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Abstract
Because overconsumption of food contributes toadlth, understanding what affects how
much people eat is of importance. The ‘bogus’ teeteis a measure widely used in eating
behaviour research to identify factors that mayehaweausal effect on food intake. However,
there has been no examination of the validity eflibgus taste test as a measure of food
intake. We conducted a participant level analyéidlopublished laboratory studies that used
the taste test to measure food intake. We assegstier the taste test was sensitive to
experimental manipulations hypothesized to increaskecrease food intake. We examined
construct validity by testing whether participaexshunger and liking of taste test food were
associated with the amount of food consumed inabie test. In addition, we also examined
whether BMI (body mass index), trait measures efatly restraint and over-eating in
response to palatable food cues were associatadawitl consumption. Results indicated
that the taste test was sensitive to experimeraaipalations hypothesized to increase or
decrease food intake. Factors that were relialdg@aated with increased consumption during
the taste test were being male, have a higheribadalnger, liking of the taste test food and
a greater tendency to overeat in response to p#&diaod cues, whereas trait dietary restraint
and BMI were not. These results indicate that thguls taste test is likely to be a valid
measure of food intake and can be used to idefatttyrs that have a causal effect on food

intake.
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The bogus taste test: Validity as a measure of laboratory food intake
Because of the damaging effects that poor dietoaredconsumption of food have on health
(Kopelman, 2007; Prentice, 2001), there is a neathtlerstand the factors effecting how
much people eat. Moreover, isolating the causalkcethat biological, environmental and
psychological factors have on food intake enableeemuanced theories of human eating
behaviour. A variety of methods exist to measutagdehaviour. A large amount of
epidemiological research has measured food andjgmeake by using self-report methods,
including food frequency questionnaires and dietacglls. Although widely used and
relatively inexpensive, the precision of such measiave long been questioned because of
concerns over respondents’ ability and motivatmprovide highly accurate reports of their
eating behaviour (Heitmann & Lissner, 1995; Maadhiar & Blundell, 1998; Schoeller,
1990; Schoeller et al., 2013).

Laboratory measurement of food intake is anothpr@ach used to assess human
eating behaviour. Unlike self-report measurescti@rolled environment of the laboratory
allows for objective examination of food intake.e&laboratory approach is to examine food
intake from test meals. In such studies particpan¢ served a single or multi-item meal at
breakfast, lunch and/or dinner, are told to eail they are comfortably full, and the total
amount of ad-libitum energy consumed is calculéBtdndell et al., 2010). The
measurement of energy intake from test meals isyo@min research that examines the
underlying physiology of human eating. For exampleassessing food intake at test meals
across the day (or even for several days), itasibde to examine whether pharmaceutical or
nutritional interventions increase or decrease@nmtake and/or affect food preference
(Gibbons, Finlayson, Dalton, Caudwell, & Blund@Q14; Hill, Rogers, & Blundell, 1995;

Welch et al., 2011). This type of test meal desiga been reported to be valid and reliable
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(Blundell, et al., 2010; Gregersen et al., 2008rtMaet al., 2005). However, it has practical
limitations. Test meal methods can be expensivetiamg consuming for researchers and
require specialist research facilities. Furthermarethods used at present rarely attempt to
disguise that the test meal is being used to megsrticipant food consumption, e.g.
(Andrade, Kresge, Teixeira, Baptista, & Melansddil 2 Yip, Wiessing, Budgett, & Poppitt,
2013). This could be problematic because transpgreiithe purpose of the test meal may
affect the amount of food that participants eat wugelf-presentation concerns (Robinson,
Hardman, Halford, & Jones, 2015; Robinson, Kersker@runstrom, & Field, 2014) and
this effect may be differential dependent on paréint individual differences within or across
samples (Robinson, Proctor, Oldham, & Masic, 20T8)s line of reasoning is consistent
with classic social psychology research on demaadacteristics and ‘observer’ effects,
whereby behaviour can be biased by awareness pitipese of a study (Nichols & Maner,
2008; Orne, 1962). Indeed, for some time therebleas concern that commonly used
laboratory methods to study eating behaviour aveattificial, and therefore lack ecological
validity (de Castro, 2000; Meiselman, 1992).

