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Association of eating motives with anthropometry, body composition, 1 

and dietary intake in healthy German adults 2 

 3 

Abstract 4 

Effective policies to address poor food choices and dietary patterns need to consider the complex set 5 

of motives affecting eating behavior. This study examined how different eating motives are associated 6 

with anthropometry, body composition, and dietary intake. Our analysis is based on a cross-sectional 7 

sample with 429 healthy adults in three different age groups collected in Germany from 2016 to 2018. 8 

Dietary intake, Body Mass Index (BMI), waist circumference (WC), and fat-free mass (FFM) were 9 

measured by standardized methods. Eating motives were measured using The Eating Motivation 10 

Scale (TEMS). Regressing dietary intakes and anthropometric indicators on TEMS motives, we 11 

identify the main sources of variation in diet and nutritional status separately for men and women. 12 

Results indicated the Health motive to be positively associated with FFM (𝐵 ± 𝑆𝐸 = 1.72 ± 0.44) and 13 

negatively with WC (𝐵 ± 𝑆𝐸 = −3.23 ± 0.81) for men. For women, the Need & Hunger motive was 14 

positively associated with FFM (𝐵 ± 𝑆𝐸 = 1.63 ± 0.44) and negatively with WC (𝐵 ± 𝑆𝐸 = −2.46 ±15 

0.81). While Liking and Habits were the most frequently stated eating motives, we did not find them 16 

to be significantly related to the nutritional status. Other motives were associated with dietary intake 17 

but not anthropometry or body composition. The Price motive was positively and the Convenience 18 

motive was negatively associated with energy (𝐵 ± 𝑆𝐸 = 63.77 ± 19.98;  𝐵 ± 𝑆𝐸 = −46.96 ± 17.12) 19 

and carbohydrate intake (𝐵 ± 𝑆𝐸 = 7.15 ± 2.65;  𝐵 ± 𝑆𝐸 = −5.98 ± 2.27) for men. The results 20 

highlight the need for more differentiated analyses of eating motives, beyond comparing the relative 21 

importance of motives based on mean values, towards the association of motives with dietary intake 22 

and nutritional status. 23 

Keywords: Food choice; Motivation; Dietary intake; Nutritional status; Policy implications 24 



3 
 

1. Introduction 25 

Unhealthy diets and poor nutrition are among the top risk factors worldwide for obesity, 26 

cardiovascular diseases, and diabetes. The World Health Organization (WHO) estimates that more 27 

than 1.9 billion adults were overweight and 650 million of these were obese in 2016 (World Health 28 

Organization, 2020a) and that the prevalence of diabetes among adults increased from 4.7% in 1980 29 

to 8.5% in 2014 (World Health Organization, 2020b). The scientific and public debate about 30 

appropriate and effective policies to counter these developments increasingly acknowledges that 31 

poor food choices and dietary patterns are the results of multiple motives and determinants 32 

(Naughton et al., 2015; Pollard et al., 1998; Pollard et al., 2002; Sproesser, Moraes et al., 2019; Steptoe 33 

et al., 1995). Hence, there is no ‘one-size-fits-all’ solution (Hawkes et al., 2015; Just & Gabrielyan, 34 

2016; Lusk, 2017) as the factors affecting food choice and eating behavior are complex (Köster, 2009).  35 

Literature has discussed a wide range of different motives that affect food choice (Renner et al., 2012). 36 

Compiling, extending, and consolidating the empirical evidence on motives for eating behavior since 37 

Steptoe et al.’s (1995) seminal study, Renner et al. (2012) developed The Eating Motivation Scale 38 

(TEMS). Their measure includes 15 factors, which are Liking, Habits, Need & Hunger, Health, 39 

Convenience, Pleasure, Traditional Eating, Natural Concerns, Sociability, Price, Visual Appeal, Weight 40 

Control, Affect Regulation, Social Norms, and Social Image (Renner et al., 2012). 41 

