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Abstract
The purpose of this study was to test a compretiemsodel of meal portion size
determinants consisting of sociodemographic, psggical and food-related

variables, whilst controlling for hunger and thirst

Using cross-sectional nationally representativa datlected in 2075 participants
from the Island of Ireland (lol) and Denmark (Di€)ght separate hierarchical
multiple regression analyses were conducted to smathe association between
food-related variables and meal portion size fiieza, vegetable soup, chicken salad
and a pork meal) within each country. Stepwiseaggjons were run with
physiological control measures (hunger and thestgred in the first step,
sociodemographic variables (sex, age, body masxi(@MI)) in the second step;
psychological variables (cognitive restraint, urtcolted eating, emotional eating,
general health interest (GHI)) in the third steg &vod-related variables (expected

fillingness, liking, expected healthfulness, foadniliarity) in the fourth step.

Sociodemographic variables accounted for 2-19%@f/ariance in meal portion
sizes; psychological variables explained an adddi®-8%; and food-related
variables explained an additional 2-12%. Whenalf fvariable groups were included
in the regression models, liking and sometimes ebepehealthfulness was positively
associated with meal portion size. The strongesiaation was for liking, which was
statistically significant in both countries for alleal types. Whilst expected
healthfulness was not associated with pizza posipa in either country, it was
positively associated with meals that have a heasltmage (vegetable soup; chicken

salad and in lol, the pork meal).
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In conclusionafter considering sociodemographic and psycholbgeiaables, and
the food-related variables of liking and expectedlthfulness, there may be little
merit in manipulating the satiating power, at lezfdhese type of meals, to maintain

or promote weight loss.

Keywords: Meal portion size; psychological variables; expddtingness; expected

healthfulness; food liking; food familiarity.

Introduction
Excess energy intake and weight gain have beahuw#d to an increase in food

portion sizes (for a recent critical review, seat®a, 2015). Numerous experimental
studies in both laboratory and natural social sg#ti(e.g. restaurants) have
demonstrated that increasing the portion size sdegals to increased energy intake
at single meals (Rolls, Morris, & Roe, 2002) anérmthe course of several days
(Jeffery et al., 2007; Rolls, Roe, & Meengs, 20R6lls, Roe, & Meengs, 2007). This
‘portion size effect’ has been observed acrossiatyaof food types, among diverse
study populations, and in different social contékis a recent meta-analysis of the
literature, see Zlatevska, Dubelaar, & Holden, 20A4cordingly, it has been
suggested (Birch, McPhee, Shoba, Steinberg, & Keéht087) that there is a
tendency for people to ‘plate clean’ when eatingéa portions.

Interestingly, recent studies in free-living eatsagnarios additionally demonstrate
that the majority of self-selected meals tend ted@sumed in their entirety, with the
amount eaten often planned and anticipated in advaheating (Fay et al., 2011;

Hinton et al., 2013). Evidence for meal planningpatomes from a detailed

GHI: General Health Interest; BMI: Body Mass Inde&x; Island of Ireland; DK,

Denmark.
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gualitative analysis of the discourse of attituergressed by focus group
participants’ towards point-of-purchase intervensi@imed at portion size (Vermeer,
Steenhuis, & Seidell, 2010) and more recently, frogasuring pre-meal intended
consumption in males served standard or largerquosizes (i.e. a ‘pre-consumption
portion size effect’) (Robinson, Te Raa, & Hardm2@15). Therefore, rather than
solely focusing on within meal processes (e.gasiati, distraction, atmospherics, and
socialising etc.) which influence portion size aomgtion (Hellstrom et al. 2004;
Wansink, 2004), meal size could also be governed jpgriod of cognitive activity
(planning) that occurs before a meal begins (Wd&imet al., 2012).

Studies reveal that self-selected or typical parsizes of various foods are
affected by a number of sociodemographic (i.e. bodgs index (BMI) (Burger, Kern
& Coleman, 2007; Lewis et al., 2015), sex (Burgeale 2007; Lewis et al., 2015;
Brunstrom, Rogers, Pothos, Calitri, & Tapper, 2008»d psychological (i.e.
cognitive restraint, uncontrolled eating, emotiogaling (Brunstrom et al., 2008a,;
Lemmens et al., 2010; Lewis et al., 2015; Spene. €2013; Wilkinson et al., 2012;)
variables. Food-related variables are also fourtgetonportant; for example,
expected satiety (for a recent review see Ford@jrAh-Roig, & Brunstrom, 2015),
liking (Brunstrom & Shakeshaft, 2009b; Lewis et 8D15), food familiarity
(Brogden & Almiron-Roig, 2010; Brunstrom, Shake$h&fScott-Samuel, 2008b),
and expected healthfulness (Faulkner et al., 28pénce et al., 2013; Wansink &
Chandon, 2006). However, to date, there is limaied mixed evidence for the
majority of these effects and the role of eachalde relative to one another in meal
portion size decisions remains largely unknownebd] a recent review (English,
Lasschuijt, & Keller, 2015) of the mechanisms uhdeg the portion size effect

concludes that we need larger studies in more septative samples which ‘integrate
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measures of individual subject-level differenceghwvaissessment of food-related
characteristics’.

