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17Aims: To examinewhether a group of social drinkers showed longer response latencies to alcohol-related stimuli

18than neutral stimuli and to test whether exposure to 1) an alcohol-related environment and 2) consumption

19related cues influenced the interference from alcohol-related stimuli.

20Methods:A 2× 2×2× 5 factorial designwith ExposureGroup (high, low) and Consumption Group (high, low) as

21between-participant factors andWord Type (alcohol, neutral) and Block (1–5) as within-participant factors was

22used. Forty-three undergraduate university students, 21 assigned to a high exposure group and 22 to a low ex-

23posure group, took part in the experiment. Exposure Groupwas defined according towhether or not participants

24currently worked in a bar or pub. Consumption Group was defined according to a median split on a quantity–

25frequency measure derived from two questions of the Alcohol Use Disorders Identification Test (AUDIT) ques-

26tionnaire. A modified computerised Stroop colour naming test was used to measure response latencies.

27Results: Exposure and consumption factors interacted to produce greater interference from alcohol-related

28stimuli. In particular, the low consumption group showed interference from alcohol-related stimuli only in the

29high exposure condition. Exposure did not affect the magnitude of interference in the high consumption group.

30Conclusions: Attentional bias is dependent upon exposure to distinct types of alcohol-related cues.

31 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

32 (http://creativecommons.org/licenses/by-nc-nd/4.0/).

3334

35

36

37 1. IntroductionQ3Q4

38 A defining characteristic of incentive-motivational models of ad-

39 dictive behaviours is that ongoing use and misuse of substances leads

40 to an increase in the salience of drug-related cues (Franken, 2003Q5 ;

41 Robinson & Berridge, 1993). It has been argued that with repeated be-

42 havioural enactment an attentional bias towards these concern-

43 related stimuli develops, meaning that they are detected automatically

44 (without conscious awareness),which results in the desire to undertake

45 associated behaviour (see Field, Munafo, & Franken, 2009; Franken,

46 2003). Utilising various experimental tasks (e.g. modified Stroop, eye

47 tracking technology, flicker induced change blindness, dot probe), at-

48 tentional biases for concern-related stimuli have been identified in a va-

49 riety of habitual behaviours including alcohol use (e.g. Sharma, Albery,

50 & Cook, 2001), cannabis use (e.g. Cane, Sharma, & Albery, 2009),

51 smoking (e.g. Attwood, O'Sullivan, Leonards, Mackintosh, & Munafò,

52 2008), and sex-related activity (Fromberger et al., 2012). The role of au-

53 tomatic processes for the cognition of addiction-related cues has been

54 the subject of theoretical debate (Albery, Sharma, Niazi, & Moss, 2006;

55McCusker, 2001, 2006; Moss & Albery, 2009; Tiffany, 1990). It is argued

56that problem drinkers have amemory structure for alcohol-related con-

57cepts that is generated at an implicit level (Stacy, 1997; Q6Stacy & Weirs,

582006; Weinstein & Cox, 2006; Wiers, Houben, Smulders, Conrod, &

59Jones, 2006). In otherwords, alcohol users, and other substance abusers,

60do not have control over attention to relevant stimuli and activation of

61appropriate memory structures that, in turn, may guide behavioural re-

62sponses to such cues (Ingjaldsson, Thayer, & Laberg, 2003a; Leung &

63McCusker, 1999; Munafò, Mogg, Roberts, & Bradley, 2003; McCusker &

64Gettings, 1997). If this is the case then alcohol users should showgreater

65pre-occupation with alcohol-related stimuli compared to non-alcohol-

66related stimuli. This effect has been shown to be consistent across stud-

67ies using free association memory activation paradigms amongst

68alcohol users and other substance users (e.g. Leung & McCusker,

691999; Stacy, 1995), psychobiological measures (e.g. Ingjaldsson

70et al., 2003a, 2003b) and other implicit correlates of alcohol-related

71problems (e.g. Bruce & Jones, 2004; Cox, Brown, & Rowlands, 2003;

72Field, Mogg, & Bradley, 2005; Field, Mogg, Zetteler, & Bradley, 2004;

73Jones, Jones, Smith, & Copley, 2003; Moss, Albery, & Sharma, 2011;

74Pothos & Cox, 2002; Townsend & Duka, 2001; see Bruce & Jones, 2006).