A growing number of studies has investigated the relative importance of food choice motives in 42 

general, across socio-demographics, by body weight, and across different countries and cultures. 43 

Liking or Sensory Appeal, Habits, Need & Hunger, Health, Convenience and Price are consistently 44 

reported as the most prominent drivers of food choice (Chambers et al., 2016; Phan & Chambers, 45 

2016a; Renner et al., 2012; Sproesser, Moraes et al., 2019; Sproesser, Ruby et al., 2018; Steptoe et al., 46 

1995). Results for different age groups suggest that factors driving younger consumers’ eating 47 

behavior are more “short-term oriented” (Renner et al., 2012) including Liking, Need & Hunger, 48 

Pleasure, Convenience, and Visual Appeal. For older people, in contrast, long-term motives such as 49 

Health and Natural Concerns have been found to be more relevant based on TEMS (Renner et al., 50 

2012). Another recurring finding is that women rated most motives significantly higher on average 51 

than men (Renner et al., 2012; Steptoe et al., 1995). 52 

Food choice motives have also been shown to vary with nutritional status indicated mainly by the 53 

Body Mass Index (BMI). Renner et al. (2012) found that participants in the normal-weight range 54 

reported their eating behavior to be driven more frequently by Liking, Health, and Need & Hunger. 55 

The motives Weight Control, Affect Regulation, and Social Norms were more prevalent among 56 
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participants who had overweight or obesity. Similar findings are reported by Sproesser, Moraes et al. 57 

(2019) and Rempe et al. (2019). 58 

While it is important to quantify the self-reported motives in their own right, targeted public policy 59 

measures need information on how these different motives drive actual eating behavior, and intake 60 

of critical nutrients, as well as how they affect both the nutrition and health status. Studies have 61 

shown that motives are associated with choice and consumption of individual food groups (Hebden 62 

et al., 2015; Phan & Chambers, 2016b; Souza et al., 2020) and vary over eating occasions (Chambers 63 

et al., 2016; Phan & Chambers, 2016a, 2018). Motives have further been shown to be associated with 64 

preferences for specific food product attributes such as ‘organic’ or ‘local’ (Hasselbach & Roosen, 65 

2015; Honkanen et al., 2006) or functional properties in food products (Ares & Gámbaro, 2007).  66 

However, empirical evidence on how motives drive nutritional and health outcomes such as dietary 67 

intakes and indicators of nutritional status other than BMI is scarce. The present study contributes to 68 

the literature by providing empirical evidence on how different eating motives are associated with 69 

variation in anthropometric parameters, body composition, and dietary intake. Collecting evidence 70 

on the relative importance of motives and their association with consumption of specific food groups, 71 

diets, or meal occasions, is important for understanding drivers of food choice. At the same time, 72 

investigating which motives drive health- and nutrition-relevant behavior and outcomes, may yield 73 

specific insights on the levers that health and nutrition policies should be addressing.  74 

 75 

Our analysis is based on a unique dataset from a study with 429 healthy adults at three defined age 76 

groups conducted in Germany from 2016 to 2018 (Brandl et al. 2020). The collected data include 77 

information on usual dietary intake (Mitry et al., 2019) for a wide range of energy and macronutrients, 78 

anthropometric measures (BMI and waist circumference), and body composition. Additionally, 79 

participants reported socio-demographic variables and their eating motivations by completing The 80 

Eating Motivation Scale (TEMS) (Renner et al., 2012). We regressed anthropometric indicators, body 81 

composition, and energy and nutrient intakes on motives from TEMS controlling for socio-82 

demographic characteristics to identify associations that are responsible for variation in dietary 83 

intake and nutritional status separately for for men and women. This approach goes one step further 84 

than existing literature, which has mostly analysed relationships of motives with nutritional status or 85 

dietary intakes based on simple correlations or for specific subsets of motives. Since motives have 86 

been found to be correlated among each other as well as with socio-demographic characteristics, 87 

parameters of such analyses are likely to be biased when confounders are not accounted for.  88 
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2. Methods 89 