Accordingly, the present study tested a comprelkrenmaiodel of meal portion size
determinants consisting of sociodemographic, psggical and food-related
variables, whilst controlling for hunger and thjiist a cross-sectional, nationally
representative sample of adults living in the Idlahlireland (lol) and Denmark
(DK). Given the wide age range of participants bawcruited for the present study
and the documented potential of this sociodemoggeaphmpact dietary intake and
eating habits (Wakimoto & Block, 2001), we also sidered age as a
sociodemographic variable of interest. Likewis&ggiprevious positive associations
of the General Health Interest (GHI) scale withltidal food choices (Roininen,
Lahteenmaki, & Tuorila, 1999) and portion contrisltegy use (Spence et al., 2015),

GHI was included as another psychological variatbleterest.

Material and Methods

Survey and sample description
The data reported here were collected as part ahalytical cross-sectional survey

investigating various psychological, social andaedral factors related to portion
control in a quota-controlled nationally represé@measample of adults living in the
lol and DK. The measures used in these analyses aenmon in both countries. The
lol and DK surveys had been piloted on a sample=80D and n=200 participants,
respectively, and, underwent minor changes betogelscale data collection.

Data collection for the lol survey has been degdtiim detail previously (Spence
et al., 2015). In brief, interviews were condudtack-to-face in-home, on 3Duly to
7™ September 2012, by marketing company researclirg computer-assisted

personal interviewing. The sample (h=1012) was angontrolled in terms of sex,
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age, social class and area of residence to magddknitbwn demographics of the
population. On average interviews lasted approxelgatO minutes and participants
received £5/€6.50 remuneration for completing therview.

Data for the DK study were collected betwe&nt®3%" July 2012 using an online

survey designed in th@ualtrics (http://www.qualtrics.com/) software program. In

collaboration with YouGov (a market research agem@303 individuals were
recruited from an established online panel comgstif consumers with diverse
demographic characteristics. Of the 1109 partidgp#mat completed the survey
(response rate = 34%), 1063 pertained to the tgrgefp and formed the final sample.
The sample was quota-controlled in terms of seg,aagl region to match the known
demographics of the population, with each partigigdaiming to be responsible to
some extent for preparing and cooking their houlsEhéood. Participants received
points which could be redeemed in the YouGov pateek as remuneration for their
participation.

Demographic characteristics of the lol and DK ggrants are described in Table
1. All participants provided informed consent veiyp#dol survey) or by agreeing to
take part in the survey as members of an onlinelg®K survey). The lol study was
conducted according to the guidelines laid dowth@Declaration of Helsinki and
approved by Queens University Belfast Ethical Cotteri The Danish data
collection was carried out according to ESOMAR gliites.
Questionnaire outline for common part of survey
In order to control for current physiological statee obtained a measure of how
hungry or thirsty each participant was by usingees-point semantic differential
scale. End points were labelled “not hungry/thistyall” and “extremely

hungry/thirsty”. Participants then rated four typésneals (described below in the
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stimuli section) for expected fillingness, likingxpected healthfulness, and food
familiarity before selecting a meal portion sizedacompleting several psychological
measures i.e. GHI, cognitive restraint, unconttbating, and emotional eating.
Finally, sex, age, and self-reported height andjfateivere recorded. The latter two
measures were also used to compute BMI (weightlagiams divided by square of
height in meters).

Stimuli

We selected four meals (three single componentsvaga one multi-component
meal) that are commonly eaten in both the lol aKdaldd which would potentially
differ markedly in their healthfulness ratings; fil3za, (2) vegetable soup, (3)
chicken salad, and (4) a ‘pork meal’ consistingoxk fillet, potatoes, mixed
vegetables and optional salad. Test foods weréatligphotographed in colour on a
white 23cm bowl for soup and 24cm plate for allestmeals (placed on a white table)
next to reference objects that would provide aisgalidea of portion size (a fork,
knife or spoon and napkin). The pizza, vegetablgsohicken salad and components
of the pork meal (pork fillet, potatoes, mixed viedpes, and salad) were each
photographed six times in increasing portion gEeture number one represented the
smallest portion size while picture six represertbedlargest portion size. Particular
care was taken to ensure that each photographdeadtaken from the same angle
and distance above the plate, whilst maintainingrestant lighting condition. Pictures
of the largest meal portion sizes are shown inféidu

Measures

Expected fillingness: Participants rated how filling they expected eagietof test

meal to be on a 7-point Likert scale ranging from “Not at all filling” to 7 =



145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

“Extremely filling”. We defined expected fillingnesas “how long each type of meal
will keep you feeling full”.