75In work which has utilised a modified Stroop task (Stroop, 1935), in

76which participants are asked to ignore a presentedword and respond to

77the colour in which the word appears, it is found that alcohol-related
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78 words show increased response latencies in comparison to neutral

79 words amongst problem drinkers (e.g. Bauer & Cox, 1998; Sharma

80 et al., 2001). Theoretically, this effect has been explained in terms

81 of the automatic activation of a semantic network related to alcohol

82 (e.g. Cox, Fadardi, & Pothos, 2006; Field, 2006; Franken, 2003;

83 Sharma et al., 2001). If this explanation were reasonable it would

84 predict that such an effect would also be apparent amongst a sub-

85 group of non-problem drinkers. Few studies have addressed this

86 issue by comparing high and low consuming non-problem drinkers.

87 Cox, Yeates, and Regan (1999) and Cox et al. (2003) reported no in-

88 terference from alcohol-related words in either group whereas

89 Sharma et al. (2001) and Bruce and Jones (2004) demonstrated

90 that within a high consuming group of non-problem drinkers there

91 was significant interference. One aim of the present study was to

92 provide further evidence for an alcohol Stroop effect amongst high

93 consuming social drinkers.

94 Although the preferred explanation for interference amongst

95 problem and non-problem social drinkers is that repeated engage-

96 ment in drinking behaviour strengthens the semantic network relat-

97 ed to alcohol, other not incompatible explanations are possible. One

98 relates to the frequency of exposure to alcohol-related stimuli. This

99 frequency of exposure explanation suggests that problem drinkers

100 have a greater pre-exposure to alcohol-related stimuli that acts to

101 prime the related semantic network which manifests itself in in-

102 creased interference compared to non-problem drinkers. Using a

103 modified Stroop, Sharma et al. (2001) have provided some evidence

104 against this hypothesis showing that amongst problem drinkers

105 there was no increase in the interference (reaction time to alcohol

106 stimuli minus neutral stimuli) when alcohol-related stimuli were

107 repeated. This data suggested a reduction in this interference with

108 repetition, which supports a habituation response, and is consistent

109 with evidence from other studies that show a reduction in the

110 modified Stroop effect (and other measures of attention) after inter-

111 vention through repetition (see Waters & Leventhal, 2006; see

112 Williams, Mathews, & Macleod, 1996). For example, Marissen et al.

113 (2006) showed a decrease in attentional bias (using a modified

114 Stroop) for heroin-dependent individuals after cue exposure treat-

115 ment or placebo conditions. Similarly,Q7 Schoenmakers, Wiers, Jones,

116 Brice, and Jansen (2007) found a decrease in attentional bias (mea-

117 sured with the dot probe task) amongst heavy drinkers who had un-

118 dertaken an attentional retraining programme. This issue has also been

119 investigated by comparing spouses of patients with a control group

120 since spouses are assumed to have been exposed more frequently to

121 concern-related cues than control participants. McCusker and Gettings

122 (1997) showed no greater interference for gambling-related stimuli in

123 a group of spouses of gamblers and a control group. The current paper

124 attempts to address this version of the frequency of exposure explana-

125 tion by comparing two groups of social drinkers. A control group of so-

126 cial drinkerswas compared to an experimental groupwhoworked in an

127 alcohol-related environment. It is predicted that if frequency of expo-

128 sure moderates the interference from alcohol-related stimuli then the

129 experimental group should show greater interference than the control

130 group.

