouched snus consumption in Sweden and investi-
gate usage behaviors.

Methods: Telephone surveys of snus users randomly selected
from telephone directories in all regions of Sweden were con-
ducted in 2007 and 2008. In total, 2,914 respondents answered
questions on snus usage, including the types of products used
and the quantity and frequency of use.

Results: The majority of respondents (96%) used either
pouched or loose snus alone. A minority (12.6%) reported dual
use of smokeless and combustible tobacco products. Average
daily consumption was 11-12 g for pouched snus and 29-32 g
for loose snus. The typical duration of use of each pouch/portion
was 60—70 min.

Discussion: This survey has provided new insights into con-
temporary snus use in Sweden, such as the marked differences
in daily consumption between loose and pouched snus, length
of time that snus users typically keep pouches in the mouth, dif-
ferential patterns of use in males and females, and the simulta-
neous use of multiple pouches in a small proportion of users.

Introduction

Snus is an oral moist snuff consisting of finely ground tobacco,
water, salt, humectants, and flavors as the main ingredients. It is
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a traditional product with a long history of use in Sweden dating
back several hundred years. Snus is principally available in two
forms in Sweden: a loose form of compacted tobacco and a form
with portions of the tobacco sealed in small sachets termed
“pouches” which has been available since the 1970s. Each pouch
contains a specific weight of tobacco, which can range from ap-
proximately 0.3 to 2.0 g depending on the product. The incidence
of tobacco use among males in Sweden is similar to that in most
other European countries, but smoking rates are relatively low, as
many men prefer to use snus. Swedish men have the lowest per-
centage of male deaths related to smoking of all developed coun-
tries (Peto, Lopez, Boreham, & Thun, 2003). This is reportedly
due to snus being a less harmful alternative to cigarettes (Foulds,
Ramstrom, Burke, & Fagerstrom, 2003).

While the incidence of snus use in Sweden is well docu-
mented (currently 24% in males and 3% in females; Statistics
Sweden [English] Living Conditions, 2007), there is very little
published information on levels of consumption and usage
behaviors either in Sweden or for other comparable smokeless
tobacco products in other countries. According to a report by
the European Network for Smoking Prevention, the average
Swedish snuff user consumes about 19 g of snuff per day and
uses snuff for approximately 11-14 hr/day (European Network
for Smoking Prevention, 2003). Typical usage has also been de-
scribed as: 14.4 and 20.8 g/day for users of pouched and loose
snus, respectively, with total daily usage times of 13.1 (pouched)
and 12.3 hr (loose; Andersson, Bjornberg, & Curvall, 1994).
Hatsukami et al. have reported consumption data for users of a
U.S. moist snuff product, a loose tobacco similar but not identi-
cal to Swedish snus (Hatsukami, Gust, & Keenan, 1987; Hatsu-
kami, Keenan, & Anton, 1988). For example, they recruited a
small sample (n=56) of male adults in the United States aged
18-30 years who were regular users of moist snuff and recorded
the number of times they used the product each day (dips per
day), plus the duration and amount of tobacco taken for each
dip (Hatsukami et al., 1988). The study reported mean weight
per dip of 1.97 g of tobacco and 39.9 min duration. The mean
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number of dips per day was 6.3, giving an average dose of 12.4 g
and an average duration of use per day of 4.2 hr. The study
revealed a high level of behavioral variability among respondents.

Given the lack of detailed data on current snus consump-
tion patterns, we commissioned questionnaire surveys of adult
snus users in Sweden in 2007 and 2008 to obtain data on the
frequency and duration of consumption of loose and pouched
snus and investigate behaviors associated with use. These sur-
veys have provided new insights into consumer behavior and
usage patterns for loose and pouched snus in Sweden.

Survey

Snus consumption patterns and usage behavior were investi-
gated by a telephone survey of Swedish snus consumers con-
ducted between March and April 2007 by the market research
agency GfK Sverige AB. No rewards or incentives were given for
participation in the survey. Individuals were selected at random
from telephone directories covering all regions of Sweden. The
survey was designed to be geographically representative; the re-
gional weighting of those contacted reflected the relative popu-
lation of each region to the whole population of Sweden.

The survey was conducted in three stages as described be-
low. Details of subject numbers are provided in Supplementary
Table 1. In the first stage of the survey, a total of 63,707 people
were contacted, 12,306 declined to participate or failed to com-
plete the survey, and 48,398 were rejected on the basis of the
inclusion/exclusion criteria. The inclusion criteria were that the
subjects normally used at least one snus portion per day and
were aged between 18 and 72 years. Any that worked in journal-
ism, public relations, market research, advertising, or sale and
manufacture of tobacco products were excluded. A total of 3,003
people completed the first stage of the survey. The agency veri-
fied the consistency of participant responses by reinterviewing a
randomly chosen subset of approximately 10% of the survey re-
spondents to guarantee the reliability of the survey data.