Liking: lol participants rated their liking for each testal on a 7-point Likert scale
ranging from 1 = “| strongly dislike this type asdd” to 7 = “I strongly like this type
of food”. In DK, liking was rated on a 7-point seahat can be directly translated as 1
="“l do not like at all” to 7 = “I strongly like tis type of food”, as Danish expression
for liking is expressed in a unipolar scale. Thifedence has implications for the
means of the ratings (Tuorila et al., 2008), buthascountry data were analysed
separately, this should have no implications ferdabsociation between liking and
meal portion size. Participants were advised toauseparate response option if they
had never tasted the type of meal in question.

Expected healthfulness: Expected healthfulness of each type of test maal w
measured on a 7-point Likert scale ranging from“lNet healthy at all” to

“Extremely healthy”.

Food familiarity: To confirm familiarity with the test meals, paipants selected one
of the following options in response to the queastidow frequently have you eaten
pizzal vegetable soup/ chicken salad/ pork meahduhe past year?”: once a day, 5-
6 times a week, 2-4 times a week, once a weekirheés a month, less than once a
month, or never. Responses were coded 1-7, shittascores reflected high
consumption frequency.

Meal portion size: Participants were asked to think of a typical tgpeizza/
vegetable soup/ chicken salad/ pork meal which toeyd eat at home, and, were
given the following instruction: “Imagine you're lyrhaving <pizza/ vegetable soup/
chicken salad/ pork fillet with potatoes and mixedetables (salad optional) > for

your dinner. How much would you eat?”. Particigantre asked to choose a
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photograph which most closely represented the aftbahthey would consume for
their dinner at home. In the lol study, particiganiewed six (or seven if salad was
chosen) A4 sheets with six portion size photogrdpize: 8.0 x 5.3 cm) before
making their selection known to the interviewereTgortion size photographs were
presented in the same order to participants (pigetable soup; chicken salad; pork
fillet; potatoes; mixed vegetables and salad)hé&dnline DK survey, participants
used the online arrow buttons (up and down) toeiase or decrease the portion size.
The test meals (pizza/vegetable soup/chicken salddmeal) were presented in a
random order to participants while the meal comptwithin the the pork meal
(pork fillet; mixed vegetables; potatoes; and splaere presented together on one
plate and respondents could change the amountbfamponent; each component
was presented on a constant position on the tateecach meal, the initial portion
size displayed on the screen to the participantssawvandom portion size of the test
meal; for the pork meal the initial portion wasambination of random sizes of each
one of the components.

General Health Interest: The importance of health in relation to food choies
measured using the GHI subscale of the Health asteTAttitude Scales (Roininen,
et al., 2001), with the modification that one itenth the lowest factor loading was
removed; “I do not avoid foods, even if they ramsg cholesterol”. All responses were
coded on a 7-point Likert scale (ranging from 1strdngly disagree” to 7 = “strongly
agree”) and a mean score of the items was caldjlatethat a higher scale score was
indicative of greater GHI.

Cognitive restraint, emotional eating, and uncontrolled eating: Three aspects of
current eating behavior were assessed by the THaew+ Eating Questionnaire

Revised 18 item version (TFEQ-R18; de Lauzon ekal4); cognitive restraint (6
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items), emotional eating (3 items) and uncontrodlating (9 items). For the present
study, we reformulated the response option foritame to match that used in a
previous questionnaire (The Nutritional Epidemigl@sroup, Centre for
Epidemiology and Biostatistics, University of Leeddl.) to enable participants to
more easily indicate the overall extent of theigmitive restraint. All responses were
coded on a 4-point scale (1-4) and a summary scale was calculated as a mean of
the component items, so that higher scale scores iwgicative of greater cognitive
restraint, emotional eating, or uncontrolled eatifige response alternatives
measured, e.g., how true, likely or frequent certaod control behaviors were, e.g.,
“l do not eat some foods because they make me fat”.
Data analysis
In the first instance, portion size pictures offeateal or meal component were
converted to their respective energy contents baged back-of-pack nutritional
labelling. For the multi-component pork meal, dltlte component energy values
were summed.

