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Abstract

Objective: The Power of Food Scale (PFS) is a self-report instrument for assessing appetitive
motivation in the absence of caloric needs. The study aim was to validate the German PFS ver-
sion in a large population sample. Methods: Complete information on all PFS items was avail-
able from 2,421 respondents (age >14) of a nationally representative sample of the German
population. We examined the psychometric properties of the German PFS version and pro-
vided population-based normative data. Results: The 3-factor structure of the original scale
was replicated in confirmatory factor analysis. The German PFS version demonstrated good
internal consistency (o = 0.92 for the total scale). It was well accepted by the respondents, as
indicated by a low proportion of missing item values (<0.56%). While no significant differ-
ences were observed in the PFS mean scores between men and women, the scores increased
across BMI categories. PFS was positively correlated with a measure of global eating disorder
psychopathology (Eating Disorder Examination-Questionnaire 8) and the ultra-brief Patient
Health Questionnaire for depression and anxiety. Conclusions: Our findings suggest that the
German PFS version has adequate psychometric properties and good reliability for measuring
hedonic hunger in the general population. The provided population-based norms can be

used for individual assessment. © 2019 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Overweight and obesity are risk factors for various health problems including diabetes
mellitus, cardiovascular diseases, and cancer. According to recent estimates, 67.1% of men
and 53.0% women in Germany suffer from obesity or overweight [1]. Obesity and overweight
result from a chronic positive balance between food intake and energy expenditure. Eating
behavior is regulated by homeostatic needs, emotional cues, dietary restraints, social and
environmental factors, but also by the experience of pleasure associated with food
consumption [2, 3]. The term “hedonic hunger” was coined to refer to one’s desire to consume
food for pleasure in the absence of caloric need [4]. Elevated hedonic hunger is common
among patients with severe obesity [5]. It may also predict the development or maintenance
of binge eating, defined as consuming large amounts of food within a discrete time period
while experiencing a sense of loss of control (LOC) over eating [6, 7].

For the assessment of individual variations in hedonic hunger, the self-report measure
Power of Food Scale (PFS) was developed addressing the appetitive motivation in response to
food-abundant environments, as reflected by feelings of being controlled by food independent
of actual caloric intake [8]. Accordingly, the PFS is assumed to identify risk groups for over-
eating in the modern obesogenic environment, in which the ubiquity of palatable energy-
dense foods provokes the experience of hedonic hunger [8, 9]. This assumption is based on a
two-factor model of appetite suggesting that individual differences in motivation to eat beyond
caloric need will be exaggerated in environments, in which the proximity of food to people
affects their appetitive reactions [4, 10, 11]. Lowe and Butryn [4] distinguished between the
homeostatic and hedonic motives of food intake. According to the authors, the homeostatic
pathway regulates energy balance by increasing the motivation to eat when readily available
energy sources are running low. In contrast, hedonic or reward-based regulation increases the
desire to eat highly palatable food in order to obtain pleasure also in periods of relative energy
abundance. Although both drives are complementary, there is evidence that individuals with
obesity prefer highly palatable foods more than persons of normal weight. The PFS domains
were designed to measure the appetitive impact of palatable food at three levels of proximity.
The first level refers to the widespread availability of palatable food in the environment: food
is available but not physically present. The second level implies to appetitive reactions to food
physically present but not yet tasted. The third level involves reactions to food when it is
already tasted but not yet consumed [8]. Previous research identified a three-factor structure
of the PFS, with the factors corresponding to the domains above [12, 13]. By now, the PFS has
been widely used, validated and translated into many languages including Chinese, Japanese,
and Portuguese [13-15]. To our knowledge, no validated German version of the PFS is available
so far. Hence, the primary purpose of the present study was to validate the German version of
the PFS after translation of the original English questionnaire [8]. We aimed to replicate the
three main PFS domains in a representative sample of the German population [12].