A different laboratory measure of food intake is tiogus taste test. The bogus taste
test typically involves providing participants witime or more food items and unobtrusively
measuring the amount of food consumed. In an atterglisguise that food intake is being
measured, participants are led to believe thaptipose of the task is to assess their taste
perception of the food(s). Participants are prodideth the food, a series of taste ratings to
complete (e.g. how sweet is the food?) in a set period (e.g. 10 minutes) and are normally
informed that once they have completed the ratihgg are free to eat as they please. The
taste test therefore is relatively inexpensive @mavenient to use, as well as acting as a
‘disguised’ and objective measurement of food iatdlat can be easily implemented in

laboratory settings. The taste test has been emglimyexamine whether a range of
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environmental and psychological factors influermedfintake, including but not exclusive

to; social norms (Robinson, Sharps, Price, & Dalkfd 4), advertisement (Harris, Bargh, &
Brownell, 2009), portion size (Spanos, Kenda, &tgaian, 2015), alcohol intoxication
(Christiansen, Rose, Randall-Smith, & Hardman, 204iBess (Sproesser, Schupp, & Renner,
2013), memory for recent eating (Higgs, 2002),rdibmal bias (Werthmann et al., 2011),
mindfulness (Hooper, Sandoz, Ashton, Clarke, & MghiL2012), impulsivity (Guerrieri,
Nederkoorn, & Jansen, 2008) and inhibitory confuben, 2011). Although the taste test
has been employed by researchers for some timgGagger, Conger, Costanzo, Wright, &
Matter, 1980), unlike other measures of eating biela there has been no formal
assessment of the validity of the taste test asasuare of food intake. For a recent

examination of the bogus taste test in alcoholaxesesee (Jones et al., 2016).

Variables Associated with Food Intake

Here we examine the validity of the bogus tasteaes measure of food intake by making
use of participant level data from 31 publishediss that adopted the taste test. If the taste
test is a valid measure of food intake then fadtoas have been shown to reliably predict
how much food a person consumes using other panadigpuld be expected to predict food
intake in the taste test. For example, althoughafiatudies show a statistically significant
relationship between hunger and food intake, tleen®w consistent evidence that self-
reported hunger measured prior to eating modestigigts how much a person will
subsequently eat during a meal (de Castro & EInt988; Horner, Byrne, & King, 2014;
Sadoul, Schuring, Mela, & Peters, 2014). Likewstadies have consistently shown that
individuals prefer to eat less of foods they disldnd more of a food if they like its taste
(Brunstrom & Shakeshaft, 2009; de Graaf et al. 52@ewnowski & Hann, 1999). There

are also marked sex differences in food intake ralhyemen have a higher energy need and
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tend to consume more food than women (Rolls, Féfjd&dGuthrie, 1991). Thus, in the
present analyses we predicted that hunger, foatgliénd being male (as opposed to female)
would positively predict taste test food intake &émak evidence for these associations would
imply support for construct validity of the tasést.

We also examined whether trait dietary restraick #ue tendency to over-eat in
response to palatable food cues predict tastéamgdtintake. Trait dietary restraint can be
defined as the tendency to consciously attempgstict food intake in order to prevent
weight gain. Based on this definition, we predidteat higher dietary restraint should be
predictive of lower taste test food intake. Howewes made this prediction tentatively
because whether attempts to restrict food intalkabtg translate to reduced food intake is
guestionable, with some research suggesting te&drgirestraint can often ‘backfire’. Rather
than being predictive of lower energy consumptresiraint has in some studies been
associated with over-eating (Herman & Mack, 19thinson, Pratt, & Wardle, 2012;
Stroebe, van Koningsbruggen, Papies, & Aarts, 2W&dle, Steptoe, Oliver, & Lipsey,
2000). In addition, there is observational datachtguggest that dietary restraint does not
predict restriction of objectively measured foothke in the real world (Stice, Sysko,
Roberto, & Allison, 2010).

The tendency to over-eat in response to palatablkcues is a factor that may also
predict taste test food intake. In the presentairesewe made use of self-reported data on
trait disinhibited eating and trait external eatingharacterize ‘over-eating in response to
palatable food cues’. In particular, trait disinbidn has been implicated in greater food
intake and weight gain in multiple studies (Bryafihg & Blundell, 2008; French, Epstein,
Jeffery, Blundell, & Wardle, 2012). However, théy@s been some debate over the accuracy
and validity of self-reported trait measures ofdabur (Evers et al., 2011; Bongers &

Jansen, 2016; Evers, de Ridder, & Adriaanse, 2@¥5ed on this we tentatively predicted
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that self-reported tendencies to over-eat in respdo palatable food cues would be
positively associated with taste test food intake.