In analysing the data, a descriptive analysis fivsisperformed to describe the
variables (Table 2J-our-step hierarchical multiple regressions wees ttonducted
to examine the association between food-relateidmas and meal portion sizes,
using the energy content for each meal as the diepérariables. The independent
variables were entered as groups; in step oneuttnert perceived physiological state
of hunger and thirst were entered to control feirtbossible impact on portion-size
decisions, followed by sociodemographic variabsex( age, and BMI) in step 2;
psychological variables (cognitive restraint, urtcolted eating, emotional eating, and
GHI) in step 3; and finally, food-related variablegpected fillingness, liking,

expected healthfulness, and food familiarity) ieps4. The reason for this order was

10
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to start with factors that are likely to influeneoeal portion size decisions, but which
cannot be changed (sociodemographic variables),ithee the relatively stable
psychological eating styles and in the final stég the stimuli-dependent variables
that reflect an individuals’ perception of specifypes of foods.

As a slightly different pattern in explanatory \edoies was seen for lol and DK
separately, results are presented as cross-caegrgssions for each meal. For each
regression, participants were excluded based upomxclusion criteria. First,
participants with a BMkK 15 (n = 4) and BM» 45 (n = 14) were excluded. Second,
the Mahalanobis distance procedure was used ttifigland exclude multivariate
outliers in each regression (Mahalanobis distaA@8) = > 34, p <.001). As
recommended by Field (Field, 2009), Pearson cdioel@oefficients and tolerance
statistics were used to check for possible muliioerity between predictor
variables. Both collinearity diagnostics indicathdt multicollinearity was not a
concern (i.e. all correlation coefficients wereslésan 0.80, all tolerance statistics
were above 0.2). Furthermore, regression assungptegarding normality, linearity
and homoscedasticity were met. For each of the engldels in Table 3, we report the
explained variance @Rfor the first regression step and the changexplaéned
variance AR?) after the addition of steps two, three and f&iar. the final four-step
models in Table 4, we report the standardised ssgye coefficients for each variable
(B) and the adjusted variance explained for the finadiels Rzad,-). All analyses were
conducted using IBM SPSS Statistics for Windowsizgr 21.0 (IBM Corporation,

Armonk, NY, USA), with a p-valup < 0.05 considered to be significant.

Results

Descriptive statistics

11
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Mean (SD) response, possible mean range, and ahteirability values for
independent variables by country are presente@itel2. Participants in the DK
sample were slightly older and had a higher BMhtparticipants in the lol sample.
In relation to both the pizza and pork meal, figgirshowed that DK (compared to
lol) scored (a) significantly higher for meal portisize, liking, and food familiarity;
and (b) significantly lower on expected healthfgieln contrast, the portion size of
the chicken salad in DK was significantly lowerrtthe lol, and the following food-
related variables were scored significantly higleapected fillingness; liking; and
food familiarity. The vegetable soup portion sizasweomparable between countries,
with DK scoring significantly higher on expectedahibfulness and food familiarity
than lol, and significantly lower on expected fijness. In relation to the
psychological variables, DK had higher GHI and, éovmotional eating scores than

lol.

Regression Analysis: Predictors of Meal Portion Siz e
After controlling for current physiological state step 1, the hierarchical multiple

regressions revealed that each additional varigdolep (step) significantly improved
all models (Table 3). Across the models, the samwayraphic variable group
accounted for 2-19% of the variance in meal porsi@e and adding the
psychological variable group to the regression rheglained an additional 3-8% of
the variation. Finally, the further addition of tfeed-related variable group explained
an additional 2-12% of the variation in meal pant&ze. Together, the four variable
groups accounted for 14-43% of the variance in metion size; with the percentage
of explained variance being largest for the porsae of the pizza in lol (Table 4).

In the group of sociodemographic variables (firgression models in Table 4),

sex was consistently and significantly associatéld @ach meal portion size in both

12
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293

countries, with men scoring higher for meal portsre than women. A younger age
and higher BMI were also significantly associatathwa larger meal portion size in
the DK sample, whereas age was only positively@sts with pizza meal portion
size in the lol sample.

In the group of psychological variables (final reggion models in Table 4),
uncontrolled eating was consistently and signifiaassociated with each meal
portion size in both countries, with higher uncotiéd eating scores being associated
with greater portion size. A lower cognitive regitavas also significantly associated
with a greater portion size of each meal in the $2lkple, whereas cognitive restraint
was only negatively associated with the lol vegetabup portion size. Emotional
eating (lol only) and GHI (lol and DK) were posgiy associated with portion size in
three out of the eight meal models.

Of the food-related variables (final regression elsdn Table 4), liking and
sometimes expected healthfulness were positivalgaated with meal portion size.
The strongest association was for liking, which w@gistically significant in both
countries for all meal types. Whilst expected Hdalhess was not associated with
pizza portion size in either country, it was paegly associated with meals that have a
healthier image (vegetable soup; chicken saladratal, the pork meal). Expected
fillingness and food familiarity, on the other hameere only significantly associated

with lol pizza portion size.