Based on earlier studies, the PFS appears to be sensitive to detecting eating disorder
psychopathology that may increase the risk of adverse health outcomes at all levels of body
mass [2, 6]. Since eating disorders often co-occur with symptoms of anxiety and depression
[16, 17], we hypothesized positive relationships between the PFS scores, eating-related
psychopathology as well as anxiety and depression. To our knowledge, the associations of the
PFS with anxiety and depression have not been explicitly studied. Therefore, our study sought
to (a) examine the distribution of the PFS scores across age groups, sexes and BMI (body mass
index) ranges, (b) confirm the positive relationships between the PFS scores and eating-
related psychopathology, and (c) explore the association between the PFS and anxiety and
depression. Finally, we aimed at providing the population-based norms for the German
general population, as it has been reported before for the Portuguese version of the PFS [13].
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Materials and Methods

Study Sample

A random sample of German residents aged 14 years and older was selected for a cross-
sectional survey on physical and mental population well-being. A demographic consulting
company USUMA (Berlin) assisted with the sampling and data collection. According to the
established procedure on data collection without any access to population registers, the
sampling design included three consecutive steps. First, a sample of 258 living areas was
randomly selected from a nonoverlapping stratum of all area units: 210 areas were sampled
from Western Germany and 48 areas from Eastern Germany. The random selection of house-
holds was implemented in the second step. Finally, one person matching the inclusion criteria
(age 214 and fluent in German) was randomly selected from each household. The procedure
was designed to yield the national sample representative in terms of age, gender, and
education over the fieldwork period from September through November 2016. Sociodemo-
graphic data were collected by trained interviewers face-to-face. In addition, participants
returned a battery of self-report questionnaires including the German PFS version. Of the
preselected 4,902 addresses, 4,838 were valid. The participation rate of 52% takes into
account all refusals by respondents, as well as noninterviews due to respondents’ illness or
unavailability during the fieldwork. All in all, 2,514 persons returned interviews. Because of
completely missing PFS data, we excluded 13 interviews. Thus, the final sample consisted of
2,501 persons.

Measures

The agreement to use the PFS was obtained from Drexel University. The original PFS [8]
was translated into German language by Anja Hilbert [unpubl. manuscript] in discussion with
Martina de Zwaan and in accordance with the recommended procedure [18] including an
adaptation to the sociocultural context of the target language. Furthermore, back-translation
was performed by an independent bilingual licensed translator in order to uncover the
potential ambiguity or misunderstanding in the first translation. The German PFS version
includes 15 items for measuring hedonic hunger as a stable trait. Each item is scored on a five-
point Likert scale from 1 = do not agree at all to 5 = strongly agree, with higher scores indi-
cating greater responsiveness to living in food-abundant environments [4]. In agreement
with earlier research [8, 12], subscales for each domain were obtained as a mean score of all
items included in the subscale (range = 1-5). Similarly, the aggregate score was calculated as
an average score for all 15 items (range = 1-5). The internal consistency of the original PFS
was very good with a Cronbach’s a of 0.91 [8], considering 0.70 as an acceptable and 0.90 as
arecommended level for assessment scales [19].

The ultra-brief 4-item Patient Health Questionnaire for Depression and Anxiety (PHQ-4)
was used to assess the core symptoms of depression and anxiety disorder [20, 21]. Respon-
dents rated how often, on a scale from 0 = not at all to 3 = nearly every day, they experienced
feeling depressed, loss of interest, feeling nervous or anxious, and inability to stop worrying
over the past 2 weeks. Therefore, the total score ranges from 0 to 12. The PHQ-4 has shown
a good internal reliability with Cronbach’s o >0.80 for all scales [21]. In our sample, Cron-
bach’s alpha was a = 0.88.

The Eating Disorder Examination-Questionnaire 8 (EDE-Q8) provides a condensed
assessment of the global eating disorder psychopathology [22]. The questionnaire includes
eight items asking respondents how often - on a scale from 0 = not at all to 6 = every day or
in extreme form - they experienced restraint over eating, food avoidance, preoccupation with
food, feeling of being fat, desire to lose weight, guilt about eating, dissatisfaction with weight,
and discomfort seeing their body during the last 4 weeks. The global mean score ranges from
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0 to 6. The EDE-Q8 demonstrated good item characteristics and reliability, with Cronbach’s
a=0.93 [22]. In our sample, the internal reliability was comparably high (a = 0.91).