We also know that participants with a higher bodasmindex (BMI) should on
average have a greater energy need and theretamoeathan individuals with a lower
BMI. In line with this, in multiple laboratory angpidemiology studies individuals of heavier
body weight have demonstrated a greater total gnetgke (Forslund, Torgerson, Sjostrom,
& Lindroos, 2005; Sadoul, et al., 2014; Trichopayl&nardellis, Lagiou, Benetou, &
Trichopoulos, 2000). De Castro et al. (2012) foamdience that a heavier BMI was
associated with self-reported energy intake arglréflationship was most pronounced when
participants were eating outside of the home. Yetre are studies which report no
significant association between BMI and energykeatd&or example, Bell and Rolls (2001)
found no difference in laboratory measured enemntpkie between females with normal
weight and obesity. Similarly, in addition, althéuBerg et al. (2009) found that obesity was
related to larger self-reported meal size for nma@als among a large sample of Swedish
adults, there was no significant relationship betwBMI and daily energy intake in this
study. There are also complex relationships betwistary restraint, over-eating in response
to food cues and BMI. Individuals of heavier BMeanore likely to be restrained eaters, but
ironically, also more likely to score higher on reeges of over-eating (French, et al., 2012).
In addition, laboratory taste tests typically invekhe consumption of ‘unhealthy’ energy
dense food. Because individuals of heavier bodglktenay be more likely to present their
eating behaviour in a socially desirable way (Hek@lemow, Pbert, Ockene, & Ockene,
1995), or eat minimally when they are aware theirtfood intake is assessed because of
self-presentation concerns (Robinson, et al., 2di&gvier BMI may not predict greater food

intake. Thus, in the context of a taste testtasclear whether a heavier BMI would predict



200 greater, limited or equivocal food intake. Becaofthese considerations we tentatively

201  predicted that a higher BMI would be associatedh\gieater taste test food intake.

202

203  Senditivity to Experimental Manipulation

204 A further test of the validity of the taste testiBether the amount of food a participant eats
205 in a taste test is sensitive to experimental mdatmns hypothesized to increase or decrease
206 food intake. Although previous research suggesisttie taste test is sensitive to

207  experimental manipulation (Conger, et al., 1980thRBlerman, Polivy, & Pliner, 2001),

208 there are instances in which taste test methods Ibeen used, and manipulations expected to
209 increase or decrease food intake, did not do sad@h, Major, Hunger, & Miller, 2016;

210 Cavanagh, Vartanian, Herman, & Polivy, 2013). Wifficult to conclude why ‘null’ findings
211 occur in individual studies; it may be that thematpredictions are inaccurate, studies lack
212  adequate statistical power and/or the methods (gsgdthe taste test) are not sufficiently
213 sensitive. In the present analyses we were abitataally examine, with more than adequate
214  statistical power, whether manipulations that heenbhypothesized to increase or decrease
215 taste test food intake did do so. We predictedtti@ataste test would be sensitive to

216  manipulations hypothesized to increase or decrieaskintake and evidence of this would
217  provide further support for the validity of the tiasest.

218

219  Testing Validity of the Taste Test

220 We reasoned that the taste test being sensitiergerimental manipulation and associated
221 with participant level variables that are reliabsociated with food intake in other

222 paradigms (participant sex, baseline hunger amogli&f the food used in a taste test) would
223 provide strong confirmatory evidence for the vajidf the taste test.

224



225 Methods

226  Because our approach required analysis of partitipael data, we made use of available
227 data sets from published studies of three reseamiips based in the UK and Australia that
228 have routinely employed the bogus taste test iorktbry settings over the last 15 years.
229 These studies were performed by, or under the sigpa@n of, at least one of the present

230 article’s authors. See https://osf.io/ggkgp/ feeregistration of our methods and a-priori

231 analysis strategy.

232

233 Inclusion: In total, 34 independent studies from 27 publicaiovere identified initially. We
234  limited our analysis to 31 studies (from 26 pubimas) that used between-subjects designs.
235  As the taste test is typically used in betweenesttbjstudies and there would be insufficient
236 data to make comparisons between study types@meparing within, mixed and between-
237  subjects), we did not include 3 studies that usilinvor mixed subjects designs. Studies
238 included in the analysis are denoted in the refardist with an asterisk.

