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Abstract

Aims—To measure the prevalence and correlates of nicotine replacement therapy (NRT) use for
reasons other than quitting smoking among smokers in four countries.

Design and setting—Population-based, cross-sectional telephone survey with nationally
representative samples of adult smokers in Canada, the United States, the United Kingdom and
Australia, conducted in 2005.

Participants—A total of 6532 adult daily smokers in Canada (n = 1660), the United States (n =
1664), the United Kingdom (n = 1617) and Australia (n = 1591).

Measurements—Survey questions included demographics, smoking behaviour, use of NRT and
reasons for NRT use, as well as access and availability of NRT.

Findings—Approximately 17% of smokers surveyed had used NRT in the past year. Among
NRT users, approximately one-third used NRT for a reason other than quitting smoking, including
temporary abstinence or reducing the number of cigarettes smoked. The prevalence of non-
standard NRT use was remarkably consistent across countries. Using NRT for reasons other than
quitting was associated with higher education level, heavier smoking, having no quit intentions,
having no past-year quit attempts, the type of NRT product used and accessing NRT without a
prescription.
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Conclusions—The use of NRT for purposes other than quitting smoking is fairly common and
may help to explain the difficulty in detecting significant quitting benefits associated with NRT
use in population studies. Tobacco control policies, including the accessibility of NRT, may have
important implications for patterns of NRT use.

Keywords
Nicotine replacement therapy; smoking cessation; stop smoking medications; tobacco use

INTRODUCTION

Nicotine plays a central role in both the development and treatment of tobacco dependence.
Evidence from more than 100 randomized controlled trials indicates that nicotine
replacement therapy (NRT) is an effective method for reducing the symptoms of tobacco
withdrawal and promoting smoking cessation [1,2]. As a result, various policies have been
introduced to promote greater use of NRT, including changes in regulatory status from
prescription to over-the-counter (OTC) and subsidization policies to minimize the cost of
NRT. These efforts appear to have succeeded in increasing NRT use [3]: in the United
States, NRT use increased more than 150% in the year after it became available OTC [4],
and NRT use more than tripled in California between 1992 and 1999 [5,6].

Several studies suggest that the increase in population rates of NRT use in the United States
may be associated with a decline in its overall efficacy. Population-based studies conducted
in California and Massachusetts reported lower cessation rates for NRT users following the
switch to OTC status [5,7,8]. Although more recent studies suggest that OTC and
prescription NRT have equivalent quit rates [3,9-11], the ‘negative’ findings from
California and Massachusetts remain largely unexplained. Unfortunately, relatively few data
are available from other countries to examine similar trends.

One potential explanation for the US findings lies in how nicotine replacement therapy is
being used by smokers. Several studies have reported that, following the switch to OTC
status, many smokers did not use NRT for the recommended duration or in conjunction with
counselling [5,7,12]. Smokers may also be more likely to use OTC NRT for reasons other
than quitting, such as for reducing, rather than stopping smoking and for temporary
abstinence. For example, one study of cessation aids noted that approximately one-fifth of
smokers who reported NRT use in the past 6 months did not report a quit attempt for the
same period [13]. These types of ‘non-standard” NRT use might be expected to increase in
response to comprehensive work-place smoking restrictions, which have been shown to
reduce cigarette consumption [14-16]. To date, however, there is little research examining
NRT use for reasons other than quitting, including the effect of OTC status and smoke-free
policies.

The current study sought to examine patterns of non-standard NRT use among smokers from
four countries—the United States, Canada, the United Kingdom and Australia—using data
from the International Tobacco Control (ITC) Four Country Survey, a cohort survey of adult
smokers. In particular, the study examined: (i) the proportion of non-standard NRT use; (ii)
individual and country-level differences in non-standard use; and (iii) the association
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between reason for NRT use, access to NRT (prescription versus OTC, payment) and
smoking restrictions.

METHODS

The ITC Four Country Survey is a cohort survey conducted every 12 months with adult
smokers from Canada, the United States, the United Kingdom and Australia. The ITC
survey is designed to evaluate the impact of key national-level tobacco control policies upon
behavioural and psychosocial predictors of tobacco use, including tobacco denormalization.

Sample

The current analysis includes adult daily smokers (18 years or older, smoked more than 100
cigarettes in their life, and smoked at least one cigarette per day) from wave 4 of the ITC
Four Country Survey conducted in 2005. Participants were 6532 daily smokers across the
four countries: Canada (n = 1660), the United States (n = 1664), the United Kingdom (n
=1617) and Australia (n = 1591). A complete breakdown of the ITC Four Country sample
and characteristics has been published elsewhere [17]. Table 1 shows the characteristics of
the sample used in this analysis.