Data on body weight and height were provided as self-report, the BMI was calculated
using the formula: BMI = body weight (kg)/(body height (m)?). The BMI was categorized into
underweight/normal weight (BMI <25), overweight (25< BMI <30), and obesity (BMI >30)
[23].

Statistical Analysis

Statistical analyses were performed using STATA MP 14.1 and SPSS 24. Significance was
considered at p < 0.05. First, we examined the item descriptive statistics, percentage of
missing values, corrected item-total correlations, and item difficulties (in %) using the
formula: p; = ((mean (x;) - min (x;))/(max (x;) - min (x;)) x 100, with mean (x;) = mean of item
i; min (X;) = minimal value of item i; max(x;) = maximal value of item i. In the second step, we
examined the internal consistency of the subscales and the total scale using Cronbach’s a.

Confirmatory factor analysis was performed to verify that the factor structure of the
German PFS is the same as that in the original PFS. The analysis was conducted using the
maximum likelihood estimation algorithm with robust standard errors (option Structural
Equation Modelling in STATA). As in earlier studies, we used a three-factor model with the
latent variables Food available (items 1, 2, 5, 10, 11, and 13), Food present (items 3, 4, 6, and
7) and Food tasted (items 8, 9, 12, 14, and 15) denoting the three levels of proximity of
palatable food in the environment [12, 15]. Each item was specified to load on a single factor,
as suggested in prior research [12]. Model fit was assessed by multiple criteria. Absolute fit
was determined by the ¥?, the standardized root mean square residual (SRMR) and the root
mean square of approximation (RMSEA) including the 90% confidence interval. The Compar-
ative Fit Index (CFI) and the Tucker-Lewis Index (TLI) were used as comparative fit indices.
A good model fit corresponds to CFI and TLI values >0.95 (0.90 is acceptable), SRMR <0.05
(0.09 is acceptable), and RMSEA values <0.05 (values between 0.05 and 0.08 are acceptable)
[24].

Means and standard deviations (SD) were calculated for the total PFS and its subscales
in the total sample and across gender, age, and BMI categories. The differences across cate-
gories were analyzed by means of nonparametric Kruskal-Wallis test.

The Spearman’s rank correlation coefficients were calculated to examine the relation-
ships between the PFS scores, eating disorder psychopathology (EDE-Q8), and anxiety and
depression (PHQ-4). Finally, in order to report normative data, we calculated percentile ranks
based on the total mean score of the PFS and its subscales by gender, age, and BMI categories.

Results

Sample Description

Table 1 shows the sociodemographic characteristics of our respondents. The analytic
sample included almost equal proportions of men (46.7%; n = 1,167) and women (53.3%;
n=1,334) aged between 14 and 94 years (mean = 48.4; SD = 18.2). Mean BMI was 25.7 (SD =
4.6); approximately half of the respondents had overweight and obesity (50.6%; n = 1,244).
The majority of the sample reported residence in Western Germany (79.9%; n=1,998), living
in a partnership (55.0%; n = 1,364), and having an income of EUR >1,200 (83.4%; n = 1,998).
In terms of educational level, more than one fifth of the sample stated the overall duration of
>12 years of school attendance (21.7%; n = 541). A minority were unemployed (5.2%; n =
130) and reported a non-German nationality (3.2%; n = 81).
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Total Women Men
(n=2,501) (n=1,334) (n=1,167)

Age, years

<24 280 (11.2) 134 (10.0) 146 (12.5)

25-34 390 (15.6) 202 (15.1) 188 (16.1)

35-44 385 (15.4) 221 (16.6) 164 (14.0)

45-54 464 (18.5) 249 (18.7) 215 (18.4)

55-64 434 (17.3) 229 (17.2) 205 (17.6)

65-74 327 (13.1) 177 (13.3) 150 (12.8)

275 221(8.8) 122 (9.1) 99 (8.5)
Residence

Eastern Germany 503 (20.1) 254 (19.0) 249 (21.3)