239

240  Sudy procedure: In all studies participants were led to believat tihe aim of the taste test
241  was to examine taste perception of the foods indbie test, rather than to assess food intake.
242  Participants were provided with the taste test f@oguestionnaire about taste perceptions
243 (e.g. how crunchy is the food?), before being askembmplete the ratings and were told that
244  they were free to eat as much or as little of dwlé as desired after completing the ratings.
245  Participants were left alone to do this task, tgfycfor 10 minutes. Hunger was self-reported
246  shortly before the taste test in all studies. Lgkaf the foods used in the taste test was self-
247  reported by participants during or immediately afte taste test. Self-reported participant
248 level characteristics (sex, trait dietary restrdiratit over-eating in response to palatable food

249  cues) tended to be measured after the taste teggh?\and height tended to be measured
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after the taste test to calculate BMI, although small proportion of studies, weight and
height were self-reported. See Supplemental Tabbe 4 list of the individual studies

included and the variables included in the analf@esach study.

Sex: Participants in the 31 studies were predominaetiydle (2613/2692: 97%), sSo our main
analyses were planned only on women (N=2613). Hewave conducted an additional
separate analysis to examine sex differences ih iftake from studies (N=4) in which both

men and women participated.

Participant level variables: To assess variables of interest that would haviecsirft data for
analysis, we first identified variables that wereasured and available in the majority of data
sets (i.e. > 50% data sets were required to incusheasurement of a variable of interest in
order to ensure adequate statistical power foryara). This resulted in us extracting
participant level data for baseline hunger (N=24€5te test food liking (N=1871), trait
dietary restraint (N=1640), trait over-eating ispense to palatable food cues (N=1546) and
BMI (N=2275). A total of N = 1071 participants hddta for taste test food intake and all of
the above participant level variables. We Z-scdraskline hunger, liking, restraint and over-
eating in response to palatable food cues for gabtidual study because of variability in

the way these constructs were measured acrosestBM| was measured consistently in

each study (weight/height squared), so we did netate BMI.

Experimental conditions: Based on the introduction section of each publisirédle, two
authors independently coded the experimental camdiin each study as either hypothesised
to increase, decrease or have no overall effetbashintake (no effect on food intake

‘control’ condition). Blinded initial agreement lvegen the two coders was high (90%
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275 agreement). In the remaining cases there was sothgaity in papers about the specific
276  hypotheses for an experimental condition, but Weedoders agreed after discussion.

277

278  Operationalising taste test food intake: Because the amount of time given, number of taste
279  test ratings required, type of food, number of fdeds, quantities of food and measurement
280 of intake (e.g. grams, calories) used varied (aad sometimes not reported in detail) across
281 taste tests in each study, to standardize our depénariable of interest we Z scored food
282  intake in each individual study. In 25/31 studmsd intake was coded as total amount of
283  food consumed. In two studies (Kemps et al., 2020646b), 50% of participants received
284  grapes as the taste test food and 50% receivedletecWe did not include the data from
285  participants receiving grapes, as taste testsdilpimvolve an energy dense food and there
286  were insufficient studies using only grapes to lble & formally compare them to other

287  studies in the analysis. In four studies (Kakoscltamps, & Tiggemann, 2014; Kemps,

288 Tiggemann, & Elford, 2015; Kemps, Tiggemann, OriGG&ear, 2014; Schumacher, Kemps,
289 & Tiggemann, 2016) there were multiple taste testls and the authors had experimental
290 hypotheses specific to the intake of one of thel$oa the taste test (e.g. chocolate muffin,
291  but not blueberry muffin intake). In these studige,used food intake data for only the food
292  type that was central to the authors’ experimemgabtheses.

293

294  Planned primary unadjusted analyses. We first planned to examine our hypotheses uding a
295 available data in a set of unadjusted analyseshioh statistical significance was sefpat

296 .05. To assess whether the taste test is senstegperimental manipulation, we planned a
297  one way ANOVA, with experimental condition as theteeen-subjects factor. If a main

298  effect was observed, we planned follow up pairwi@@parisons between the three

299  experimental conditions (increase, decrease anlathTo assess whether participant level
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300 variables were associated with food intake we @driPearson’s r correlations. To examine
301 sex differences on taste test food intake, we @dran independent samples-test on data
302 from the four studies in which men and women piudited.