131 A second explanation relates specifically to the drinking behav-

132 iour of individuals as a measure of frequency of exposure rather

133 than to exposure to general alcohol cues in the environment. If

134 drinking behaviour is a viable exposure cue there should be in-

135 creased interference for alcohol related stimuli in comparison to

136 neutral stimuli for those individuals who drink more alcohol on

137 more occasions. In the present study a quantity–frequency measure

138 of drinking behaviour was used to compare social drinkers. If inter-

139 ference from alcohol-related stimuli is greater amongst those who

140 consumed greater amounts of alcohol on more occasions when com-

141 pared to those who consume less on fewer occasions, it could be ar-

142 gued that drinking behaviour per se as a measure of frequency of

143 exposure moderates any interference effects.

1442. Method

1452.1. Participants

146Forty-five undergraduate university students took part in the study.

147Participants were divided into low exposure (N = 22) and high expo-

148sure (N = 21) groups on the basis of whether participants currently

149worked in a bar or pub. The high exposure group (mean = 18.14 h

150per week, SE = .90, range 11–26 h per week) reported a significantly

151greater number of hours spent in bars/nightclubs/pubs (including

152work time) than the low exposure group (mean = 7.77 h per week,

153SE= .61, 1–10 h per week), t(41)= 9.62, p b .001. For analyses involv-

154ing the specific effects of participants' alcohol consumption a median

155split was carried out on a quantity–frequency measure of alcohol con-

156sumption derived from the multiple of two questions of the AUDIT

157questionnaire (i.e. ‘How often do you have a drink containing alcohol?’

158(scored 0–4) and ‘Howmanydrinks containing alcohol do you have on a

159typical day when you are drinking?’ (each scored 0–4)) Q8. Possible range

160of scores for this measure was 0–16. Participants were divided into

161either high consumption (N = 21, mean = 7.38, SE = .55, range

1624–12) or low consumption (N = 22, mean = 1.22, SE = .25, range

1630–3) groups accordingly.

1642.2. Design

165A 2× 2× 2 × 5 factorial designwith Exposure Group (high, low) and

166Consumption Group (high, low) as between-participant factors and

167Word Type (alcohol, neutral) and Block (1–5) aswithin-participant fac-

168torswas used Q9. The first five neutral wordswere presented as part of one

169block, the secondfive as part of another block and so on for a total offive

170blocks (see theMaterials section for the words used). In each of the five

171blocks a different set of five words were used. Words across the five

172blocks were counterbalanced using a Latin square design. Each of

173the words was presented in each of four ink colours, red, green, blue

174and brown giving 20 stimuli per block. These twenty stimuli were

175randomised with the restriction that an identical word or colour could

176not repeat itself on consecutive trials. This formed one block in the stim-

177ulus array. Five such blockswere formed to produce 100 neutral catego-

178ry stimuli. The same design was used for the alcohol related words

179producing 100 alcohol related stimuli. For half the participants the alco-

180hol stimuli were presented before the neutral stimuli and for the other

181half the neutral stimuli were presented before the alcohol stimuli.

182There was a short break of about 1 min at the end of one stimulus set

183and the beginning of the second stimulus set.

1842.3. Materials

185The words used in the experiment were all presented in capital let-

186ters and were as follows.

187Neutral category (environmental features) words: BOG, RAVINE,

188VALLEY, BRIDGES, PEBBLE, COVE, CRAGS, LEAVES, PLAIN, GEYSER,

189TRENCH, CANAL, INLET, HARBOR, TREE, SWAMP, MOSS, HILL, TUNNEL,

190CLIFF, HOLLOW, MEADOW, WINDS, FOG, OCEAN.

191Alcohol words: PUB, LIQUEUR, WINE, COCKTAIL, BREWERY, BREW,

192CIDER, SPIRITS, LIQUOR, TAVERN, MEAD, STOUT, BOOZE, DRUNK,

193BITTER, SCOTCH, SHERRY, BAR, BOURBON, SALOON, ALCOHOL, WHIS-

194KEY, PORT, GIN, BEER.