Procedure

The ITC cohort was constructed from probability sampling methods with telephone numbers
selected at random from the population of each country, within strata defined by geographic
region and community size. Eligible households were identified by asking a household
informant the number of adult smokers. The “next birthday method’ [18] was used to select
the respondent in households with more than one eligible adult smoker. Respondents lost to
attrition at each survey wave were ‘replenished’ using the same sampling methods as at
wave 1 recruitment.

The surveys were conducted using computer-assisted telephone interviewing (CATI)
software. In order to increase recruitment rates [19], participants were mailed compensation
equivalent to USr10 prior to completing the main survey.

The study protocol was cleared for ethics by the institutional review boards or research
ethics boards of the University of Waterloo (Canada), Roswell Park Cancer Institute (US),
University of Illinois at Chicago (US), University of Strathclyde (UK) and the Cancer
Council Victoria (Australia). A full description of the ITC methodology and survey rates is
available at http://www.itcproject.org.

Measures

The ITC survey was standardized across the four countries: respondents in each country
were asked the same questions, with only minor variations for colloquial language.

Demographics—Age was grouped into four categories: 18-24, 25-39, 40-54 and 55+
years. Level of education consisted of three categories: high school diploma or lower;
technical, trade school, community college or some university; and university degree.
Annual income was categorized into ‘under $30 000, ‘$30 000-59 999’ and “$60 000 and
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over’ for the US, Canadian and Australian samples. For the UK sample, we used the
following categories: ‘£15 000 or under’, ‘£15 001-30 000’ and ‘£30 001 and over’.
Ethnicity was measured using the relevant Census question for each country and then
analysed as a dichotomous variable (minority versus not) to allow for comparisons across
countries. In Canada, the United States and the United Kingdom, race/ethnicity was
classified as ‘white” versus ‘non-white and mixed race’. In Australia, language was used as a
proxy for Australian ethnicity (‘English-speaking’ = white, ‘non-English speaking’ = non-
white), as is consistent with the Australian census.

Smoking behaviour—The survey included validated measures of smoking behaviour and
quit history. A heaviness-of-smoking index (HSI; range: 0-6) comprised the sum of the
scores from two categorical variables: time to first cigarette and cigarettes per day. Time to
first cigarette was assigned a value of 0 for >60 minutes, 1 for 31-60 minutes, 2 for 6-30
minutes, or 3 for 5 or fewer minutes, and cigarettes per day was assigned a value of 0 for 0-
10, 1 for 11-20, 2 for 21-30 or 3 for >30. Quit attempts were assessed by asking participants
whether they had made any attempt to quit smoking since the last survey date,
approximately 12 months earlier. Participants were then asked about the duration of the quit
attempt and only quit attempts that lasted longer than 24 hours were coded as a quit attempt.
Previous quit attempts were coded as a dichotomous variable: 0 = no attempts, 1 = one or
more attempts. Intention to quit was assessed by asking: ‘Are you planning to quit in the
next month, 6 months, beyond 6 months, or not at all?’, and coded to reflect no plans to quit
(0) or plans to quit (1).

NRT use—Respondents were asked to list what, if any, stop-smoking medications they had
used in the past year. “Any’ NRT use was defined as reporting the use of at least one of the
following: nicotine gum, patch, lozenge, tablet, inhaler or spray. Respondents who reported
using NRT were asked: ‘What was the main reason you used [NRT type]: to stop smoking
completely, to reduce the amount you smoke, to cope with times when you could not or
were not allowed to smoke, or some other reason?’. Non-standard NRT use was defined as
use for any reason other than to stop smoking completely. NRT users were also asked
whether they had obtained the most recent product they had used by prescription, OTC/off
the shelf or from a friend, as well as whether they had paid full price for the product. At the
time of the survey, nicotine gum and the patch were available OTC in all four countries;
nicotine inhalers were OTC in Canada, Australia and the UK, while nicotine lozenges were
available OTC in the United States, Australia and the UK.

Smoke-free policies—Respondents were asked to report the rules about smoking indoors
in their home, work-place, restaurants and bars. For the current analysis, responses for each
setting were coded as ‘completely restricted’ (1) or not (0; including ‘no restrictions’, ‘some
restrictions’ and “did not work outside the home”).