303

304 Planned primary adjusted analyses. Next, we planned to assess the extent to which

305 experimental conditions and participant level valea independently predicted food intake
306 using stepwise regression. The first step incluegukerimental design (i.e. dummy coded
307 experimental conditions). The second step inclymticipant level variables (hunger,

308 restraint, over-eating in response to palatable fmeges, BMI). Because taste test food liking
309 in the studies was measured during the tasteaestimediately after, we reasoned that its
310 association with food intake may be inflated duestgerse causality. According to self-

311  perception theory (Bem, 1972), people base thdiefsan part on their prior behaviour (e.qg.,
312 ‘I ate a lot of cookies, so | must really like ttaste of cookies’), so it is plausible that a

313  participant who ate a lot of food in the taste testlld assigned a higher liking rating to it.
314 Because of this, we planned to enter liking sepéra a final step of the regression model.
315

316  Planned secondary analyses. We planned to test whether results were similahéenUK vs

317  Australian studies. If any participant level vatedbwere predictive of food intake, we

318 planned to assess whether these associations &geved consistently across UK vs

319 Australian studies by computing interactions betweeuntry of origin and the participant
320 level variables and entering them into the abogeassion model at a further step. We also
321  planned to examine whether the associations bettesén test food intake and trait measures
322  of restraint and over-eating in response to palatmod cues differed dependent on the trait
323 questionnaire used; restraint and disinhibitiorssakes of the TFEQ (Stunkard & Messick,

324  1985) vs. the restraint and external eating subscaithe DEBQ (Van Strien, Frijters,
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Bergers, & Defares, 1986), by computing interactibetween trait measure type and scale

score, and entering them into the regression matdefurther step.

Satistical power: Sample sizes provided us with adequate statigimakr to detect
statistically small effects ¢ = 0.02, > 80% power, p < .05) in our planned priyrend

secondary analyses.

Results
In our unadjusted analyses we made use of dataZ6d8 female participants, with a mean

age of 20.7 years (SD = 4.6) and a mean BMI (kgles@tof 22.8 (SD = 4.4).

Experimental manipulations of food intake

There was a significant effect of experimental ¢tod on food intake (F (2, 2610) = 26.10,
p <.001, partial eta sq = 0.02). Pairwise compassndicated that participants in conditions
that were hypothesized to increase food intakaigtaficantly more (p =.016J = 0.11) than
did the participants in ‘control’ conditions thaere not hypothesized to have an effect on
food consumption, and participants in conditiorat there hypothesized to decrease food
intake ate significantly less (p < .0@lyF 0.27) than did participants in ‘control’ conditis

that were not hypothesized to affect food consuompflhe difference in food intake between
participants in the conditions hypothesized toease vs. decrease food intake was also

statistically significant (p <.001, d = 0.38). Sesble 1.

Table 1. Effect of experimental conditions on tdes food intake

Condition N Z scored food intake
Decrease intake 689 -.22 (0.89)
Control 1180 .04 (0.99)
Increase intake 744 .15 (1.06)
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Z scored food intake values are means (standarndtams in brackets)

Unadjusted associations between participant level variables and food intake
Baseline hunger, liking of taste test food and waer-eating in response to palatable food
cues were all significantly positively correlatediwtaste test food intake. Trait dietary

restraint was significantly negatively correlatedhwaste test food intake, whereas BMI was

not significantly correlated with taste test footake. See Table 2.

Table 2. Unadjusted associations between tastéomsintake and participant level variables

Baseline Body mass | Liking of Trait Trait over-
hunger index test food dietary eating
restraint
Food r=.19 r=.03 r=.27 r=-.05 r=.13
intake p <.001 p=.18 p <.001 p=.04 p <.001
N = 2464 N = 2275 N =1871 N = 1640 N = 1546
Baseline r=-.04 r=.20 r=-.05 r=.10
hunger p=.09 p <.001 p=.06 p <.001
N =2126 N =1871 N = 1640 N = 1546
Body mass r= .02 r=.10 r=.08
index p=.53 p <.001 p =.002
N =1735 N =1528 N =1463
Liking of r=-.07 r=.22
test food p=.016 p <.001
N =1248 N =1155
Trait r=.10
dietary p <.001
restraint N = 1543

Sex and food intake

An independent samples t-test indicated that mategpants (N = 79, M scored intake =
.23, SD = 1.10) consumed significantly more foo®&8) = 2.50, p = .013l = 0.34) than

did female participants (N = 181, Kiscored intake = -.10, SD = 0.93).