The survey consisted of 54 questions covering various as-
pects of snus usage. Consumption patterns were assessed by
questions examining the types of products used, the propor-
tion of respondents using multiple products, and the quantity
and frequency of use. Usage behavior was assessed by questions
examining the time of use, the position in mouth, and tenden-
cy to move product during use. A number of questions were
included in the survey to check the quality of responses from
participants.

Respondents who provided incomplete sets of answers at
this stage (n=20) or provided conflicting answers to the survey’s
quality check questions (n=69) were also removed from the
dataset. After these adjustments, the number of respondents was
reduced to 2,914, consisting of 2,555 males and 359 females.

This first stage of the survey did not provide sufficient in-
sight into the time of snus use. A large percentage of respon-
dents were found to use the product for more than 35 min, but
all usage times greater than this time period were simply record-
ed in the questionnaire as more than 35 min rather than a spe-
cific estimated time. Therefore, two follow-up questionnaires
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were conducted, each focusing exclusively on either pouched or
loose snus users (second and third stages of the survey), to pro-
vide more accurate information on time of use. The follow-up
questionnaires took place in August 2007 and September 2008
and used subsets of the original respondents, who were reinter-
viewed using the same procedures (including data consistency
checks) as the original survey. The pouched user follow-up survey
of August 2007 returned valid datasets for 1,019 users of pouched
snus, and the loose user follow-up survey of September 2008
returned valid datasets for 381 loose snus users, following
consistency and quality checks in both cases (Supplementary
Table 1).

Quantity of snus used per day

This study relied on self-reported information which may be
subject to a degree of inaccuracy due to imprecise reporting of
regular habits or, for instance, an inability of loose snus users to
report typical weights for their tobacco portions. From the sur-
vey data, two methods were available to estimate daily consump-
tion. The first approach was to question the respondents about
the number of packages (e.g., tins, cans) used per day, together
with the identity of their main brand. Package weights (and por-
tion sizes for pouched snus brands) were identified for each of
the main brands reported by the respondents. The daily con-
sumption (grams per day) was then calculated for both types of
snus as follows:

Daily consumption = number of packages per day
x snus weight in package.

The second approach was to question the respondents on
the identity of the main brand they used and the number of
pouches or portions of loose snus taken per day. Loose snus us-
ers were also asked to estimate the number of portions they take
from a package of loose snus. From this information, the con-
sumption (g/day) could be calculated as follows for both types
of snus:

Daily consumption = number of portions per day
x portion weight.

For pouched snus, the portion weight was that printed on
the package of each respondent’s main brand. For loose snus,
portion weight was calculated from the total weight of tobacco
in a package divided by the number of reported portions per
package.

Statistical analysis

Statistical analysis of the datasets, including descriptive statis-
tics, frequency counts, and nonparametric significance tests, was
conducted using Minitab software Version 15.1 and SAS v. 9.1
(Cary, NC).

Demographics of snus usage in Sweden

Snus use is reportedly far more common in the male population
in Sweden compared with the female population (male to fe-
male ratio: ~ 8:1) (Statistics Sweden [English] Living Conditions,
2007). This was reflected in the lower number of females
(n=359) compared with males (n=2,555) who completed our
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questionnaire (male to female ratio: ~ 7:1). The product use
distributions of the respondents in the survey, their use of
different snus styles, and detailed demographic data (age and
gender) for the survey respondents are provided in Table 1. The
age distribution of the survey respondents was compared
with that of the Swedish population in 2007 (http://www.scb.
se/statistik/_publikationer/BE0101_2007A01_BR_00_
BE0108TAB.pdf).

The age distribution of all snus users in the study (defined in
this survey as those who normally use at least one snus portion
per day) was similar to the national age distribution, with no
significant differences in the mean and median age of the survey
respondents and general population. However, there was a
slightly greater proportion of 30-55 year olds in the survey in
comparison with the Swedish population in general. When com-
paring pouch and loose snus users across the age distribution,
approximately 50% of the pouched snus users and approxi-
mately 70% of the loose snus users were aged between 30 and 54
years. The distribution shows that the percentage of loose snus
users between 18 and 29 years old was lower compared with the
pouch users (11.5% compared with 23.6%, respectively).

The female snus users in the survey showed a clear prefer-
ence for use of pouched snus; very few females (<8%) in the
study used loose or both styles (Table 1). Male respondents,
however, were more evenly distributed between pouched and
loose, with a small majority (54%) using pouched snus. The
data also show significant polarization in type of snus use, with
few respondents (3.5%) regularly using both types of product
(Table 1).

