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Abstract

Objective: Nicotine-free electronic cigarettes (EC) alleviate cigarette withdrawal symptoms in the short-term. This
is likely due to mimicking sensations of smoking, but could be a simple distraction effect. To test this, effects of EC
were compared to effects of a distraction tool (a stress ball; SB) on ratings of cigarette withdrawal symptoms
following overnight abstinence and following a day of abstinence.

Method: Thirty-seven smokers (≥ 18 years; at least 10 cigarettes per day, smoking within an hour of waking)
participated in a randomised cross-over trial, with two conditions (EC and SB) following overnight abstinence, on two
separate days. Measures were completed in the morning and again in the evening following EC and SB use
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Although these studies suggest that SMR could assist smokers who
are trying to quit, they did not control for distraction. It is possible that
EC alleviates urges to smoke not because it triggers conditioned
reinforcement, but simply because it distracts the users from their
discomfort. Distraction techniques have been traditionally
recommended to smokers as a strategy to alleviate urges to smoke [18].

The objectives of the current study were to examine the effect of EC
compared to a behavioural distraction tool on: (1) ratings of cigarette
withdrawal symptoms following overnight abstinence; (2) ratings of
cigarette withdrawal symptoms following one day of abstinence to
explore the role of habituation; and (3) product ratings and
preferences.

Method

Design
In this cross-over study, participants took part in two conditions

with a minimum of two days in between: nicotine-free EC and stress
ball (SB) which comprised the behavioural-distraction control (order
counterbalanced). The SB was chosen because it provided a
behavioural activity that did not involve any sensorimotor stimulation
akin to smoking. No previous data exist on their effects, but they have,
along with other behavioural tools such as ‘Tangles’, previously been a
part of self-help toolkits for smokers (e.g. the NHS ‘QuitKit’). For each
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sequentially allocated (via a concealed envelope) to receive the EC or
SB condition first.

At the first morning session, participants were consented and
baseline measures collected. Overnight abstinence was confirmed with
a CO reading (cut-off point of 15 ppm [16,23]). Six participants had
readings between 16 and 18 ppm at either morning session, and one
participant had an average reading of 22.5 ppm across the two
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Results

Participant characteristics
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Withdrawal symptoms during the day
Participants reported moderate levels of withdrawal discomfort over

the course of the day (Table 3).

Abstainers (N=17) Whole sample (N=37)*

EC SB
Mean

difference
(EC-SB)

Sig (95%CI) EC SB
Mean

difference
(EC-SB)

Sig (95%CI)

Mean (SD) Mean (SD)

MPSS score** 2.52 (0.76) 2.51 (0.68) 0.01 0.933 (-0.28-0.31) 2.37 (0.78) 2.46 (0.77) -0.09 0.149 (-0.27- 0.09)

Urge to smoke 3.26 (0.71) 3.65 (1.14) -0.39 0.038 (-0.74- -0.02) 3.28 (0.89) 3.82 (1.68) -0.54 0.001 (-0.81- -0.27)

Urge to smoke
strength 3.18 (0.81) 3.59 (1.18) -0.41 0.052 (-0.82-0.01) 3.19 (0.91) 3.78 (1.21) -0.59 <0.001 (-0.87- -0.32)

Urge to smoke
frequency 3.35 (1.00) 3.71 (1.21) -0.36 0.109 (-0.80- 0.09) 3.38 (1.06) 3.86 (1.25) -0.48 0.015 (-0.84- -0.14)
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Discussion
We hypothesised that nicotine-free e-cigarette (EC), which provide

some of the sensorimotor stimuli of smoking, would alleviate urges to
smoke and withdrawal symptoms better than a stress ball (SB), which
provides a distraction without mimicking sensations of smoking. The
results supported this to some extent: following overnight abstinence,
EC reduced urge to smoke acutely to a greater extent than SB, but this
effect diminished by the evening. EC received consistently higher
ratings than SB.

Despite advantages of EC over SB in the morning and during the
day, by the evening, neither product had much effect. Notably, this
appeared to be due to a diminished effect of EC, as opposed to any
improvement with SB. The most likely explanation is that as the
relevant sensory input is not accompanied by pharmacological
reinforcement, its rewarding effects extinguish. This would support
recent findings that nicotine EC has a greater effect on abstinence and
smoking reduction than placebo EC [24]. Additionally, studies with
DNCs have reported effects on craving alleviation in abstaining
smokers after one [25] and four [26] days of DNC use. This could be in
part due to the potentially reinforcing chemicals still present in DNCs,
or it may be because DNCs provide sensorimotor input more proximal
to smoking than EC.

The EC effect
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