All analyses were conducted using the survey procedures available in SAS version 9.1 (SAS
Institute Inc., Cary, NC, USA) to account for the stratified design of the ITC survey.
Analyses were also weighted to be representative of age and sex prevalence estimates within
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geographic strata and to account for survey non-response. x2 tests were used for between-
country comparisons and other categorical variables. Logistic regression was used to model
reasons for NRT use (standard versus non-standard use). All odds ratios presented in the
Results are adjusted for country, gender, age, ethnicity, income, education, Heaviness of
Smoking Index (HSI), quit intentions and past-year quit attempts. Variables such as type of
NRT product, OTC versus prescription attainment, paying full price for NRT and the
presence of smoking restrictions were added to the regression model in subsequent steps.

Patterns of NRT use

Across all four countries, 17.1% (n =1149) of smokers reported using NRT in the past 12
months. There was a significant overall difference in the prevalence of NRT use by country
(x2 =44.04, P <0.001). Smokers in the United Kingdom were more likely to report using
NRT than those in Canada (22.3% versus 16.5%; x2 =18.7, P <0.001), the United States
(13.2%; x2 =41.1, P <0.001) and Australia (16.3%; x2 =15.7, P <0.001). Figure 1 shows
patterns of NRT use by type of product. The nicotine patch was the most widely used
product, reported by 72% of all NRT users in the past year, whereas 31% reported using
nicotine gum. Use of the nicotine lozenge or tablet and nicotine inhalers was significantly
lower, while use of nicotine spray was less than 1% of NRT users in all countries (data not
shown). The use of multiple NRT products in the past year was reported by 13% of
respondents across countries. Several between-country differences were observed. NRT
users in the United Kingdom were more likely to report using gum than Australia (32 = 5.02,
P =0.025), and lozenge use was greater in Australia compared to both Canada (x2 = 20.32, P
< 0.001) and the United Kingdom (x2 = 5.78, P = 0.016). Lozenge use was also significantly
lower in Canada than in the United States (x2 = 14.82, P < 0.001) and the United Kingdom
(x2 = 11.74, P = 0.001). No significant between-country differences were observed in the
use of the nicotine patch or inhaler.

Non-standard NRT use

Overall, approximately one-third of smokers in all four countries who used NRT in the past
12 months did so for a reason other than quitting (Table 2). The prevalence of nonstandard
use did not vary significantly by country.

Predictors of non-standard NRT use—A logistic regression analysis was conducted
among NRT users (n = 1149) to examine the socio-demographic variables associated with
non-standard NRT use. NRT users with high education level had greater odds of non-
standard NRT use than smokers with low [odds ratio (OR) = 1.82, 95% confidence interval
(CI) = 1.11, 2.99] or moderate (OR = 2.24, 95% CI = 1.29, 3.86) education level. Heavier
smokers (higher HSI scores) also had higher odds of non-standard NRT use (OR = 1.12,
95% CI =1.00, 1.26). Smokers who did not intend to quit (OR = 2.20, 95% CI = 1.32, 3.68)
had higher odds of nonstandard NRT use than those with any quit intentions. In addition,
smokers who had not made a quit attempt in the last year (OR = 2.94, 95% CI = 2.01, 4.28)
had increased odds of non-standard NRT use compared to those who had made a quit
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attempt. Non-standard NRT use was not related significantly to country, gender, age,
ethnicity or income.

Non-standard NRT use varied by product type: NRT was used for a reason other than
quitting by 20.7% of patch users, 55.7% of gum users and 87.9% of those who used both the
patch and gum (32 = 144.7, P < 0.001). After adjusting for country, gender, age, ethnicity,
income, education, HSI, quit intentions, past-year quit attempts, paying full price and
receiving by prescription, smokers who used nicotine gum alone were 3.6 (95% CI = 2.38,
5.56) times more likely to report non-standard use than those using the patch alone. Those
who used both the nicotine patch and gum had far greater odds of non-standard NRT use
than those who used the patch alone (OR = 41.6, 95% CI = 21.73, 79.75). No significant
differences were observed by country in non-standard use by product type.