Due to the small number of survey respondents who used
both types of snus, the analyses reported in the rest of this re-
port are for sole-loose or sole—pouched snus users only.

Patterns of tobacco use among daily
snus users

The incidence of sole snus use was compared with the concur-
rent use of other tobacco products by daily snus users (Supple-
mentary Table 2). The data showed limited use of other tobacco
products by survey respondents. Only 12.8% of all consumers of
pouched or loose snus used other tobacco products, and very
little concurrent use of snus with the other smokeless tobacco
product, chewing tobacco, was reported in the survey (Supple-
mentary Table 2). A total of 12.6% of the respondents used snus
daily and one or more types of combustible smoking article on
a daily or occasional basis (Supplementary Table 2). Cigarettes
were the major co-used tobacco product, with 9.8% of the re-
spondents also smoking cigarettes. A slightly higher incidence of
cigarette smoking was reported among pouched snus users
(10.5%) in comparison with loose users (8.7%). Frequency of
cigarette use among daily snus users was also investigated; all
daily snus users who also smoked reported doing so at least once
per week, and 53.5% of them did so daily. Few differences in
tobacco product use behaviors were observed across genders or
snus type, although no female respondents reported concurrent
use of snus with cigars, pipe, or chewing tobacco.

Several styles of pouch are available on the Swedish market.
For example, they differ in size and weight (“Mini” pouches with
a pouch weight ~ 0.4 g, “Large (Normal)” pouches of 0.8-1 g,
and “Maxi” pouches of between 1.5 and 2 g) and also in mois-
ture content, which typically ranges from 25% to 50% of prod-
uct weight. Mini pouches tend to contain tobacco with lower
moisture content than the larger pouches. The survey respon-
dents had a general preference for the Large (Normal) pouches;
this preference was different for female respondents, who showed
greater use of Mini pouches (38.4% of female respondents in
comparison with 6.5% of males; Supplementary Table 3). There

Table 1. Age and gender distribution of snus users

All snus Pouched Loose Both
All Male Female All Male Female  All Male Female  All Male  Female
N 2,914* 2,555 359 1,713 1,380 333 1,098 1,075 23 103 100 3
Gender distribution, % 100 87.7 12.3 100.0 80.6 194 100.0 97.9 2.1 100.0 97.1 2.9
Product distribution
All users, % 100 58.8 37.7 3.5
All males,% 100 54.0 42.1 3.9
All females, % 100 92.8 6.4 0.8
Age, years Respondents, %
18-19 3.8 3.8 3.6 5.0 53 39 1.6 1.7 0.0 6.8 7.0 0.0
20-24 7.3 6.8 10.6 9.3 8.8 114 3.8 39 0.0 10.7  11.0 0.0
25-29 8.3 7.9 11.4 9.3 8.6 123 6.1 6.2 0.0 14.6  15.0 0.0
30-34 10.7 10.7 10.6 10.6 104 114 11.2 11.4 0.0 5.8 6.0 0.0
35-39 12.5 12.8 10.3 10.0 10.3 9.0 15.9 155 304 17.5 18.0 0.0
40-44 13.1 12.8 15.6 10.2 9.1 144 17.6 173 304 15.5 15.0 333
45-49 11.1 11.0 12.0 9.1 84 12.0 14.8 14.9 8.7 5.8 5.0 333
50-54 10.4 10.5 10.0 10.6 10.9 9.6 10.1 10.1 174 10.7  11.0 0.0
55-59 8.2 8.4 5.8 8.3 8.8 5.8 8.1 8.1 8.7 6.7 7.0 0.0
60-64 7.8 8.1 5.9 9.1 9.9 6.0 6.2 6.3 0.0 3.9 3.0 333
65-69 4.9 53 2.5 6.0 6.8 24 3.7 3.7 4.4 1.0 1.0 0.0
70-72 1.9 1.9 1.7 2.5 2.7 1.8 0.9 0.9 0.0 1.0 1.0 0.0

Note. *All respondents, first stage of the survey.
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Table 2. Daily consumption

All Male Female

Pouched Snus
Packages per day M+ SD (Mdn) 0.53£0.3(0.5) 0.54%0.3 (0.5) 0.4940.2 (0.5)
Portions per day M+ SD (Mdn) 11.7£6.5(10.0) 12.0 £ 6.6 (10.0) 10.4£5.6 (10.0)
Consumption per day (g) calculated from packages M+ SD (Mdn) 11.8+7.2(12.0) 12.4+7.2(12.0) 9.3+£6.6(7.2)
Consumption per day (g) calculated from portions M £ SD (Mdn) 11.1£7.0(10.0) 11.8£7.0(10.0) 8.5+6.2(7.0)
N 1,713* 1,380 333