Western Germany 1,998 (79.9) 1,080 (81.0) 918 (78.7)
Settlement type

Urban 2,182 (87.2) 1,172 (87.9) 1,010 (86.5)

Rural 319 (12.8) 162 (12.1) 157 (13.5)
Nationality

German 2,420 (96.8) 1,298 (97.3) 1,122 (96.1)

Other 81 (3.2) 36 (2.7) 45 (3.9)
Educational level

<12 years 1,950 (78.3) 1,057 (79.7) 893 (76.7)

212 years 541 (21.7) 270 (20.3) 271 (23.3)
Employment status

Not unemployed 2,352 (94.8) 1,261 (95.2) 1,091 (94.2)

Unemployed 130 (5.2) 63 (4.8) 67 (5.8)
Household income

<1,250 EUR 398 (16.6) 241 (18.8) 157 (14.1)

1,250-2,500 EUR 968 (40.4) 532 (41.5) 436 (39.1)

>2,500 EUR 1,030 (43.0) 509 (39.7) 521 (46.8)
Living with a partner

Yes 1,364 (55.0) 716 (54.0) 648 (56.2)

No 1,116 (45.0) 610 (46.0) 506 (43.8)
Body mass index

Underweight/normal weight 1,215 (49.4) 722 (55.2) 493 (42.8)

Overweight 905 (36.8) 391 (29.9) 514 (44.7)

Obesity 339 (13.8) 195 (14.9) 144 (12.5)

Data are presented as n (%). Percentages are calculated from valid cases.

Characteristics of Items and Subscales

Complete information on all items of the PFS was available from 2,421 respondents. The
item characteristics are displayed in Table 2. The percentage of missing values was very low,
with a maximum of 0.6% (item 11) and a mean percentage of 0.4% (SD = 0.11) for all items.
Almost 41.0% (SD = 12.6) of the score values per subscale fell into the lowest category (do
not agree at all). The subscale (domain) Food available demonstrated the largest proportion
of scores in the lowest category (mean = 50.8%; SD = 14.5), whereas the lowest proportion
was found for the domain Food tasted (mean = 32.1%; SD = 14). All but one item were posi-
tively skewed; the only exception refers to item 14 within the domain Food tasted. The
kurtosis was positive for all items. Item difficulties ranged between 12.3 and 52.7%, indi-
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Table 2. Item and scale characteristics of the German version of the Power of Food Scale

PFS [tem Mean SD Skewness  Kurtosis p; % rit® % missing CFA?
Available Q1 1.72 0.97 1.27 3.82 18.0 0.59 0.08 0.68
Q2 1.82 1.00 0.98 2.98 20.4 0.59 0.36 0.65
Q5 1.49 0.90 1.92 6.00 12.3 0.59 0.32 0.71
Q10 1.79 1.02 1.12 3.31 19.9 0.66 0.32 0.72
Q11 1.93 1.10 0.94 2.85 23.2 0.59 0.56 0.62
Q13 1.63 0.97 1.56 4.72 15.6 0.71 0.32 0.82
Present Q3 2.37 1.09 0.37 2.28 34.2 0.70 0.48 0.74
Q4 1.98 1.11 0.89 2.81 24.5 0.68 0.32 0.77
Q6 1.93 1.04 0.89 2.87 23.2 0.70 0.28 0.80
Q7 2.14 1.17 0.71 2.43 28.4 0.68 0.32 0.77
Tasted Q8 2.46 1.20 0.33 2.02 36.5 0.67 0.48 0.78
Q9 2.64 1.21 0.11 1.93 41.1 0.62 0.36 0.73
Q12 1.96 1.07 0.84 2.75 24.0 0.69 0.40 0.70
Q14 3.11 1.30 -0.25 1.93 52.7 0.48 0.40 0.57
Q15 1.99 1.17 0.92 2.76 24.7 0.52 0.48 0.57

PFS, Power of Food Scale; available, subscale Food available; present, subscale Food present; tasted,
subscale Food tasted; SD, standard deviation; p;, item difficulty; ry;, corrected item-total correlation; CFA,
confirmatory factor analysis: factor loadings (standardized coefficients); Q1-Q15, item numbering in the
German PFS version. ? Analyses were conducted for cases with complete PFS data (n = 2,421).

cating a low to medium probability of scores >1 (do not agree at all). Corrected item-total
correlations were moderate-to-high (0.48< r; <0.71).