195Neutral words were selected from the category of environmental

196features, as used previously by McKenna and Sharma (1995) and

197Sharma et al. (2001). The words used for the environmental features

198and alcohol categories were selected as follows: First, a number of

199words that the authors thought might belong to this category were se-

200lected and then rated by four judges on a five point (0–4, bad–good)

201scale as to category membership. Using a criterion of at least three out

202of four judges giving a rating of 2 or more, the selected words were

203then matched for word frequency and word length using Kucera and
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204 Francis (1967). Mean word frequency did not significantly differ be-

205 tween alcohol (mean = 20.6, sd = 23.10) and neutral (mean =

206 21.04, sd = 23.01) words, t(48) = 0.067, p N 0.9, and word length did

207 not differ significantly between alcohol (mean = 5.36, sd = 1.44) and

208 neutral (mean = 5.16, sd = 1.03) words, t(48) = 0.565, p N 0.5. Also

209 word frequency and word length were matched between the five

210 blocks.

211 All stimuli were presented using a Viglen 386 PC computer. A turbo

212 basic programme controlled stimulus presentation and collected

213 response latencies with an accuracy of 1 ms. Participants sat approxi-

214 mately 60 cm from the computer screen with each word of the dimen-

215 sions 0.6 cmhigh (0.6° of visual angle) and approximately 2 cmwide (2°

216 of visual angle).

217 2.4. Procedure

218 The procedure was identical to that reported by Sharma et al.

219 (2001). The task involved presenting a single colour-word at the centre

220 of a white coloured video screen. Each stimulus remained on the screen

221 until a response was made. Following the participants' response the

222 next stimulus was presented immediately.

223 Participants were introduced to the task as a colour perception task.

224 They were instructed to ignore the words and make a key-press re-

225 sponse to the colour of the ink as quickly and as accurately as possible.

226 If any errors were made they were asked not to correct themselves. Be-

227 fore conducting the experiment all participants were given two practice

228 sessions involving 100 repeated letter strings (e.g. XXXX). A short break

229 was given between each of the two practice sessions and the beginning

230 of the experimental session.

231 Prior to the experimental session participants were informed that

232 real words were going to be presented but were not informed of the na-

233 ture of these words. All responses were made using one of four buttons

234 by positioning the index and middle fingers from each hand on top of

235 each of the buttons. Each button was labelled with one of four words

236 written in black ink, BLUE, BROWN, RED and GREEN. Half the partici-

237 pants received the red and green labels on the left hand and the blue

238 and brown labels on the right hand and the other half in reverse order.

239 After completing the alcohol Stroop task participants were asked to

240 complete two questionnaires. The AUDIT (Saunders, Aasland, Babor, De

241 La Feunte, & Grant, 1993) was used to measure harmful drinking. Be-

242 cause previous work has shown that state anxiety and trait anxiety to

243 be associated with increased interference (Williams et al., 1996) the

244 State–Trait Anxiety Inventory (Spielberger, Gorsuch, Lushene, Vagg, &

245 Jacobs, 1983) was also presented.

246 3. Results

247 3.1. Analysis of response latencies

248 The mean correct reaction times (RT) were analysed using a 4-way

249 ANOVA with Exposure Group (low, high) and Consumption Group

250 (low, high) as between-participant factors and Word Type (alcohol,

251 neutral) and Block (1–5) as within-participant factors. Results showed

252 that the colour identification of alcohol words (1031 ms) took longer

253 than neutral words (981ms), F(1,39)= 9.97, p b .003, Eta2= .87. A sig-

254 nificantWord Type × Exposure Group interaction showed increased in-

255 terference scores (RT alcohol–RT neutral) for the high exposure group

256 compared to the low exposure group, F(1,39) = 4.36, p b .05, Eta2 =

257 .53 (see Table 1).