Loose snus
Packages per day M+ SD (Mdn) 0.59+0.3(0.5) 0.59£0.3(0.5) 0.58+0.3(0.5)
Portions per day M= SD (Mdn) 12.3£6.6 (10.0) 12.3£6.6 (10.0) 13.5%£7.0 (12.0)
Consumption per day (g) calculated from packages M+ SD (Mdn) 29.3+16.4(25.0) 29.3+16.5(25.0) 29.0+14.2 (25.0)
Consumption per day (g) calculated from portions M= SD (Mdn) 32.1£22.7(25.0) 32.1+£22.7(25.0) 33.8+21.8(30.0)

N

1,098*

1,075

23

Note. *All respondents for pouched or loose snus, first stage of the survey.

are also different pouch color types, the main styles being brown
and white, which can result from different processing practices
during the manufacture of the products. The brown pouch
products tend to have higher moisture content than the white
ones due to the spraying of water during pouching. This extra
process step for brown pouch products turns the pouch mate-
rial from the standard white color to a brown color, which is due
to staining from the tobacco. Pouch products with different pouch
material colors—for example, black—are also available. Supple-
mentary Table 3 shows that 60.7% of male respondents used
brown pouches, whereas 65.4% of females used white pouches.

The majority of pouched snus users in the survey (89.2%)
normally used only one pouch at a time. However, the remain-
der (10.8%) reported regular use of two or more pouches simul-
taneously. The percentage of males and females using one to
four portions concurrently is reported in Supplementary Table 4.
There was no observed trend between the pouch size and the
number of pouches used concurrently, when taking into
account the variation in the survey population numbers across
the different pouch sizes (data not shown).

Quantity of snus used per day

The calculation for quantity of snus used per day described in
the Methods section relied upon the frequent use by respon-
dents of their main brand. In support of this, the majority

(95.9%) of respondents reported using their main brand >50%
of the time, 80.9% reported using their main brand >75% or
more of the time, and 61.2% estimated that they used their main
brand almost all the time.

The consumption results from the calculations are summa-
rized in Table 2. Full statistical analyses are provided in Supple-
mentary Tables 5-7. The consumption data were not normally
distributed but appeared to be composed of a complex series of
different distributions. Nevertheless, the consumption estimates
obtained by the two different calculations were in very good
agreement. On average, users of pouched snus consumed ap-
proximately 11-12 g/day (mean of 11.8 g/day when calculated
from packages and 11.1 g/day when calculated from portions;
Table 2). By comparison, significantly higher levels of loose snus
consumption were observed because the portion weights were
in the order of three times greater than for pouched snus; the
mean consumption of loose snus was 29.3 g/day when calculat-
ed from packages and 32.1 g/day when calculated from portions
(Table 2). This difference was primarily due to the larger portion
size of loose snus, as the numbers of packages or portions per
day were very similar for loose and pouched snus.

The survey data also showed significantly higher consump-
tion of pouched snus by male respondents compared with females
(p<.001); females tended to use smaller numbers of pouches and
smaller sized pouches, as discussed above (Table 2). The data for

Table 3. Length of time snus is normally kept in the mouth during use

Pouched snus Loose snus
All Male Female All Male Female
Shortesttime M+ SD (Mdn) 31.7+31.6(25) 34.2+332(30) 21.7+21.6(15) 35.7+31.0(30) 36.1+£31.2(30) 20.6+16.3(15)
(min)
Average time M+ SD (Mdn)  65.2+49.8(60) 69.7+51.8(60) 47.3+35.0(35) 69.2+41.4(60) 69.6 £41.6 (60)  56.1+27.1(60)
(min)
Longest time M+ SD (Mdn) 115.9+88.6(90) 123.8+91.8 (120) 83.7+64.6(60) 121.1+72.0(120) 121.7+72.1(120) 97.8+68.9 (60)
(min)
N 1,019° 818 201 381° 372 9

Note. *All respondents, second stage of the survey (recontacted users of pouched snus).
bAll respondents, third stage of the survey (recontacted users of loose snus).
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Table 4. Total time of daily snus use

Pouched snus

Loose snus

Calculated time per day using snus (hours)

Calculated time per day using snus (hours)

Reported % of day using snus

All Male Female All Male Female All
M=*SD 12.0+10.4 13.0+£10.9 7.7%+5.9 12.7+7.4 12.7+£7.3 146 £11.0 66.6+23.0
Mdn 10.0 10.0 6.0 10.5 10.5 13.3 70.0
N 1,019* 818 201 381° 372 9 381

Note. *All respondents, second stage of the survey (recontacted users of pouched snus).
"All respondents, third stage of the survey (recontacted users of loose snus).

male and female loose snus users were very similar, albeit with a
very small number of female respondents in this group (Table 2).