2.1. Study design and participants 90 

Data for this study come from the phenotyping program of the enable cluster of nutrition research 91 

performed between February 2016 and February 2018. The cluster’s major objective was to identify 92 

determinants of a healthy nutrition and lifestyle for defined stages of life (Brandl et al., 2020). For this 93 

cross-sectional study, healthy volunteers were recruited from three different age groups, each of 94 

which is characterized by specific nutritional requirements and transitions in dietary habits and food 95 

selection: young adults aged 18-25 years (n=94), adults aged 40-65 years (“middle agers”, n=205), 96 

and older adults aged 75-85 years (n=160). While young adults and middle agers were recruited at 97 

one study site (Freising), participants in the older adults group came from two sites (Freising and 98 

Nuremberg, two cities in Bavaria, Germany). Participants were recruited by advertising in 99 

kindergarten, newspapers, senior homes, and other media in the region of Freising and Nuremberg, 100 

Germany. In total 459 healthy subjects were comprehensively phenotyped. Apart from 101 

anthropometry and body composition analysis, participants completed standardized questionnaires 102 

regarding their dietary intake and eating motives. The study was approved by the ethics committee 103 

of the Faculty of Medicine of Technical University of Munich (#492/17S) and by the ethics committee 104 

of Friedrich-Alexander-Universität Erlangen-Nürnberg (#291_15 B). It was registered on German 105 

Clinical Trial register (DRKS-ID: DRKS DRKS00009797). Written informed consent was obtained from 106 

all participants prior to the assessments. For detailed information on selection and eligibility criteria 107 

and study procedure see Brandl et al. (2020). 108 

2.2. Dietary intake, anthropometry, and body composition 109 

In the different age groups dietary habits were recorded by using a food frequency questionnaire 110 

(FFQ2) refering to a twelve-months period (Nöthlings et al., 2007) and two 24h-food lists (Freese et 111 

al., 2014). Based on these questionnaires, the “usual intake” of energy, carbohydrates, fat, protein, 112 

fiber, and alcohol for every participant was estimated by a multi-step procedure. First, the probability 113 

of consuming a certain food item was estimated using logistic regression models on the repeated 24h-114 

food-list data, controlling for age, sex, BMI, smoking, physical activity level, education level, and the 115 

consumption frequency for each food item derived from the FFQ. Second, the consumption amount 116 

for each food item on a consumption day was estimated on the basis of the Second Bavarian Food 117 

Consumption Survey (BVS II) (Himmerich et al., 2003). The usual food intake was then derived by 118 

multiplying consumption probability and quantity of each food item. All usual food intakes were then 119 
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linked to the “Bundeslebensmittelschlüssel” (BLS, German Nutrient Data Base) to derive the usual 120 

intake of energy and nutrients. Details on the procedure are described in detail in Mitry et al. (2019). 121 

All anthropometric parameters (body height, body weight, waist and hip circumference) were 122 

measured in the morning following an overnight fast using established standard operation procedure 123 

(SOP). Body composition including fat free mass (FFM) and fat mass (FM) was measured by 124 

bioelectrical impedance using the Seca mBCA 515 device (Seca GmbH & Co KG, Hamburg, Germany).   125 

2.3. Eating motives 126 

All participants completed the German short version of the eating motivation survey (TEMS) 127 

consisting of 15 motivational factors, each measured by three items (Renner et al., 2012). For 128 

example, the items for the factor Affect Regulation started with “I eat what I eat, …” followed by 1) “… 129 

because I am sad”, 2) “… because I am frustrated”, and 3) “… because I feel lonely”. Each item was 130 

measured on a 7-point Likert scale whose extremes were labeled as 1 “never” to 7 “always”. 131 

In order to compare the quality of our TEMS data with those of previous studies (Rempe et al., 2019; 132 