Factor Structure

The confirmatory factor analysis showed the following fit indices for the 3-factor solution:
x% =1,749.5; df = 87; CFI1 = 0.91; TLI = 0.89; SRMR = 0.05; RMSEA = 0.089 (90% confidence
interval: 0.085; 0.092). The factor loadings are displayed in Table 2. All of the standardized
coefficients were statistically significant (p < 0.001) and exceeded 0.4. The subscale Food
available correlated with Food present (r = 0.83) and Food tasted (r = 0.76). The correlation
between Food present and Food tasted was r = 0.83.

Reliability

For the total PFS, the mean inter-item correlation was 0.44 with a Cronbach’s a of 0.92.
Internal consistency for the subscales turned out to be satisfactory (online suppl. Appendix:
Table A1; for all online suppl. material, see www.karger.com/doi/10.1159/000500489: a = 0.85
for Food available and Food present; a = 0.80 for Food tasted). For the subscales, the average
inter-item correlations were 0.49 for Food available, 0.59 for Food present, and 0.45 for Food
tasted, being within the recommended range for tapping the narrower characteristics [25].

Differences in PFS Scores across Gender, Age, and BMI Status

Table 3 shows the means and SDs for the total PFS and its subscales across gender, age,
BMI categories and in the total sample. Overall, the highest mean scores were observed for
the subscale Food tasted, followed by Food present and Food available, both within the total
sample and for each separate subgroup. We found no significant differences by gender.
Further results indicated a decrease in the mean scores by age in respondents above 45-54
years, with significant differences for Food present, Food tasted, and the total score, all p <
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Table 3. Mean and standard deviation for the total PFS score and the domain subscores: group comparisons

Available Present Tasted Total mean score
Total sample (n = 2,421) 1.73 (0.75) 2.11(0.92) 2.44 (0.89) 2.07 (0.75)
Sex p=0.725 p=0.300 p=0.675 p=0.533
Men (n=1,131) 1.72 (0.75) 2.09 (0.93) 2.43 (0.90) 2.06 (0.76)
Women (n = 1,290) 1.73 (0.75) 2.12 (0.91) 2.44 (0.88) 2.07 (0.74)
Age groups p=0.074 p<0.001 p<0.001 p<0.001
<24 (n=271) 1.76 (0.73) 2.17 (0.94) 2.43 (0.89) 2.09 (0.75)
25-34 (n=381) 1.75 (0.76) 2.20(0.93) 2.54 (0.93) 2.13 (0.76)
35-44 (n=378) 1.76 (0.80) 2.20(0.96) 2.47 (0.93) 2.11 (0.77)
45-54 (n = 446) 1.76 (0.75) 2.15(0.91) 2.50 (0.87) 2.11(0.73)
55-64 (n =420) 1.75 (0.77) 2.05 (0.90) 2.43 (0.86) 2.06 (0.75)
65-74 (n=313) 1.64 (0.69) 2.00 (0.91) 2.34 (0.86) 1.97 (0.72)
275 (n=212) 1.61 (0.67) 1.87 (0.79) 2.22 (0.85) 1.88 (0.67)
BMI p<0.001 p<0.001 p<0.001 p<0.001
Normal weight and underweight
(n=1,180) 1.61 (0.65) 1.95 (0.83) 2.35(0.88) 1.94 (0.68)
Overweight (n = 871) 1.76 (0.77) 2.16 (0.93) 2.48 (0.90) 2.11 (0.76)
Obesity (n =331) 2.09 (0.87) 2.54 (1.01) 2.65 (0.85) 2.40 (0.82)

These analyses are restricted to respondents with complete data on the PFSitems, age, sex, and BMI. n,number of participants
with complete responses; available, subscale Food available; present, subscale Food present; tasted, subscale Food tasted. p
values for Kruskal-Wallis equality-of-populations rank test (group differences are considered statistically significantif p < 0.05).