Normal usage time

Exposure time may be an important parameter influencing in-
take of constituents from snus. In the first stage of the survey, the
respondents were asked how long, on average, they kept their
portion in their mouth. Responses were limited to seven time
categories ranging from less than 5 min to more than 35 min.
However, it was found that the majority of respondents used the
products for more than 35 min and, due to the limited scope of
this question, the actual usage times of over 35 min were not
specified. Therefore, the survey was repeated with subsets of the
original pouched and loose snus user survey population (second
and third stages of the survey, respectively, Supplementary Table 1).
These later stages examined usage time by querying the shortest,
average, and longest times that portions and pouches were nor-
mally kept in the mouth during use. In each case, the respon-
dents were asked to state the exact time in minutes. There were
insufficient completed questionnaires from female loose snus
users in the third stage of the survey to provide robust data for
this group. Values reported by the survey respondents were
found to be nonuniformly distributed, clustering around certain
time intervals—for example, 30, 45, 60, 90 min.

Table 3 shows that, on average, the normal time that respon-
dents kept either a loose portion or a pouch in their mouths was
slightly in excess of 1 hr. Full statistical analyses are provided in
Supplementary Table 8. Female pouched snus respondents
tended to use snus for shorter times (p <.01), with a mean time
in mouth of 47 min. The shortest normal time of use was just
over 20 min for female respondents and just over 30 min for
male respondents. Examination of the data for the longest time
normally kept in mouth shows some extreme values, with male
pouched snus users reporting times in mouth of up to 15 hr,
and 7 hr for female pouched snus users.

The third-stage, loose snus survey investigated the total frac-
tion of the day during which the product is used (Table 4). Loose
snus respondents reported using snus for most of the day (percent-
age of day: M=66.6%, Mdn=70%). These data are open to some
degree of interpretation as to whether the respondents provided an
answer which was a percentage of the day that they were awake or
the total 24 hr day. To examine this more closely, the total length
of daily use time was estimated from the average normal use time
per portion and the reported number of portions per day. These
estimates also indicated that snus use occurs for a significant pro-
portion of the day, with a mean value of 12-12.5 hr and a median

value of 10-10.5 hr (Table 4). These estimates were consistent with
the survey respondents reporting their total usage time as a per-
centage of the time they are awake; for a 16- to 18-hr time period,
this would represent a period of 10-12.5 hr of use per day.

Similar estimates were obtained for users of both loose and
pouched snus, but female pouched snus respondents were esti-
mated to use snus for significantly less time per day (M ~7.5 hr,
Mdn 6 hr). The robustness of the estimation technique was seen
to fail (Supplementary Table 9) with those respondents who re-
ported large numbers of portions per day and/or long times of
use per portion, where the calculated values exceed the length of a
day for these users. Due to the lack of precision in the survey ques-
tion and the difficulty in obtaining realistic estimates for some
survey respondents, the values for total usage time reported from
this survey should be regarded as indicative estimates only.

Location in mouth and portion

movement during use

The majority of users of both pouched (96%) and loose snus
(99%) placed the portion between the gum and upper lip. Al-
though most snus users maintained the portion at the site of ap-
plication, a significant number, 36.5% of pouched users and 18.9%
of loose users, move the portion around the mouth during use.
Very similar patterns of behavior were observed for both male and
female users. The greater frequency of portion movement during
use with pouched users may be a consequence of the integrity or
shape of the pouch facilitating movement or of the relatively small-
er size of pouched snus portions. Full data on patterns of behavior
for location of the portion in the mouth and incidence of portion
movement during use are given in Supplementary Table 10.

The majority (~ 90%) of snus users in this study reported that
they did not use any other tobacco products, even on an occa-
sional basis. Respondents who did not use snus at least daily were
not included in the survey; consequently, the results may have
underestimated multiple tobacco use among snus users in
Sweden because, for example, smokers who occasionally used
snus were not included in the dataset. Low levels of occasional
use among snus users (3% in men and 1% in women) have been
reported (Ramstrom & Foulds, 2006); therefore, it is likely that
the underestimation of multiple tobacco use in the present study
is small. In support of this, the incidence of dual use is consistent
with previous reports of low levels of regular contemporaneous
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snus and cigarette use in Sweden. For example, 10% of male and
14% of female snus users in northern Sweden were found to
smoke regularly in a study conducted in 1999 (Rodu, Stegmayr,
Nasic, & Asplund, 2002). In another Swedish survey, it was ob-
served that 9% of male and 0% of female snus users both smoked
and used snus on a daily basis (Ramstrom & Foulds). Taken to-
gether, the combined evidence appears to point toward minor
levels of dual use of snus and cigarettes in the Swedish popula-
tion of snus users. The results of the present study show lower
rates of smoking among Swedish snus users than those reported
for American moist snuff users; for example, among American
snuff users, dual product use has been found to be common,
with approximately 40% of some-day snuff users and 20% of
everyday snuff users also smoking cigarettes (Tomar, 2002).