Policy-relevant variables and non-standard NRT use—As Fig. 2 indicates, the
proportion of NRT users that obtained NRT by prescription in the last year varied
significantly by country (x2 = 133.4, P <0.001). Those who obtained NRT by prescription
had much lower odds of non-standard NRT use (OR = 0.44, 95% CI = 0.28, 0.67) compared
to those who obtained NRT through other sources, including OTC, after adjusting for the set
of covariates described above as well as type of NRT products used. Between-country
differences were also observed in the proportion of NRT users who paid full price for their
NRT product (x2 = 114.3, P <0.001). As Fig. 2 illustrates, paying full price followed a
pattern inverse to that of prescription attainment. Respondents who paid full price for their
NRT were significantly less likely to use NRT for a purpose other than quitting after
adjusting for NRT type, receiving NRT by prescription and other covariates (OR = 0.46
95% CI = 0.30, 0.71).

The association between reasons for using NRT and the presence of smoking restrictions
was also examined. Complete smoking restrictions varied widely across countries, as
reported previously [20,21]. For example, by 2005 complete smoking restrictions in bars
were reported by 52.2% of Canadian respondents, 30.7% in the United States, 17.3% in
Australia and 5.1% in the United Kingdom (32 = 861.2, P <0.001). Complete smoking
restrictions in homes, restaurants and bars were not associated with non-standard NRT use
after adjusting for the covariates listed above. However, United Kingdom smokers reporting
restrictions in the work-place were significantly less likely to use NRT for non-standard use
(OR =0.27, 95% CI = 0.13, 0.54). No other significant effects were detected.

DISCUSSION

The findings indicate that roughly one-sixth of smokers reported using NRT in the past year.
UK smokers reported the highest prevalence of NRT use, due possibly to a comprehensive
national Stop Smoking Service, which includes subsidized NRT [22,23]. In terms of the
types of NRT products, use of the nicotine patch was reported twice as often as nicotine
gum, consistent with previous studies [23-25]. More recent NRT products, including the
nicotine lozenge and inhaler, were significantly less likely to be used.
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The findings reveal that a substantial proportion of NRT use in Canada, the United States,
the United Kingdom and Australia is for a reason other than quitting smoking.
Approximately one-third of all NRT use was for the purpose of reducing smoking,
temporary abstinence or another reason other than quitting smoking. These estimates are
considerably higher than previous estimates of non-standard NRT use. A population-based
survey conducted in 2000-01 in Massachusetts found that approximately 19% of smokers
reported ‘ever’ using NRT for a reason other than quitting [26]. Data from a 2002 survey
conducted in California also found that 14% of smokers reported a reason other than quitting
when asked about their history of NRT use [27]. The higher estimates in the current survey
may be due to differences in the populations studied or they may reflect increases in the
prevalence of non-standard NRT use in the 3—4 years since these earlier surveys were
conducted.

The prevalence of non-standard NRT use was remarkably consistent across countries:
estimates differed by less than 5% across the four countries. In contrast, striking between-
country differences were observed in the source and access of NRT products. In the United
Kingdom, approximately half of NRT products were obtained by prescription, compared to
less than 5% in Australia. Subsidization followed a similar pattern: UK smokers were the
least likely to pay full price for their NRT, while Australians were the most likely. The
differences in prescription rates and subsidization suggest greatly different cessation
services and strategies across countries, at least as they relate to the provision of NRT. The
source of NRT was also associated with non-standard use: smokers who received their NRT
through prescription were significantly less likely to use NRT for the purpose of reduction,
abstinence and other reasons.

Non-standard NRT use was also associated with the type of NRT product used: smokers
were considerably more likely to report non-standard use of nicotine gum than the patch.
This may reflect differences in the nature of the products: whereas the nicotine patch is
designed to provide steady doses of nicotine over relatively long periods, nicotine gum can
be used to provide nicotine doses over shorter periods and may be more suitable for
temporary abstinence. Non-standard use was most common among smokers who reported
using multiple NRT products in the past 12 months. Judging by these data, it would appear
that using multiple NRT products for the purpose of quitting within a 12-month period is
relatively rare.

Heavier smokers, and those with no recent attempts to quit and no intentions to quit
smoking, were significantly more likely to report non-standard NRT use. This might be
expected, given the more frequent need to smoke among these respondents. Smokers with
higher education levels were also more likely to use NRT for reasons other than quitting;
however, there was no association with age, income, ethnicity or gender, nor was there any
association between non-standard use and smoking restrictions, with one exception: UK
smokers reporting work-place smoking bans were less likely to use NRT for a reason other
than quitting. Given that only a few ‘white-collar’ work-places in the United Kingdom were
covered by comprehensive smoking restrictions at the time these data were collected, this
finding may be attributable to the type of smoker in these work-places, rather than the effect
of the smoking restrictions themselves. Longitudinal analyses using subsequent waves of the
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ITC Four Country survey have the potential to examine the relationship between work-place
smoking restrictions and non-standard NRT use in greater depth.