0.001. Finally, the scores consistently increased with higher BMI categories, with the largest
mean values in respondents with obesity and the lowest scores in those with normal weight
and underweight (all p < 0.001). We computed Cohen’s d effect size for comparing the differ-
ences between the PFS score means across BMI categories (online suppl. Appendix: Table
A2). The results indicate medium-size score differences between the categories obesity
versus normal weight or underweight for the subscales Food available and Food present as
well as for the total score (Cohen’s d 0.63-0.68).

Associations of PFS with Measures of Eating Disorder (EDE-Q8), Depression, and Anxiety

(PHQ-4)

Bivariate correlations are displayed in Table 4 for the total sample and by BMI categories.
Significant but weak positive associations were found between PFS and PHQ-4; these rela-
tionships were strongest in participants with obesity and least strong in persons with normal
weight and underweight. The total score of the EDE-Q8 correlated weakly but significantly
with the PFS, with little variation across BMI categories, all p < 0.001.

Normative Data for PFS

In the total sample, the total mean score was 2.07 (SD = 0.75), median = 1.93. The
respective figures for the subscore for Food available were: mean = 1.73 (SD = 0.75), medi-
an = 1.5. The subscore data for Food present were: mean = 2.11 (SD = 0.92), median = 2. The
average subscore for Food tasted was mean = 2.44 (SD = 0.89), median = 2.4. We calculated
percentile ranks for the total score and the PFS subscales by gender and age groups (online
suppl. Appendix: Tables A3-A4). Finally, given the significant differences in the total score
and subscale values by BMI category, we also reported percentile ranks for BMI categories
(online suppl. Appendix: Table A5).
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Table 4. Two-tailed Spearman’s rank correlations between the PFS and the ultra-brief patient questionnaire
for depression and anxiety (PHQ-4) as well as the eating disorder examination questionnaire 8 (EDE-Q8)

Total sample By BMI categories

normal weight and overweight obesity
underweight

PHQ-4 (n=2,407)  0.244(p<0.001) 0209 (p<0.001)  0.234 (p<0.001)  0.290 (p < 0.001)
EDE-Q8 (n=2,369) 0.326 (p<0.001) 0.267 (p<0.001)  0.331(p<0.001)  0.287 (p < 0.001)

Casewise deletion of missing data was used.

Discussion

The aim of the present study was to validate the German version of the PFS and to
provide normative data based on a large representative sample of the German population.
Our findings suggest that the PFS was well accepted by the respondents as reflected by the
very low proportion of missing values on the items of the questionnaire (£0.6%): thus,
items were not difficult to understand. A positively skewed distribution for the majority
of items and medium-to-high item difficulties indicates that the PFS focuses on higher
levels of hedonic hunger in the absence of caloric needs. There was some evidence of floor
effects, as indicated by a high, >40% on average, proportion of participants scoring at the
lowest response category (do not agree at all). Results for corrected item-total correla-
tions were in agreement with findings for the original PFS: all items were overall well
correlated with the scale [8]. Cronbach’s a (0.92) for the total scale of the German version
was almost identical to that of the English original [8]. For all items and subscales, Cron-
bach’s a exceeded 0.7, suggesting a very good internal consistency of the German PFS [19,
26].

The construct validity of the German PFS version was examined using confirmatory
factor analysis. The model supported a three-factor solution (with the factors Food available,
Food present, and Food tasted), showed acceptable CFl and SRMR, significant item loads onto
the factors, and high correlations among factors. These results are well in line with prior
findings based on the English original [8, 12]. The indices TLI and RMSEA scored slightly out
of the acceptable range; RMSEA was, however, identical to that in previous research [15] and
still within the range of mediocre fit, as indicated by the upper limit of the 90% confidence
interval <0.1 on the point estimate [27].

