PAGE  
1
Automatic smoking associations


RUNNING HEAD: AUTOMATIC SMOKING ASSOCIATIONS

Automatic Associations with the Sensory Aspects of Smoking: Positive in Habitual Smokers But Negative in Non-Smokers.

Jorg Huijding & Peter J. de Jong

Department of Clinical and Developmental Psychology, University of Groningen, Groningen, The Netherlands.

Published as:
Short Communication

(2006) Addictive Behaviors, 31, 182-186.

Abstract

To test whether pictorial stimuli that focus on the sensory aspects of smoking elicit different  automatic affective associations in smokers than in non-smokers, 31 smoking and 33 non-smoking students completed a single target IAT. Explicit attitudes were assessed using a semantic differential. Automatic affective associations were positive in smokers but negative in non-smokers. Only automatic affective associations but not self-reported attitudes were significantly correlated with craving. Together these findings are consistent with the idea that positive (automatic) attitudes are involved in smoking behavior and support the view that direct and indirect measures tap different cognitive motivational systems.
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Automatic Associations With the Sensory Aspects of Smoking: Positive in Habitual Smokers But Negative in Non-Smokers.
Several theorists have stressed the importance of attitudes as determinants of  (unhealthy) behaviors (e.g., Ajzen, 2001). Meanwhile, smokers typically display neutral to negative global attitudes toward smoking on self-report measures (e.g., Swanson, Rudman, & Greenwald, 2001; Huijding, de Jong, Wiers, & Verkooijen, 2005). Several studies have also found negative associations towards smoking using indirect measures of automatic associations (e.g., Swanson et al., 2001; Huijding et al., 2005). Thus, these negative attitudes seem not merely to reflect self-presentational concerns, and suggests that at least global attitudes are no driving force in smoking. Meanwhile, smoking is a complex behaviour, and different attitudes may exist towards different aspects of smoking. In line with this, Sherman, Presson, Chassin, Rose, and Koch (2003, Exp 1) found positive associations when focussing on the sensory aspects of smoking, but negative associations when focussing on packaging information. However, in a subsequent study these specific attitudes failed to discriminate between smokers and non-smokers (Sherman et al., 2003, Exp 2). One testable explanation for these findings might be that the priming procedure that was used was not sufficiently sensitive to detect interindividual differences. A feasible alternative would be to use the Implicit Association Test (IAT: e.g., Greenwald & Nosek, 2001), which has repeatedly been shown to differentiate between smokers and non-smokers (Swanson et al., 2001; Sherman et al., 2003; Huijding et al., in press), and seems to have superior psychometric characteristics in terms of reliability and effect size (Greenwald & Nosek, 2001). However, unfortunately the original IAT does not allow for a non-relative assessment of associations with smoking per se. Therefore, the present study used a recently designed non-relative variant of the IAT, the single target IAT (stIAT: Wigboldus, Holland, & van Knippenberg, 2005), to further test smokers’ and non-smokers’ attitudes towards the sensory aspects of smoking. Using the stIAT, smokers were expected to show positive and non-smokers to show negative associations with smoke cues. 

Method

Participants
Thirty-one smoking, and 33 non-smoking students (mean age = 22.9, SD = 3.8), participated in return for a small token (candy). Smokers’ mean score on the Fagerstöm Tollerance Questionnaire (FTQ: Prokhorov et al., 2000) was 3.1 (SD = 1.4) (see Table 1). 

Measures and procedure
Participants were tested in small groups with a maximum of 4 individuals. Smokers started with rating their craving for a cigarette on a 5-point scale. Then participants completed the stIAT, a computerized reaction time task. Based on Wigboldus et al. (2005), we designed a stIAT to assess participants’ affective associations with smoking stimuli. Participants simultaneously sorted target pictures of smoking related scenes (e.g., someone lighting a cigarette)1 and stimulus words belonging to the attribute categories ‘pleasant’ or ‘unpleasant’ as fast as possible to the appropriate superordinate category using a left (‘Q’) or a right  (‘P’) response key on a keyboard. The task consisted of two test phases. In one test phase smoking and ‘pleasant’ were mapped on a single response key, and unpleasant on the other. In the other test phase smoking and ‘unpleasant’ were mapped on a single key and pleasant on the other. The difference in reaction times between both test phases is assumed to reflect whether smoking is associated more strongly with either attribute category, with relatively fast responses reflecting relatively strong associations. Each test phase was preceded by a practice phase. The target and attribute categories each consisted of 5 exemplar stimuli2. Each target picture and each attribute stimulus that shared the response key with smoking was presented once during the practice and 3 times during the test phases. Each stimulus from the other attribute category was presented twice during practice and 6 times during test the phases. Thus, correct responses were divided equally over the two response keys. After an incorrect response, the word ’fault‘ appeared on the screen until the correct answer was given. A 500 ms stimulus interval was used. The target-attribute combinations that shared response keys (i.e., block order), and left or right key response requirements were counterbalanced. 