According to the data collected in this study, there were differ-
ences in usage patterns between pouched and loose snus users.
Regular users of pouched snus in Sweden used on average between
11 and 12 g/day. The figures for pouched snus were consistent
whether they were taken from self-reported daily usage of individ-
ual pouches or calculated from tins per day. By comparison, loose
snus users consumed on average approximately 29-32 g/day. The
difference in total daily consumption between pouched and loose
snus was due to the bigger portion sizes of loose compared with
pouched snus; frequency of use was similar for both types of prod-
uct. The daily consumption data were not inconsistent with the
limited amount of existing published information which reports
the average consumption of Swedish snus as 19 g/day (product type
unspecified; European Network for Smoking Prevention [ENSP],
2003) or 14.4 and 20.8 g/day for users of pouched and loose snus,
respectively (Andersson et al., 1994). In contrast to pouched snus,
there was very little low level usage for loose snus; very few loose
snus users took less than 10 g/day and a significant percentage used
50 g/day, as compared with pouched snus users, where 50% con-
sumed less than 10 g/day. The differences in total daily consump-
tion between pouched and loose snus users observed in this study
do not necessarily translate into substantially higher intake of nico-
tine and other snus constituents for loose snus users. Andersson et
al. reported no difference in the 24-hr systemic dose of nicotine and
metabolites (as measured by urinary excretion) or in the saliva co-
tinine levels of loose and pouched snus users. In contrast, in the
same study, Andersson et al. reported that loose snus users extract-
ed twice as much nicotine from loose than from pouched snus.
Andersson et al. explained the discrepancy between the amount
extracted and the actual uptake of nicotine by suggesting that loose
users spit or swallow much more saliva than users of portion-bag
snus. Clearly, further work is required to understand the extract-
ability and bioavailability of nicotine from different snus styles.

The majority of respondents who said they used pouched
snus (89.2%) stated that they used only one snus pouch at a
time. The remainder regularly used two or more pouches si-
multaneously. The mean duration of use was 65.2 min for
pouched snus (Mdn 60 min) and 69.2 min for loose (Mdn
60 min). Therefore, the duration of use was similar for the two
types of product. These figures were somewhat higher than
expected, as a previous study had reported usage times in the
order of 40 min (Hatsukami, Keenan & Anton, 1988). The av-
erage duration of use per day was approximately 12—13 hr for
loose and pouched snus. This figure is consistent with the
Swedish report that states that daily usage for the average snuff
dipper is 11-14 hr (ENSP, 2003) and with previously reported
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daily usage of 13.1 and 12.3 hr for users of pouched and loose
snus, respectively (Andersson et al., 1994), but it is higher than
the 4.2 hr that was previously reported for users of smokeless
tobacco in the United States (Hatsukami et al., 1988).

The number of females in this study was low, but in line
with the relative frequency of snus use in the Swedish popula-
tion (Statistics Sweden [English] Living Conditions, 2007). Nev-
ertheless, there appeared to be gender differences in snus use.
For example, the females in this study had a preference for
pouched over loose snus and tended to use Mini pouches. There
was no reported concurrent use with cigars, pipes, or chewing
tobacco in the female survey population. Females consumed a
significantly lower amount of pouched snus per day (8.5-9.3 g
in comparison with 11.8-12.4 g for male respondents) due to
both smaller numbers and size of pouches. Also, compared with
all males, the usage time per pouch and per day for females was
shorter on average: 47 min per pouch versus 70 min for all males
and 7.7 versus 13 hr/day for males.

In summary, this survey has provided new insights into con-
temporary consumer behavior and usage patterns for loose and
portioned snus in Sweden, such as the marked difference in
daily consumption between loose and pouched snus, the length
of time that snus users typically keep pouches in the mouth, dif-
ferential patterns of use in males and females, and the observa-
tion of simultaneous use of multiple pouches in a small
proportion of the population.
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Table 1 (Supplementary Data): Number of People Contacted and Interviewed at the Three Stages of the Survey

1¥ Stage 2" Stage’ 39 Stage’
Primary Contact Re-Contact Re-Contact
Pouched snususers L oose snususers

Tota contacted by telephone 63,707 1,388 878
Declined to participate in survey 12,182 188 228
Did not fit inclusion criteria 48,398 131 164
Failed to complete the survey 124 0 0

Changed snus type used N/A 27 48
Other reason for exclusion N/A 18 0

Completed Surveys 3,003 1,024 438
Valid datasets after quality checks 2,914 1,019 381