Predictors of taste test food intake using stepwise regression
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The final model was statistically significant (B%.05, p < .001, Adjusted’R .12) and

included the following predictor variables; expeemtal manipulations hypothesized to

decrease food intake, baseline hunger, over-eatirgsponse to palatable food cues and

taste test food liking. See Table 3. Manipulatibygothesized to increase food intake, BMI

and restraint were not significant predictors iy ateps of the model. Over-eating in

response to palatable food cues was a signifiaaaligior in all steps, but became non-

significant in the final step in which taste tesdd liking was included. Experimental

manipulations hypothesized to increase food inlg@oached significance as a predictor

variable in a number of the steps of the modelwag not included in the final model.

Table 3. Stepwise linear regression model results

Predictor
variables

Model (step one)
Adjust R =.02

Model (step two)
Adjust R* = .07

Final model
Adjust R?= .12

Exp. condition
decrease intake

B=-.14, p<.001

B=-.14, p<.001

B=-.14, p <.001

Exp. condition
increase intake

B=.05p=.18

B=.06,p=.08

B=.04,p=.15

liking

Baseline - B=.21, p<.00i B=.16, p<.001
hunger

Trait - B=.09, p=.002 B=.05p=.12
over-eating

Trait dietary - =-.02,p=.57 B=-.01,p=.80
restraint

Body mass - B=.02,p=.58 B=.01,p=.62
index

Taste test food - - B=.23, p<.00i

B refers to standardized Beta valuémdicates predictor variable was included in matep.” indicates

predictor variable was not included in model step.

Generalizability of findings

Of the 31 included studies, 18 were conductedendK and 13 in Australia. Study country

of origin did not interact significantly with pactpant liking of the taste test food or trait
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over-eating in response to palatable food cuesddigt food intake. However, there was a
small but significant interaction between studyroyand baseline hungeB € .09,p = .04,

R? change = .004). To examine the direction of tteraction we conducted our planned
main regression models separately in studies caeduic the UK and Australia. In line with
our main findings, baseline hunger was a modesifgignt positive predictor of food intake
in both countries, although the strength of assimcidetween hunger and food intake was
stronger in UK studies (N participants = 4895 .25,p < .001) than Australian studies (N
participants = 631B = .11,p = .006). We also found a significant interactiomween trait
over-eating in response to palatable food cuesraakure type (i.e., TFEQ disinhibition
versus DEBQ external eatindd € .07,p = .04, R change = .003). To follow up this
interaction we conducted our planned main regressiodels separately using data from
studies that measured trait over-eating in resptmpalatable food cues using the TFEQ vs.
the DEBQ. Over-eating in response to palatable fogt was a significant predictor of food
intake in studies that used the TFEQ disinhibisoale (N = 324B = .15, p = .005), but was
not a significant predictor of food intake in steslithat used the DEBQ external eating scale
(N =746,B =.002, p =.95). By contrast, there was no sigaift interaction between trait

dietary restraint score and restraint measure (iypeT FEQ versus DEBQ).

Post-hoc analyses

As we found no correlation between BMI and tass¢ fimod intake we examined whether
consistent results were observed when categorpanigipants according to World Health
Organization BMI categories; underweight (BMI <38\ = 163), normal weight (BMI
18.5-24.9, N = 1642), overweight (BMI 25-29.9, N830) and obese (BMt30, N = 140). In
line with the correlational analyses, there wasigaificant effect of BMI category on food

intake tested using a one way ANOVA (F (3, 2271)27, p = .28, partial eta sq = 0.002).
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Discussion
The aim of the present study was to examine thdityabf the bogus taste test as a
laboratory measure of food intake. We made usataf lom over 2500 participants across
31 published laboratory studies from three resegrobps in the UK and Australia that have
used the taste test paradigm. To assess validigxamined whether the taste test was
sensitive to manipulations hypothesized to decreage&rease food intake and the extent to
which participant level characteristics reliablgasiated with food intake in other paradigms
predicted taste test food intake. By finding tlnet taste test was sensitive to experimental
manipulation and all variables identified as beielably associated with food intake in other
paradigms (hunger, sex, liking of food) were assted with taste test food intake, we
provide evidence for the validity of the taste t&ghen examining other participant level
characteristics that tend not to be reliably asgedi with food intake in other paradigms, we
found less consistent results; neither BMI or tdigtary restraint were reliably associated
with taste test food intake, although trait tendesmto over-eat in response to palatable food

cues were predictive of taste test food intake.