Discussion
To our knowledge this is the first study to examangomprehensive framework of

contributors to meal portion size in a large repngstive sample of adults.
Specifically, we studied the relative effects oftbmdividual-level variables (i.e.

sociodemographic and psychological) and food-rdlatgiables on meal portion size

13
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in a cross-sectional study of 2075 participantsjvn two coutries with different
cultures but similar dishes. Our models showed #yzdrt from uncontrolled eating,
psychological contributors to meal portion size ssmewhat different between the
lol and DK. Furthermore, not all food-related vates which appeared important for
portion size in previous studies were significarbgociated with meal portion size.

Sex was the strongest sociodemographic contritatoreal portion size, which is
not surprising given the higher energy needs of,raad supports the external
validity of the chosen method to study portion sieeisions. These observed
differences in portion size between men and wonase been found in previous
studies for some, but not for all food types (Broist et al., 2008a; Burger et al.,
2007). For example, using real food items, maldestts served themselves larger
portions of high-energy, high-fat and high-carbofayd foods than female students
(and comparable portions in the corresponding lavaéegories) (Burger et al., 2007),
and a study assessing usual portion size usinghauter programme found males
reported consuming larger portions in half of thest foods (three main meals and
three side dishes), compared to females (Brunstéttogh, 2008a). Similarly, in
another computer based study, Lewis et al. (204 d that males had larger
personal norms for portion size when comparedntafes. These findings are
consistent with the notion that males have highergy requirements which can be
fulfilled through consumption of larger portion e&

An interesting finding from this study is the absef a positive relationship
between BMI and all meal portion sizes in the lrinple and the presence of this
positive relationship in the DK sample. While redaships between BMI and portion
size are generally not observed in dietary surveyserimental studies which have

explored the relationship between BMI and typiedf-selected portion size have

14
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reported equivocal results (e.g. a positive retetiop (Burger et al., 2007; Lewis et
al., 2015) vs no relationship (Brunstrom et alQ&& Wilkinson et al., 2012).
Previous research has shown that there may benbsadf-report data on food intake,
with a greater magnitude of under-reporting of ggentake in obese individuals
(Prentice et al., 1986). It is possible that thmesainderreporting may account for the
lack of a relationship between BMI and meal porsare in our lol sample, however,
evidence for this effect remains to be shown. Tledeof survey administration (i.e.
interviewer-administered in lol vs computer-admiaisd in DK) may have made
participants more reluctant to answer truthfullghe lol due to greater concerns
about the negative impression that their resporesgegive.

Overall, uncontrolled eating (lol and DK) was thsgest psychological
contributor to meal portion size, followed by cagre restraint in DK and emotional
eating in lol. Even though it would seem intuitibat higher levels of uncontrolled
eating and lower levels of cognitive restraint wbbé associated with larger portion
sizes, most previous studies have not shown cfésnte of these types of variables
on food portion size (Brunstrom et al., 2008a; lseet al., 2015; Wilkinson et al.,
2012). Consistent with previous reports (Brunstedral., 2008a; Lewis et al., 2015),
we did find that lower cognitive restraint scoresrevsignificantly associated with
larger portion size, but likewise, we note thataaanot fully exclude the possibility
of reporting biases. Furthermore, emotional eatimghe ol was related to a larger
portion size of pizza which is typical of high-eggmdense foods (Gibson, 2012), but
surprisingly, it was also associated with vegetablgp and chicken salad which are
low-energy dense foods that were considered ashlyeakal options in this study,
and thereby could not be considered as typicaétang emotional eating

(Raaijmakers, Gevers, Teuscher, Kremers, & vanraas2014). In the lol sample
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357
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359

360

361

362

363

364

365

366

367

368

the high responsiveness to emotional eating se¢oneel linked to an increased
portion size across a wide range of foods, wharettee DK sample the link was not
found with these foods. In general the Danish reeats scored low on the emotional
eating scale, which may partly be a result of howdfis used in response to
emotional stress, and also which kinds of fooduassl (e.g. snack vs meals).

Perhaps unsuprisingly and in accord with previdudiss (Brunstrom et al.,
2009b) is the observation that liking was a strpagitive food-related contributor to
meal portion size. Expected healthfulness, condistéh previous studies (Faulkner
et al., 2014; Wansink & Chandon, 2006), was poslyihassociated with meal portion
size. Interestingly, this association was only pneésn meals with a healthier image
(vegetable soup; chicken salad and in lol, the poell) and no association was
found with pizza portion size. Furthermore, GHI viaked to higher portion sizes,
but only in these “healthy” foods. For those resgpents who found health as an
important factor in their food choices, the healtimage seems to work as a licence to
eat more (Poelman, Vermeer, Vyth, & Steenhuis, 20AlBernatively, those who are
more health conscious may have a better undersiquodithe energy contribution of
each mealeven the largest portion size is well below thdseved from larger
portions of pizza or even the multi-component meefuture it would be interesting
to repeat the study with products that differ ieithhealth image, but have the same
energy density; however, this is not the case istmaml world foods.