Renner et al., 2012; Sproesser, Ruby et al., 2018), we tested the original model with a confirmatory 133 

factor analysis (CFA) allowing for correlated factors (‘sem’ and ‘alpha’ commands in Stata 14). Results 134 

of the CFA showed a very good fit as indicated by a comparative fit index (CFI) of .94, a root-mean-135 

square error of approximation (RMSEA) of .043, a standardized root mean square residual (SRMR) of 136 

.045 and a 𝜒2/df-value of 1.8 (Kline, 2011). These values compare very well to or even exceed 137 

previous assessments of TEMS (Rempe et al., 2019; Renner et al., 2012; Sproesser, Ruby et al., 2018). 138 

The factor loadings were significant (p<.001), with values larger than .4. Factor correlations ranged 139 

from -.18 (Price and Sociability) to .53 (Need & Hunger and Habits). The Cronbach’s Alpha values for 140 

the 15 factors indicated very good reliabilities, with the lowest value being .62 for Need & Hunger. For 141 

more details, see Table A1 in the appendix. 142 

2.4. Data analysis 143 

We analyzed the relation between eating motives and anthropometry, body composition, and dietary 144 

intake, respectively, via multiple regression models based on eq. (1): 145 

(1) 𝑌𝑖 = (𝛼 + ∑ 𝛽𝑗 ∙ 𝑀𝑜𝑡𝑖𝑣𝑒𝑗𝑖
15
𝑗=1 + ∑ 𝛿𝑘 ∙ 𝐴𝑔𝑒 𝐺𝑟𝑜𝑢𝑝𝑘𝑖

4
𝑘=2 + 𝛿5 ∙ 𝑀𝑖𝑑𝑑𝑙𝑒 𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + 146 

𝛿6 ∙ 𝐻𝑖𝑔ℎ 𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + ∑ 𝜂𝑙 ∙ 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑙𝑖

6

𝑙=2
) ∙ (𝐷𝑀𝑎𝑙𝑒,𝑖 + 𝐷𝐹𝑒𝑚𝑎𝑙𝑒,𝑖) + 휀𝑖 147 
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Dependent variables 𝑌𝑖  were either anthropometric measures (BMI and waist circumference), body 148 

composition (FFM), or energy and nutrient intakes (energy, protein, carbohydrates, fat, fiber, alcohol) 149 

of participant i. The key explanatory variables were the 15 motivation factors (𝑀𝑜𝑡𝑖𝑣𝑒𝑗𝑖). We 150 

controlled for the effects of age groups, income, and education level, as these affect most of the 151 

dependent variables and have been shown to also correlate with the eating motives in previous 152 

studies (Renner et al., 2012). For these sets of categorical variables, 𝐴𝑔𝑒 𝐺𝑟𝑜𝑢𝑝1, 𝐿𝑜𝑤 𝐼𝑛𝑐𝑜𝑚𝑒, and 153 

𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛1 were omitted as reference categories to avoid singularity. All independent variables 154 

including the constant were multiplied by the term (𝐷𝑀𝑎𝑙𝑒,𝑖 + 𝐷𝐹𝑒𝑚𝑎𝑙𝑒,𝑖), where 𝐷𝑀𝑎𝑙𝑒 and 𝐷𝐹𝑒𝑚𝑎𝑙𝑒 155 

are binary indicators for male and female participants, respectively. This way we obtain a full set of 156 

motive parameters separately for men and women, which has two advantages. First, we have a larger 157 

sample size yielding more precise coefficient estimates. Second, we can immediately test for equality 158 

of male and female coefficients for each motive.  159 

The set of equations for all dependent variables was estimated via seemingly unrelated regression 160 

(SUR) (Zellner, 1962), to account for correlated error terms within individuals across equations. For 161 

each equation, we test for equality of each parameter of all 30 motive-sex combinations with zero 162 

based on the standard errors and corresponding p-values provided by the regression. We consider 163 

multiplicity by controlling for the false discovery rate (FDR) using Benjamini and Hochberg’s (1995) 164 

procedure. The p-values we report in the text represent adjusted p-values, i.e. so-called “q-values” 165 

derived by Stata’s qqvalue command. We test for equality of male and female parameters for each 166 

motive using simple Wald tests after the regression (using Stata’s test command). 167 