Is the taste test sensitive to experimental manipulation?

We found that experimental manipulations hypotlessio increase taste test food intake
were associated with increased consumption, andponations hypothesized to decrease
food intake were associated with reduced tastddestintake. In both instances, the overall
effects of the experimental manipulations on téstefood intake were statistically small.
Moreover, although a statistically significant pedr of food intake in unadjusted analyses,
the effect of manipulations hypothesized to incecfa®d intake on taste test intake was not
statistically significant in an adjusted analysifva smaller sample size. These relatively

small effects are perhaps not too surprising bexthese manipulations were only
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hypothesized to increase food intake. For example, in Robirstoal., (2014a) a condition
was hypothesized to increase food intake becawseuld make participants feel less self-
aware, but the manipulation did not successfuligraelf-awareness. Unsurprisingly taste
test food intake was also unaffected in this stdiye present analyses alongside a range of
other studies (Conger, et al., 1980; Oldham-Codgargdman, Nicoll, Rogers, & Brunstrom,
2010; Van Strien et al., 2013) indicate that tlstetdest is a sensitive enough measure to be

able to examine the causal effect of a manipulatehble on food intake.

Hunger and taste test food liking

In the present analyses we found that hungry paaints tended to eat more during the taste
test than did less hungry participants, and thaetttent to which participants liked the food
used in the taste test positively predicted foddkea. We observed these results in our
unadjusted analyses and in an analysis which iedwdher participant level predictors of
taste test food intake. We found this pattern stilts irrespective of the country (UK vs.
Australia) that studies were conducted in, althotigine was a tendency for baseline hunger
to be more strongly associated with taste test fotake in studies conducted in the UK. This
result was not predicted and could reflect diffeembetween UK and Australian study
methodologies. Overall, these findings are in i other research which has shown that
hunger (Sadoul, et al., 2014) and food liking (deds, et al., 2005) are predictors of food

intake, and thus confirm the construct validitytlod taste test.

Sex
In a small sub-analysis we also examined whetlexethre sex differences in taste test food
intake. Based on the notion that men have a highergy need than women (Rolls, et al.,

1991), we hypothesized that men would consumefggnily more than women in the taste
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test. In line with this hypothesis, men consumeadificantly more than women and this was
a small to medium sized effect. This result isuport of the taste test having good construct

validity.

Trait eating behaviour measures

We found evidence that self-reported over-eatingaponse to palatable food cues predicted
food intake in the taste test, whereby participants a greater tendency to overeat in
response to palatable foods consumed significambise in the taste test than participants
with lower scores. However, this association wgseddent on the measure used, whereby
responses on the TFEQ disinhibition subscale (Sitch& Messick, 1985), but not DEBQ
external eating subscale (Van Strien, et al., 1988§ reliable predictors of taste test food
intake. The present finding may reflect that tleenis on the DEBQ external eating subscale
tend to ask participants about the influence ¢éixégrnal cues have on stimulating over-
eating, whereas the TFEQ disinhibition subscatensore general measure of ‘overeating’ or
loss of control over eating (e.g. scale item: ‘Sbmes when | start eating, | just can’t seem
to stop’). This may results in it being more préihe of taste test food intake because taste
test procedures promote initial consumption of foodrder to complete taste ratings. We
found little evidence that trait dietary restrganédicted taste test food intake. In an
unadjusted analysis, there was a very small (05, p = .04) negative association between
restraint and food intake that was close to thesttwld for statistical significance. However,
in the adjusted analysis this association was ngdostatistically significant (p = .80) and
was close to zero. Restraint was also correlatéd ether participant level characteristics
that did significantly predict taste test intakeiethindicates that the small unadjusted
association between restraint and taste test ftale may have been caused by