Of particular note, is our finding that expectdtifgness is not an important
determinant of meal portion size. This finding isdds with those of previous studies
(Forde, Alexander, Thaler, Martin, & Brustrom, 20Btunstrom & Shakeshatft,
2009b; Brunstrom & Rodgers 2009a; Wilkinson, 201&f)o have systematically

explored computer-based measures of expectedysagiative to liking, to
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391

392

demonstrate that expected satiety is a bettergoadf portion size. Although more
and less sensitive measures of expected fillinghags been used in previous
research studies (see Forde, Almiron-Roig, & Bnumst 2015 for a recent review),
fillingness scales, similar to that used in the'ent study, have been shown to predict
energy intake. The current finding is suggests dlfftet considering individual level
differences, liking and expected healthfulnessetmeay be little merit in
manipulating the satiating power, at least of thgpe of meals, to maintain or
promote weight loss. However, the extent to whigh &nalysis extends to all meal
types, especially those eaten outside of the hamieamment, remains unclear.
Apart from the high amount of unexplained varianvzleich may be improved by
adding environmental and context specific facttvste are other limitations to note.
Firstly, some of our survey’s self-report measyeeg. about weight, height and
portion size) may have been regarded by particgpasisensitive and thus prone to
social desirability response bias. This bias irtiporsize report may also have been
further compounded by our use of pictures in thasuee of meal portion size. This
may have resulted in underestimation and/or ovienaibn of meal portion size,
however, it has been recently shown that photogcapkal data can be a valid and
useful measure of ‘real-life’ portion size (Hintenhal., 2013). The different modes of
survey administration in DK and lol may also limgmparability of results. Another
limitation associated with this type of study whaattthe composition of our test meals
may not be reflective of typical meals. For exampéconsumers may not typically
consume pizza in isolation but may instead chooseltl salad or chips for a full
meal. Nevertheless, many of these flaws are atrebigsues inherent in studying a

large sample size and/or exploring contributom&al portion size.
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Despite these limitations, a major strength ofdherent study is that it
encompassed a large sample size which was repaéigserdf both lol and DK in
terms of age, sex, social class (lol only) and afeasidence. This sample was
therefore ideal for assessing the relationship eetwfood-related variables (e.g.
expected satiety) and meal portion size, relatviedividual-level variables (e.g.
BMI, age, cognitive restraint). Future researchlé¢@xamine the relationship
between these variables and other meals (e.ghljeatless healthy) and snacks in

different cultural contexts.

Conclusions
After considering sociodemographic and psycholdgiadables (the latter of which

may be culturally specific), and the food-relatediables of liking and expected
healthfulness, there may be little merit in margpalg the satiating power, at least of

these type of meals, to maintain or promote weligsd.
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Table 1 Demographic details and characteristics of thdystample

Sample (%)

lol DK
(n=1012) (n =1063)
Sex Male 48 a7
Female 52 53
Age 18-29 yrs 27 14
30-49 yrs 38 35
50-64 yrs 20 33
65+ yrs 15 17
Body mass indéx <18.5 kg/m 4 2
18.5-24.9 kg/rh 48 44
25-29.9kg/M 29 34
>29.9 kg/Mi 16 18
Unknown 3 3
Highest education level Basic school 27 10
A-levels (secondary school) 32 32
Professional training 20 35
University level 22 24
Occupation status Employed full-time (>30h per week 49 57
Employed part-time<29h per week) 12 6
Full-time homemaker 11 1
Unemployed 11 7
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Student 6 7
Retired 12 22

555

556 lol = Island of Ireland, DK = Denmark

557  ?Based on self-reported height and weight
558

559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577

578

579 Figure 1 (A 1.5 or 2-column fitting image; no additional ¢ba for colour pleasd)argest portion sizes
580 of (a) pizza, (b) vegetable soup, (c) chicken saad (d, e, f, g) the pork meal

(@) (b) (©)

581

582
()
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594
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597

Table 2 Mean (SD) response and possible mean range &rdgif Ireland and Denmark separately

Variables
(number of items)