T People contacted were subsets of the original respondents from Stage 1 who where re-interviewed using the same procedures
N/A: not applicable



Table 2 (Supplementary Data): A Comparison of Daily Snus Use Alone To Daily Snus Use Combined With Daily or Occasional Use of Other
Tobacco Articles

Type of tobacco product used All (%) Male Female Pouch L oose
(%) (%) users users
(%) (%)
Snusonly 87.2 87.0 88.9 86.9 87.8
Dual use
Snus and Chewing tobacco 0.2 0.2 0.0 0.1 04
Snus and Cigarettes 9.8 9.9 9.7 10.5 8.7
Snus and Cigars 1.0 11 0.0 0.7 15
Snus and Roll-Y our-Own 0.5 0.5 0.6 0.6 0.5
Snus and Pipes 0.1 0.1 0.0 0.1 0.1
Multiple use
Snus and multiple tobacco articles* 12 12 0.8 18 1.0
N 2914" 2555 359 1713 1098

* Daily snus use and use of two or more of the following: Chewing tobacco, cigarettes, pipes, cigars and roll-your-own cigarettes
T All respondents, 1% stage of the survey



Table 3 (Supplementary Data): Preferences for use of different pouched snus styles

All Male Female

N 1713 1380 333
Portion size % of respondents

Mini 12.7 6.5 38.4
Large (Normal) 82.2 87.5 60.4
Maxi 5.1 6.0 12
Pouch colour % of respondents

Brown 55.6 60.7 34.6
White 44.2 39.1 65.4
Other 0.2 0.2 0.0

T All sole users of pouched snus, 1% stage of the survey



Table 4 (Supplementary Data): Concurrent use of pouched snus

Number of portions All Mae Femae

(%0) (%) (%)

One 89.2 87.3 97.0
Two 9.9 11.6 3.0
Three 04 0.5 0.0
Four 05 0.6 0.0
N 1019" 818 201

T All respondents, 2™ stage of the survey (re-contacted users of pouched snus)



Table5 (Supplementary Data): Daily consumption, pouched snus users

Mean

SD

Minimum
Maximum

1% Quartile
Median

75" Percentile
90™ Percentile
95™ Percentile

N

Packages per day Portions per day Consumption, calculated from

Consumption, calculated

Packages from Portions
(g per day) (g per day)

All Male Female All Male Female All Male Female All Male Female
0.53 0.54 0.49 11.7 12.0 10.4 11.8 124 9.3 111 11.8 8.5
0.286 0.295 0.242 6.45 6.60 5.60 7.20 7.20 6.60 7.00 7.00 6.20

0.3 0.3 0.3 1.0 1.0 1.0 15 15 15 0.3 0.3 0.3

35 35 13 60.0 60.0 30.0 84.0 84.0 30.0 76.5 76.5 36.0

0.3 0.3 0.3 7.0 7.0 6.0 6.0 7.2 5.0 6.0 7.0 3.6

0.5 0.5 0.5 10.0 10.0 10.0 12.0 12.0 7.2 10.0 10.0 7.0

0.7 0.7 0.5 15.0 15.0 12.0 16.8 16.8 12.0 15.0 15.0 11.0

1.0 1.0 1.0 22.0 24.0 20.0 24.0 24.0 24.0 20.0 22.0 20.0

1.0 1.0 1.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
1713" 1380 333 1713 1380 333 1713 1380 333 1713 1380 333

T All sole users of pouched snus, 1% stage of the survey



Table 6 (Supplementary Data): Daily consumption (packages and portions per day), loose snus users

Reported Packages per day

Reported Portions per day

Reported Portions per

Calculated Portion weight (g)

Package
All Male Female All Male Female All Male Female All Male Female
Mean 0.59 0.59 0.58 123 123 135 223 223 22.7 2.64 2.65 2.53
SD 0.329 0.330 0.281 6.62 6.61 6.99 9.29 9.29 9.18 1.18 118 0.98
Minimum 0.3 0.3 0.3 1.0 1.0 2.0 5.0 5.0 10.0 0.63 0.63 1.0
Maximum 3.0 3.0 1.0 48.0 48.0 25.0 80.0 80.0 50.0 10.0 10.0 5.0
1% Quartile 0.3 0.3 0.3 8.0 8.0 10.0 15.0 15.0 15.0 20 2.0 2.0
Median 0.5 0.5 0.5 10.0 10.0 12.0 20.0 20.0 24.0 25 25 21
75" Percentile 10 1.0 1.0 15.0 15.0 20.0 250 25.0 25.0 33 33 33
90™ Percentile 10 1.0 1.0 20.0 20.0 240 35.0 35.0 30.0 42 42 42
95" Percentile 1.0 1.0 1.0 24.0 24.0 25.0 40.0 40.0 40.0 5.0 5.0 4.2
N ;|_098Jr 1075 23 1098 1075 23 1098 1075 23 1098 1075 23