One potential limitation of this study concerns how ‘non-standard’ NRT use was assessed.
Non-standard use was defined as any reason other than ‘to stop smoking completely’, which
included ‘temporary abstinence’ and ‘to reduce consumption’, as well as an ‘other reason’
option, which was endorsed by a significant proportion of nonstandard users. It remains
unclear what types of reasons might be included in this ‘other’ category. In addition, the
current study examined only cross-sectional associations. Future research should examine
the implications of non-standard NRT use for subsequent quitting behaviour, including
whether using NRT for reasons other than quitting changes the likelihood that smokers will
use NRT for subsequent quit attempts.

CONCLUSIONS AND IMPLICATIONS

The public health implications of these findings are some-what unclear. NRT products have
a low addiction potential and the health risks of sustained use are low. As a result, the
prevalence of non-standard NRT use is not necessarily cause for concern [28-31]. Although
the direct health benefits of smoking reduction remain controversial [32], there is some
evidence to suggest that using NRT to cut back consumption may, in fact, increase the
likelihood of subsequent quitting [33—35]. Studies also indicate that smokers have an interest
in gradual smoking reduction, and in using NRT to assist this process [36,37]. At present,
NRT is approved for the purposes of smoking reduction in both Canada and the United
Kingdom [38,39].

The findings from this study may help to explain the difficulty in demonstrating a clear
cessation benefit for NRT in some population-based studies. The failure of such studies to
take non-standard use of NRT into account would bias the results to show a lesser impact of
NRT on cessation rates than would be the case if only those using NRT to make a quit
attempt were considered. In this study, we found that non-standard use of NRT was
significantly more common for non-prescription products, which may explain why the
efficacy of NRT has appeared to have declined in parallel with OTC sales in some studies
[5,7,8]. The switch to OTC may have spawned new uses of NRT more so than it decreased
the effectiveness of NRT when used for the purposes of quitting. This is broadly consistent
with previous reports that the demographic profile of NRT users may have shifted and that
many smokers fail to use NRT for the recommended duration or as directed [5,7,8].

Overall, the findings from this study highlight the importance of monitoring consumer use
of medications beyond the setting of clinical trials. Shifts in regulatory policy, including
OTC status, may have important implications for who is using medication, how it is used,
and the population-level benefit of the product.
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Figure 1.
Types of nicotine replacement therapy (NRT) products used in the past 12 months among

NRT users (n=1149)
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Figure 2.

Proportion of nicotine replacement therapy (NRT) users obtaining any NRT product by
prescription and paying full price in the past 12 months, by country, 2005 (n = 1149)
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Table 2
Reasons for NRT use (n = 1149).

Country Reason % (n) (95% CI)
Canada Quit completely 67.6 (195) (61.7-73.6)
Non-standard use 324 (88) (26.4-38.3)

Reduce amount smoked 9.8 (27)  (6.0-13.6)

To cope when cannot smoke 9.4 (26) (5.5-13.2)

Other/not stated 13.2 (35) (8.7-17.8)
United States Quit completely 63.0 (154) (55.5-70.5)
Non-standard use 37.0 (90) (29.5-44.5)

Reduce amount smoked 5.7 17) (2.6-8.9)

To cope when cannot smoke ~ 10.9 (30) (6.7-15.1)
Other/not stated 20.4 (43) (13.7-27.0)
United Kingdom  Quit completely 645 (235) (58.4-70.5)
Non-standard use 355 (123) (29.5-41.6)

Reduce amount smoked 8.2 (24) (4.3-12.1)

To cope when cannot smoke 7.4 (26)  (3.7-11.1)
Other/not stated 19.9 (73) (15.1-24.7)
Australia Quit completely 65.3 (171) (58.8-71.8)
Non-standard use 34.7 (93) (28.2-41.2)

Reduce amount smoked 9.0 (22) (4.9-13.1)

To cope when cannot smoke 6.5 (19) (3.3-9.7)
Other/not stated 19.2 (52) (13.9-24.4)
Overall Quit completely 65.2 (755) (61.9-68.4)
Non-standard use 348 (394) (31.6-38.1)

Reduce amount smoked 8.3 (90) (6.3-10.2)

To cope when cannot smoke 8.4  (101)  (6.5-10.2)
Other/not stated 18.2 (203) (15.6-20.8)

Cl: confidence interval.
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