Possible mean range

(end points)

lol DK

n Mean (SD) n Mean (SD)
response or response or
number of number of

participants

participants

Physiological variables

Hunger*** 1-7 1012 2.9(1.8) 1063 2.4 (1.6)
(1 item) Not hungry at all-
extremely hungry
Thirst** 1-7 1012 3.0(1.8) 1063 3.2(1.6)
(1 item) Not thirsty at all-extremely
thirsty
Sociodemogr aphic variables
Sex (male/female) - 1012 484/528 1063 499/564
Age*rr* - 1012 43.2 (16.7) 1063 48.3 (14.7)
Body mass index** - 1012 25.4 (5.2) 1063 26.2 (5.3)
(Self-reported height and
weight)
Pizza variables
Pizza portion size*** 1-6 1012 1938 (854) 1044 2152 (795)
(1 item) 130-792 kcal
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Expected fillingness 1-7 1012 4.5(1.8) 1063 4.5 (1.6)
(1 item) Not at all filling-extremely
filling
Liking*** 1-7 997 4.2 (1.9 1062 5.0 (1.7)
(1 item) Strongly dislike-strongly
like
Expected healthfulness*** 1-7 1012 2.9(1.7) 1063 2.4 (1.2)
(1 item) Not healthy at all-
extremely healthy
Food familiarity*** 1-7 1012 5.1 (1.4) 1063 5.5 (0.8)
(1 item) Never-once a day
Vegetable soup variables
Vegetable soup portion size 1-6 1012 527 (159) 1045 531 (192)
(1 item) 30-180 kcal
Expected fillingness*** 1-7 1012 4.7 (1.6) 1063 4.2 (1.6)
(1 item) Not at all filling-extremely
filling
Liking 1-7 1007 5.0 (1.5) 1057 5.18 (1.8)
(1 item) Strongly dislike-strongly
like
Expected healthfulness* 1-7 1012 5.9(1.2) 1063 6.0 (1.1)
(1 item) Not healthy at all-
extremely healthy
Food familiarity*** 1-7 1012 4.5(1.3) 1063 5.6 (1.0)
(1 item) Never-once a day
Chicken salad variables
Chicken salad portion size*** 1-6 1012 787 (242) 1044 703 (255)
(1 item) 46-276 kcal
Expected fillingness*** 1-7 1012 4.4 (1.6) 1063 5.0 (1.3)
(1 item) Not at all filling-extremely
filling
Liking*** 1-7 1008 4.8 (1.6) 1057 6.0 (1.3)
(1 item) Strongly dislike-strongly
like
Expected healthfulness 1-7 1012 6.0(1.2) 1063 6.0 (1.1)
(1 item) Not healthy at all-
extremely healthy
Food familiarity*** 1-7 1012 4.5(1.3) 1063 4.9 (1.1)
(1 item) Never-once a day
Pork meal variables
Pork meal portion size*** 1-6 1012 1205 (226) 1062 1251 (226)
(3-4 itemd 146-408 kcal
Expected fillingness 1-7 1012 6.0(1.9 1063 6.1 (1.0)
(1 item) Not at all filling-extremely
filling
Liking** 1-7 1006 5.3 (1.5) 1060 5.5 (1.6)
(1 item) Strongly dislike-strongly
like
Expected healthfulness*** 1-7 1012 5.4 (1.3) 1063 4.8 (1.3)
(1 item) Not healthy at all-
extremely healthy
Food familiarity*** 1-7 1012 4.3(1.3) 1063 5.0 (1.2)
(1 item) Never-once a day
Psychological variables
General Health Inter&stx 1-7 1012 4.4 (1.2) 1063 4.8 (1.2)
(7 items) Strongly disagree/strongly
agreé
Cognitive restraifft** 1-4 1012 2.2(0.7) 1063 2.3(0.6)

(6 items)
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598
599
600
601
602
603
604
605
606
607
608
609
610

611

612

613

614

615

616

617

618
619

620

Uncontrolled eatirfi§** 1-4 1011  2.1(0.6) 1063 2.0 (0.6)
(9 items)
Emotional eatin§** 1-4 1012 2.1(0.9) 1063 1.7 (0.8)
(3 items) Definitely false-definitely

true®

Significantly different between studigs € 0.05*; < 0.01**, < 0.001***); lol = Island of kland, DK =

Denmark

4The multi-component pork meal, where meal kiloda®mwere computed as a summation of its

component kilocalories
® From the General Heath Interest scale (Roininentdeatmaki, & Tuorila, 1999)

“Higher scores indicative of greater levels of thastruct

4From the Three-Factor Eating Questionnaire Revigeifem version (de Lauzon et al., 2004)

®Reliability (o) = 0.82 and 0.76 for lol and DK, respectively
"The response alternatives measured how true, likefsequent certain food control behaviors were;
higher scores indicative of greater levels of tbestruct

9Reliability (o) = 0.87 and 0.85 for lol and DK, respectively
"Reliability (a) = 0.87 and 0.85 for lol and DK, respectively

Table 3 The change of explained varianceRf) for each regression after the addition of eaep st