T All sole users of loose snus, 1% stage of the survey



Table 7 (Supplementary Data): Daily consumption (g per day), loose snus users

Consumption, calculated from Consumption, calculated from
Packages Portions
(g per day) (g per day)
All Male Female All Male Femae
Mean 293 293 29.0 321 321 338
SD 16.44 16.50 14.15 22.69 22.72 21.77
Minimum 11.3 11.3 11.3 25 25 4.6
Maximum 150.0 150.0 50.0 240.0 240.0 833
1% Quartile 15.0 15.0 15.0 16.7 16.7 16.7
Median 250 250 25.0 25.0 250 30.0
75" Percentile 50.0 50.0 50.0 40.0 40.0 50.0
90" Percentile 50.0 50.0 50.0 60.0 60.0 66.7
95" Percentile 50.0 50.0 50.0 76.9 75.0 80.0
N 1098 1075 23 1098 1075 23

T All sole users of loose snus, 1% stage of the survey



Table 8 (Supplementary Data): Length of time in mouth during use

Average time normally kept in mouth Shortest time nor mally kept in mouth Longest time nor mally kept in mouth
(minutes) (minutes) (minutes)
Pouched Loose Pouched Loose Pouched Loose

All M F All M F All M F All M F All M F All M F
M ean 65.2 69.7 47.3 69.2 69.6 56.1 317 34.2 217 35.7 36.1 20.6 1159 1238 83.7 1211 1217 97.8
SD 49.8 51.8 35.0 414 41.6 27.1 316 33.2 21.6 31.0 312 16.3 88.6 91.8 64.6 72.0 72.1 68.9
Minimum 3 4 3 5 5 30 1 1 1 1 1 10 1 1 5 5 5 40
Maximum 600 600 180 240 240 120 360 360 120 240 240 60 900 900 420 500 500 240
1% Quartile 30 35 20 40 40 40 10 12 5 15 15 10 60 60 30 60 60 60
M edian 60 60 35 60 60 60 25 30 15 30 30 15 90 120 60 120 120 60
75" Percentile 90 90 60 90 90 60 40 60 30 60 60 20 180 180 120 155 155 120
90" Percentile 120 120 90 122 120 120 60 60 60 75 60 60 240 240 180 213 220 240
95™ Percentile 160 180 120 137 150 120 90 120 60 87 90 60 240 240 180 240 240 240
N 10197 818 201 3g't 372 9 1019 818 201 381 372 9 1019 818 201 381 372 9

T All respondents, 2™ stage of the survey (re-contacted users of pouched snus)
™ All respondents, 3" stage of the survey (re-contacted users of loose snus)



Table9 (Supplementary Data): Total time of daily snus use

Pouched Snus Loose Snus
Calculated time per day usingsnus  Calculated time per day using snus  Reported % of
(hours) (hours) day using snus
All Male Female All Male Female All
Mean 12.0 13.0 1.7 12.7 12.7 14.6 66.6
SD 104 10.9 5.9 7.4 7.3 11.0 23.00
Minimum 0.3 0.5 0.3 15 15 15 4.0
Maximum 144 144 30 50 50 40 100.0
1% Quartile 6.0 6.7 35 7.5 7.5 10.0 50.0
Median 10.0 10.0 6.0 10.5 10.5 13.3 70.0
75" Percentile 13.0 16.0 10.0 16.0 16.0 13.0 85.0
90" Percentile 24.0 24.0 13.0 20.7 20.7 40.0 96.0
95" Percentile 30.0 30.0 20.0 26.3 26.3 40.0 104.0
N 1019 818 201 381" 372 9 381

T All respondents, 2" stage of the survey (re-contacted users of pouched snus)
™ All respondents, 3" stage of the survey (re-contacted users of |oose snus)



Table 10 (Supplementary Data): Location of snusin the mouth

Pouched snus L oose snus
All Male Femae All Male Femae
users (%) (%) users (%) (%)

(%) (%)
L ocation of snusin mouth
Upper lip 95.9 96.7 92.5 98.9 98.9 100.0
Lower lip 3.0 25 4.8 0.9 0.9 0.0
Elsewhere 1.1 0.8 2.7 0.2 0.2 0.0
Movement of snusin mouth during use
Never 63.5 62.6 67.3 81.1 814 65.2
Occasionally move portion 24.1 24.9 20.7 13.0 12.7 26.1
Always move portion 124 125 12.0 59 59 8.7
N 1713" 1380 333 1098 1075 23

T All sole users of pouched snus, 1% stage of the survey
™ All sole users of loose snus, 1% stage of the survey
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