After the stIAT participants completed a set of 8 semantic differential items as an explicit measure of associations with smoking. Each item consisted of a polar-opposite adjective pair (see Table 1) divided on a 7-point scale (e.g., Huijding et al., 2005). Then participants completed the short version of the FTQ for adolescents, a 7-item, multiple-choice questionnaire for assessing nicotine dependence (Prokhorov et al., 2000), and finally rated their craving again. 
Results

Single Target IAT

Following Wigboldus et al. (2005) we included only the median response latencies of the correct responses to the attribute items in the two critical phases (see Table 2). To explore the difference between smokers and non-smokers we calculated a stIAT effect so that negative stIAT effects indicate relatively strong associations with unpleasant (see also Table 2). Given our specific hypotheses the reported tests are one-tailed. The stIAT effect was significantly more positive for smokers than for non-smokers, t(61) = -3.3, p < .01. The stIAT effect for non-smokers was significantly more negative than neutral, t(32) = -2.8, p < .01, whereas the stIAT effect for smokers was more positive than neutral t(29) = 1.9, p < .05.

Semantic differential

Mean scores as a function of smoking status are shown in Table 1. Non-smokers’ scores were significantly higher (i.e., negative attitudes) than neutral (a score of 4), t(32) = 15.7, p < .01. Smokers’ scores did not deviate from neutral, t(30) <1, but were significantly lower (i.e., more positive) than those of non-smokers, t(62) = 10.7, p < .01.
Correlations
More positive automatic associations were associated with more positive self-reported attitudes (r = -.48, p < .01), and nicotine dependence (r = .36, p < .05). Interestingly, smokers’ craving for a cigarette at the end of the experiment was significantly associated with their automatic smoking related affective associations (r = .39, p < .05), but not with their self-reported attitudes (r = -.22, p > .2).
Discussion 

The present results show that smokers tend to display positive associations with smoking when they are focused on the sensory aspects of smoking. These findings are consistent the results of Sherman et al. (2003) and extend them in that the presently used measure of automatic associations could differentiate between smokers and non-smokers. This suggests that specific valence associations with smoking may be important in smoking behaviour. Perhaps even more positive associations with smoking may emerge when specific attributes like ‘tasty’ vs. ‘dirty’, or ‘enjoyable’ vs. ‘annoying’ are used rather than ‘pleasant’ and ‘unpleasant’. Meanwhile, it should be acknowledged that this study is silent with respect to the question whether multiple automatic associations with smoking do indeed exist in smokers, since we specifically focused on sensory aspects.
The present findings on the semantic differential are consistent with previous research that reported global attitudes of smokers to be neutral to negative (e.g., Swanson et al., 2001; Huijding & de Jong, 2005). Interestingly however, at an item level, the semantic differential data revealed ambivalent attitudes in smokers. Smokers rated smoking as pleasant, sociable, and calming, but also as bad, unhealthy, harmful, and unsexy, albeit to a significantly lesser extend than non-smokers. This suggests that rather than cognitively bolstering their explicit attitudes toward smoking (Swanson et al., 2001), this sample of smokers seemed to ignore, or downplay the negative consequences of smoking. Most importantly, similar to what seems to be the case for smokers’ automatic associations, smokers self-reported attitudes toward smoking differ depending on what aspect of smoking is made salient.
Interestingly, only the stIAT effect was significantly associated with craving3. This is in line with the idea that measures of automatic associations may tap unique information, that is either unavailable for conscious introspection, or is regarded as irrelevant for completing self-report measures. Furthermore, as craving is conceptualized as the strong activation of behavioural intentions, this suggests that measures of automatic associations may be a better predictor of subsequent smoking than self-report measures (cf. Deutsch & Strack, in press).
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Footnotes

1. The pictorial stimuli can be obtained from the first author.

2. Participants’ valence ratings confirmed the validity of the exemplar words.

3. Only craving at the end but not at the start of the experiment was associated with the stIAT, suggesting that it were the pictures in the stIAT that induced the craving.
Table 1

Summary Statistics for the Self-Report Measures






Smokers

Non-smokers

Difference
Measure


Mean (SD)

Mean (SD)

t(62)
p
 
FTQ




3.1 (1.4)

-


-

Semantic differential

4.0 (0.58)

5.6 (0.59)

10.7
< .01

Good-bad


5.3
-

6.5 
-

4.4
< .01

Healthy-unhealthy

6.3
-

6.9 
-

3.5
< .01

Sexy-unsexy


4.5
-

5.6 
-

3.7
< .01

Pleasant-unpleasant

2.3
+

6.0 
-

14.7
< .01

Harmless-harmful

5.1
-

5.8 
-

1.4
> .1

Sociable-unsociable

3.1
+

4.8 
-

5.8
< .01

Glamorous-ugly

3.8
=

5.2 
-

5.5
< .01

Calming-stressful

2.0
+

4.2 
=

8.9
< .01

Note. Higher scores on the semantic differential mean a more negative attitude with 4 representing neutral; +/- significantly more positive or negative than neutral; = is not significantly different from neutral.

Table 2

Mean Median Response Latencies to the Attribute Stimuli during the test phases in ms. as a Function of  Smoking Status.



Smokers


Non-smokers

Smoking + unpleasant

638 (89)


610 (75)

Smoking + pleasant

616 (87)


647 (105)

stIAT effect


22 (64)



-37 (76)

Note. stIAT effect = mean response latency (smoking + negative) – (smoking + positive).