confounding. Although we made a tentative hypoth#sat dietary restraint would be
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associated with lower taste test food intake, ostdies outside of the laboratory have
suggested that there is a lack of reliable relstigmbetween dietary restraint and energy
intake (Johnson, Pratt, & Wardle, 2012; Stice|.e2810). However, in the context of a
laboratory taste test the association betweenrgie¢atraint and food intake may be
determined by the extent to which a test food reqiged as being ‘forbidden’ by a
participant. This is a hypothesis we were not &blkest in the present study. Moreover, in
line with restraint theory (Herman & Mack, 1975)tdry restraint may interact with certain
types of experimental manipulation to predict tasst food intake , rather than having a
direct association with intake as was tested irptiesent study. Thus, more sophisticated
tests of when dietary restraint does/does not préaldd intake may uncover an association

between dietary restraint and taste test food eétak

BMI

We found no evidence of a significant relationdgiween BMI and taste test food intake,
irrespective of whether this relationship was exsdiwith BMI as a continuous variable or
when BMI was grouped according to weight statug. (@ormal weight, overweight, obese).
We had predicted that there would be a positive@ason because a higher BMI should be
associated with a larger energy intake requirenigrth Acosta et al. (2015) and Meyer-
Gerspach et al. (2014) report data which indicdtasparticipants with severe obesity have a
higher energy intake in the laboratory than pgstiats with normal weight. In the present
study we had relatively few participants with olyesind most were of class | obesity (30-
34.9 kg/nf). Thus, we may have found a relationship betweleh #hd taste test food intake
if we had a wider BMI range in the present studythie context of a taste test it is also
plausible that individuals of heavier body weigbtribt eat more than their slimmer

counterparts because overconsumption of the fooehsonly used in taste tests (high
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calorie snack food) may invoke self-presentatiomceons. Moreover, there is some debate
whether individuals of heavier BMI eat larger mgiaks in the real world and it has instead
been argued that eating frequency may be moréhglssociated with BMI (Mattes, 2014).
Thus, the lack of association between BMI and teestefood intake in the present study may

reflect this.

Limitations and Methodological Considerations

The present project involved participant level datd because of this it was not feasible to
review and analyze data from all published stuthas have adopted the taste test. Thus, it is
important to note that our conclusions are basefihdimgs from three research groups.
However, we did make use of a relatively large nendd studies that had been conducted in
two countries and this increases confidence irgdreralizability of our findings. A

limitation of the present study was that a lacklatfa from male participants resulted in our
main analysis being limited to young women. Althb@gsmaller sub-analysis showed that
the taste test is sensitive to sex differencesad intake, we do not know whether our results
regarding the sensitivity of the taste test to expental manipulations and participant level
predictors of taste test food intake apply to nWe.are not aware of any convincing
rationale why for example, taste test food intakenen would not be predicted by baseline
hunger, but further work assessing the validitjhef taste test in male samples would be
informative.

Based on our findings we recommend that the usieeofaste test in laboratory eating
behaviour research to identify that affect foock# is valid. However, there are caveats to
this recommendation. Given that baseline hungetaste test food liking predicted food
intake in our analyses, ensuring that these vasafte standardized and/or measured in taste

test studies is recommended. All of the includedlisis in the present analyses adopted cover
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stories to attempt to ensure that participants weteware of the aims of the study or
experimental hypotheses. It has been shown in dauof studies that when participants
believe their food intake is being measured thisl$eto affect the amount of food they eat
(Robinson et al, 2015). Thus, we would argue thaties which adopt the taste test should a)
attempt to ensure that participants are unawastuofy hypotheses and b) attempt to conceal
that food intake is being measured. The presedtestalso all used between-subjects
designs, as opposed to participants attending aldedoratory sessions, being exposed to
different manipulations and completing multipletéatests. Thus, our conclusions are limited
to between-subjects designs. It is feasible thdt véipeated use of the taste test (e.g. a
crossover design) the purpose of the taste testo@ayme more apparent to a participant. A
final point is that the predictor variables in @malyses combined explained only 12.5% of
taste test food intake. Thus, identifying and ustirding other factors that explain how

much participants consume during a taste test woaod be of interest.

Conclusions
The results of our analyses indicate that the btagts test is likely to be a valid measure of
food intake and can be used to identify whetheedrpental manipulations have a causal

effect on food intake.
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