Independent variable

Pizza portion size

Vegetable soup portion

Chicken salad portion

Pork meal portion size

group (kcal) size (kcal) size (kcal) (kcal)?
lol DK lol DK lol DK lol DK
(n=946)  (n=988)  (n=953)  (n=984)  (n=958)  (n=980)  (n=954)  (n=1008)
Sep 1: Physiological®
R? .046 .012 .015 .008 .004 .014 .004 .013
AF 22.54*** 5.79** 7.37** 3.79* 2.12 7.03** 1.72 6.73**
df 2,943 2,985 2,950 2,981 2,955 2,977 2,951 2,1005
Step 2: Sociodemographic®
AR? 191 .190 .085 .016 .043 .088 127 178
AF 78.23*** 78.11%** 29.64*** 5.21** 14.16%** 31.88*** 46.00*** 73.36%**
df 3,940 3,982 3,947 3,978 3,952 3,974 3,948 3,1002
Sep 3: Psychological®
AR? .080 .028 .033 .040 .036 .050 .067 .062
AF 27 55%** 8.73%** 8.88*** 10.38*** Q.37 14.42%* 19.78%** 20.56%**
df 4,936 4,978 4,943 4,974 4,948 4,970 4,944 4,998
Step 4: Food-related*
AR? 123 .065 .093 .104 .063 .018 .095 .026
AF 50.92*** 22.40*** 28.06*** 30.22%** 17.50%** 5.30*** 31.61*** 9.07***
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df 4,932 4,974 4,939 4,970 4,944 4,966 4,940 4,99/

621

622  ** p<0.01, **p < 0.001; lol = Island of Ireland, DK = Denmark

623 & The multi-component pork meal, where meal kilodawere computed as a summation of its
624  component kilocalories

625  "Including hunger and thirst

626  ‘Including sex, age and body mass index

627 4Including cognitive restraint, uncontrolled eatiegpotional eating and General Health Interest
628 ®Including expected fillingness, expected healthdsh liking and food familiarity

629

630

631
632
633
634
635
636
637
638
639
640
641

642
643  Table4 Standardized coefficient§)(for the final regression models (per country)

Independent variables Pizza portion size (kcal) Vegetable soup portion  Chicken salad portion Pork meal portion size
size (kcal) size (kcal) (kcal)?

lol DK lol DK lol DK lol DK
(n=946) (n=988) (n=953) (n=984) (n=958) (n=980) (n=954) (n=1008)

Sep 1: Physiological

Hunge? 137 -.01 .09 .06 .05 .04 -.01 .01

ThirsP -10” -.03 -.09° -.04 -.08 -.02 -.05 -.02
Sep 2: Sociodemographic

Sex -28" -227 -297 -127 -25" -25" -, 28 ** - 31Fx*

Age -07 =217 .01 -07 -.02 -10” -.04 - 13%x*

Body mass indéx -.02 07 -.01 117 -.00 A1 .04 .08+ *
Sep 3: Psychological

Cognitive restraifit -.06 -117 -.08 -147 -.07 -137 -.05 ik

Uncontrolled eatirfg A1x* 137" a7 14 15" 247" 3Ix** Agrrx

Emotional eatiny 15" -.02 .09’ -.05 127 -.02 .00 -.03

General health interést -.05 .04 .04 .08* A1 .08 .05 -.04
Sep 4: Food-related

Expected fillingneds 06" .04 -.05 -.06 .02 -.03 .00 .01

Expected healthfulndss ~ -.01 -.05 12 10" 09" 08" 24 .06
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ok ke ok k. * * ok ke

Liking” 28 257 277 29 23 10 15 147
Food familiarity 157 .05 .01 .06 -.02 .02 -.05 -.02
Final model (RPq) 43 29 21 16 14 16 .28 27
Model F 56.17*** 31.27*** 20.99*** 14.96*** 12.46*** 15.32*** 20.91*** 20.57***
df 13,932 13,974 13,939 13,970 13,944 13,966 13,940 ,9943

644

645 *p<0.05; **p < 0.01, **p < 0.001; bold text highlights significance; lolstand of Ireland, DK =

646 Denmark

647 & The multi-component pork meal, where meal kilodawere computed as a summation of its

648 component kilocalories

649 ® One item measured on a 7-point Likert scale; higeres indicative of greater levels of the comstru
650 0 = males, 1 = female

651 YBased on self-reported height and weight

652 ®A mean of 6 items (cognitive restraint), 9 itemaqontrolled eating) and 3 items (emotional eating)
653 measured on a 4-point Likert scale taken from thee@-Factor Eating Questionnaire Revised 18 item
654  version (de Lauzon et al., 2004); higher scoregatile of greater levels of the construct

655 A mean of 7 items measured on a 7-point Likertestaken from the General Heath Interest scale
656 (Roininen, Lahteenmaki, & Tuorila, 1999) ; higheoses indicative of greater levels of the construct
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