The appetitive impact of palatable food appears to grow by levels of proximity, from Food
available over Food present to Food tasted, as indicated by the mean PFS scores in all
subgroups of our sample. In terms of distributional analysis, we found no notable variance in
PFS scores across gender, in accordance with the results described for the English original
[8]. Yet, gender differences are discussed, given the higher scores in women from other
national samples [15]. The mixed evidence might be attributed to culture-specific gender atti-
tudes to perception of food cues or to differences in sample characteristics. In the latter
respect, our research has the advantage of a representative population sample covering
nearly the entire life span for both sexes (14-94 years). Our findings of lower mean scores in
older age groups compared to younger age groups corroborate earlier research [13]. Most
prominent differences by age were found for the subscales Food present and Food tasted.
This observation can be interpreted in line with the theory of externality suggesting that
some people - in our sample, those in younger age groups - may be more sensitive to external
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food cues and more likely to perceive hedonic hunger in response to sight, smell or taste of
food [28, 29]. Furthermore, our data demonstrate increasing PFS scores across BMI cate-
gories. We can therefore assume higher appetitive motivation in individuals with overweight
and obesity. Previous research has, however, yielded inconsistent evidence on relations
between PFS and measures of excess weight, varying between no [15, 30], weak [8, 31], and
strong associations [31]. Importantly, strong associations have emerged before with obesity
status, including severe obesity in candidates for bariatric surgery, but not with BMI as a
continuous variable [31]. These discrepancies may suggest that the relationships between
hedonic hunger and measures of excess weight are mediated by underlying obesity-related
behavioral patterns, for example LOC eating. Studies with prospective design are warranted
to clarify the role of hedonic hunger in development of LOC eating as a predictor of over-
weight or obesity.

Findings from the present study contribute to the understanding of PFS as a possible
correlate of global eating disorder psychopathology, as measured by the EDE-Q8. The asso-
ciation between hedonic hunger and measures of problematic eating behavior, including
disinhibited eating, emotional eating, and food addiction, have also been confirmed earlier [6,
8]. Vainik et al. [32] showed that the PFS reflects the middle on a continuum of an underlying
trait termed “uncontrolled eating,” with no overeating as one extreme and food addiction and
binge eating on the other side. In our sample, significant but weak positive associations imply
that, although hedonic hunger and problematic eating reflect different concepts, they may be
explained by a shared underlying trait, most likely susceptibility to LOC eating [2], at least in
some individuals.

Finally, we observed consistent, albeit weak, positive relationships between the scores
of the PFS and the PHQ-4 at all levels of BMI. This finding indicates that hedonic hunger may
be coupled with adverse emotional states. This is not surprising, given that appetitive moti-
vation may manifest itself not only as cognitive preoccupation with palatable food, but also
in terms of overeating or binge eating in response to emotional distress [16].

A major strength of our study is the use of a large population-based sample represen-
tative of the German general population in terms of age and gender. Our research fills a gap
in the literature by examining the factor structure of the PFS with a confirmatory approach:
to our knowledge, this has not been done before. Furthermore, the provided normative data
for the PFS scores should increase the applicability of the German version for use in research
and clinical practice. There are, however, several important limitations. First, the cross-
sectional design precludes assessments of test-retest reliability and causal inferences, e.g. on
associations of hedonic hunger with adverse emotional states. Second, concerning criterion
validity, we did not compare PFS with any other measures of hedonic hunger in the absence
of thereof. Third, due to the self-report nature of the data, the results may be susceptible to
common method and social desirability biases. Although we believe the risk was reduced by
relying on anonymity and assuring voluntary participation, it is impossible to completely
rule out the problem. Thus, the prevalence of overweight and obesity in our study was lower
than in the large representative “German Health Interview and Examination Survey for
Adults” conducted between 2008 and 2011 with objectively measured body weight and
height [1], probably due to underreporting. This discrepancy limits the generalizability of
our results.

In summary, our study demonstrates adequate psychometric properties of the German
PFS version and very good reliability for measuring hedonic hunger in a large population-
based sample. The provided population-based norms can be used for individual assessment.
Prospective studies with BMI based on objective measurementare needed to examine hedonic
hunger as a predictor of overweight and obesity.
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