258 In addition aWord Type × Exposure Group × Consumption Group in-

259 teraction was found, F(1,39) = 4.62, p b .04, Eta2 = .55. To explore this

260 finding interference scores for the Exposure Group × Consumption

261 Group interaction term were calculated and included in a two-way

262 ANOVA. This interaction was shown to be significant, F(1,39) = 4.62,

263 p b .03, Eta2= .55 (see Fig. 1 and Table 2). Simple effects analyses within

264 the low consumption group showed increased interference for the high

265exposure group relative to the low exposure group, F(1,20) = 12.19,

266p b .01, Eta2 = .91. No effect was shown within the high consumption

267group by exposure, F(1,19) = .002, p N .05, Eta2 = .05. In addition, the

268simple effect within the low exposure group showed increased interfer-

269ence for the high consumption group, F(1,20) = 4.75, p b .05, Eta2 =

270.55, while the simple main effect of consumption was not significant in

271the high exposure group, F(1, 19) = 1.41, p N .05, Eta2 = .02. Moreover,

272within the high consumption group themagnitude of the overall interfer-

273ence was shown to be significant, one-sample t(20) = 2.07, p b .05.

274In addition, there was no significant interaction between Exposure

275Group, Consumption Group, Word Type and Block showing that there

276was no increase or decrease in interference scores with repeated expo-

277sure to alcohol words for either high or low consumption groups or high

278and lowexposure groups, F(4, 156)= .233, p= .92, Eta2=.10. All other

279main and interaction effects were not significant (ps N .05).

2803.2. Analysis of errors

281Errors were not subjected to inferential statistics since very few

282were made. The error rates were: High exposure group (alcohol

283words = 1.9%, neutral words = 1.8%); low exposure group (alcohol

284words = 2.7%, neutral words = 1.6%); high consumption group (alco-

285hol words = 1.8%, neutral words = 1.5%); low consumption group (al-

286cohol words = 2.5%, neutral words = 1.5%).

2873.3. Analysis of AUDIT, state anxiety and trait anxiety

288AUDIT, state anxiety and trait anxiety scores were analysed using 2-

289wayANOVAswith ExposureGroup (low, high) and ConsumptionGroup

290(low, high) as between-participant factors. Results showed no differ-

291ences between low exposure and high exposure for AUDIT score, F(1,

29239) = .36, p = .55, Eta2 = .09, state anxiety, F(1, 39) = .04, p = .85,

t1:1Table 1

t1:2Mean correct reaction times inmilliseconds (standard errors in parentheses) to respond to

t1:3the colour of alcohol and neutral words for exposure groups and consumption groups.

t1:4Exposure

t1:5Group

Word Type Interference score

(alcohol–neutral)
t1:6Neutral Alcohol

t1:7Low exposure 1006.57 (27.58) 1020.19 (31.97) 13.62 (17.38)

t1:8High exposure 966.44 (35.51) 1052.91 (42.87) 86.47 (25.44)

t1:9Low consumption 1009.02 (27.02) 959.82 (36.65) 50.88 (22.30)

t1:10High consumption 952.80 (75.78) 1026.58 (62.63) 50.81 (24.51)

t1:11Total 984.93 (22.76) 1035.80 (26.77) 50.87 (14.99)
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Fig. 1. Mean correct interference scores (alcohol RT–neutral RT) for consumption groups

and exposure groups.
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293 Eta2= .05, or trait anxiety, F(1, 39)= .63, p= .43, Eta2= .12. Low con-

294 sumption and high consumption groups were also not shown to differ

295 for state anxiety, F(1, 39) = .01, p = .92, Eta2 = .05, or trait anxiety,

296 F(1, 41)= .012, p= .913, Eta2= .05. The finding that AUDIT scores dif-

297 fered between consumption groups, F(1, 39) = 30.35, p b .001, Eta2 =

298 1.00, confirms the differentiation in terms of a median split adopted

299 for this factor (see Table 3Q10 ). All interaction effects were not significant

300 (ps N .05).

301 4. Discussion

302 Results of this study demonstrate an attentional bias towards alcohol

303 cues amongst heavy non-problem social drinkers. It is interesting to

304 note that the group of non-problem drinkers in the present sample

305 had AUDIT scores comparable to the non-problem drinkers reported

306 in Sharma et al. (2001). This replicates findings reported by Sharma

307 et al. (2001) and supports the view that there is a sub-group of social

308 drinkers forwhoma semantic network related to alcohol can be activat-

309 ed automatically. The purpose of this study was to test a frequency of

310 exposure hypothesis, which suggests that mere exposure to alcohol-

311 related cues might be sufficient to generate an attentional bias.

312 We tested this hypothesis in two ways. We first asked the question,

313 does mere exposure to alcohol related cues over time (i.e. across exper-

314 imental blocks) in the modified Stroop task produce increased interfer-

315 ence from alcohol words. If this were the case the argument would be

316 that repeated exposure to alcohol stimuli creates such interference.

317 Our results showed this not to be the case. There was no evidence that

318 interference significantly increased with repeated exposure to alcohol

319 stimuli during the experiment and supports earlier findings (Sharma

320 et al., 2001; Williams et al., 1996).

321 We then examined whether there was greater interference from

322 alcohol-related stimuli in a group of individuals who are exposed

323 more frequently to an environment rich in alcohol-related cues,

324 operationalised here as number of hours spent in bars/pubs/nightclubs

325 per week. Results showed that this measure of frequency of exposure

326 interacted with drinker type to produce greater interference from alco-

327 hol words. The pattern of results indicates that frequency of exposure

328 per se is not important in understanding attentional disruption from

329 alcohol stimuli amongst social drinkers. Amongst the heavy social

330 drinkers, therewas no difference between those in the high and low ex-

331 posure groups. This finding is consistent with other evidence not show-

332 ing an increase in interference with increased exposure (McCusker &

333 Gettings, 1997; Sharma et al., 2001). However, we found that light

334 drinkers who are exposed to environmental cues through spending

335 more time in a bar showed significantly greater interference than

336thosewho had not been exposed to such cues. This group of light drink-

337ing, high exposure participants demonstrated a statistically equivalent

338interference from alcohol related stimuli to the heavy drinkers. It

339seems therefore that the role of environmental cue exposure for atten-

340tional disruption is especially important for those individuals who do

341not consume much alcohol.

342The question now becomes, why should this be the case? One possi-

343ble answer concerns thenature of the cues towhich a person is exposed.

344Drinking behaviour and spending time in a bar differ in as much as the

345former can be seen as involving a person activelymanipulating alcohol-

346related cues, while the latter can be seen as a person being the passive

347recipient of alcohol-related cues. Amongst the heavy drinkers, it

348seems that the active engagement with the alcohol-related cues in

349their environment (i.e. drinking) is sufficient to lead to the development

350of an attentional bias. The finding that increased passive exposure to

351such cues did not lead to increased interference amongst this group sug-

352gests a threshold model, whereby these individuals are less sensitive to

353passive environmental cues. This is supported by the differential levels

354of interference observed amongst light drinkers whowere passively ex-

355posed to alcohol-related cues. Previous research has demonstrated that

356the active engagement in drinking is not sufficient to produce interfer-

357ence effects amongst this group (Sharma et al., 2001; Q11Townsend &

358Duka, 2001). The implication of the present findings is that, for light

359drinkers, passive environmental cue exposure can lead to the develop-

360ment of attentional biases for alcohol-related cues. Importantly, passive

361and active exposure does not seem to produce a cumulative increase in

362interference.

363As this study reports findings from a relatively small sample, future

364research should explore the role of passive exposure and active drinking

365engagement to further understand this effect. In addition, while passive

366exposure was operationalised here as the number of weekly hours

367spent in bars and nightclubs, it would be useful to examine the nature

368of this exposure — for instance, whether individuals are working or

369socialising in these environments. Previous research exploring atten-

370tional biases amongst non-drinkers demonstrated that such biases can

371be detected amongst individuals who abstain for religious reasons

372( Q12Moss et al., 2012), so it would be interesting to examine whether

373groups of individuals such as healthcare professionals – who are fre-

374quently exposed to the negative consequences of alcohol – develop

375biases which differ from other professionals such as bar staff. This kind

376of further studywill add to our understanding of thenature of attention-

377al biases in this field, in terms of the extent to which they directly or in-

378directly motivate prospective drinking behaviour.
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