 168 

3. Results 169 

3.1. Sample characteristics 170 

From the original sample, 29 observations were dropped because of incomplete dietary data and one 171 

person was dropped due to a missing BMI value, yielding a final sample of 429 participants. Table 1 172 

shows definitions and summary statistics for the sociodemographic variables as well as national 173 

statistics for Germany for comparison. Men and women had equal shares in the sample, which is 174 

representative for sex/gender. 22% of respondents belong to the young adults’ group, 47% to the 175 

middle-age group, and 31% were older adults. Given this study’s focus on specific phases of life, all 176 

age groups included had a higher share than in the national statistics. The three binary variables for 177 

income represent lower, middle, and upper tertiles of the income distribution in our data. The 178 
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proportion of participants with a monthly household income < 2000 € was comparable to official 179 

statistics, while the group with monthly incomes between 2000 € and 3000 € had a higher and the 180 

group with monthly incomes above 3,000 € had a lower share. The average education level was high, 181 

with 54% of participants graduating from schools that qualify for university admission compared to 182 

32.5% in the German population. 183 

Table 1 184 

Summary statistics for sociodemographic variables for the total sample (n = 429) 185 

Variable Definition 
Mean (±SD) / 

Percentage 
Germany 

Male = 1, if respondent is male 49.2% 49.3% 

Age Respondent’s age in years 53.8 (±20.7)  

Age Cohort 1 
(young adults) 

= 1 if Age is 18-25 years 21.7% 8.8 % 

Age Cohort 2 
(middle agers) 

= 1 if Age is 40-65 years 47.3% 36.8% 

Age Cohort 3 (older 
adults, FS) 

= 1 if Age is 75-85 years (Freising sample) 8.4% 

9.5% 
Age Cohort 4 (older 
adults, N) 

= 1 if Age is 75-85 years (Nuremberg sample) 22.6% 

Low Income = 1, if monthly household income < 2000 € 39.9% 36.6% 

Middle Income 
= 1, if monthly household income ≥ 2000 € and 
< 3000 € 

28.9% 21.9% 

High Income = 1, if monthly household income ≥ 3000 € 31.2% 41.4% 

General secondary 
= 1, if highest education is “General secondary 
school (Hauptschule)” 

16.8% 29.6% 

Intermediate 
secondary 

= 1, if highest ed. is “Intermediate secondary 
school (Mittlere Reife)” 

24.7% 23.3% 

Polytechnical 
secondary 

= 1, if highest ed. is “Polytechnical secondary 
school (Polytechnische Oberschule)” 

1.9% 6.6% 

Technical college 
qualification 

= 1, if highest ed. is “Advanced technical college 
entrance qualification (Fachhochschulreife)” 

10.5% 

32.5% 
International 
baccalaureate 

= 1, if highest ed. is “International 
baccalaureate (Abitur)” 

44.1% 

Other = 1, if degree from abroad or other degree 2.1% 0.2% 

Note: Official statistics for Male and Education Groups from the German Statistical Yearbook 186 

(Destatis, 2019), for Age Cohorts from Destatis (2021), Income tertiles from Destatis (2018). 187 

 188 



9 
 

Table 2 shows summary statistics for anthropometric indicators, body composition, and usual dietary 189 

intakes for the overall sample as well as for the male and female subsamples. 190 

Table 2 191 

Summary statistics for anthropometric indicators and usual daily nutrient intakes for the total 192 

sample and for male and female subsamples 193 

Variable name [unit]  
 

Overall Male Female 

t 
Effect size 

(Cohen's d) a) 
(n = 429) (n = 211) (n = 218) 

M SD M SD M SD 

Anthropometric measures and body composition 
   

BMI SECA Body Mass 
Index  [kg/m²] 

26.0 4.5 26.7 4.2 25.3 4.7 3.28 *** 0.32 

FFM SECA Fat free mass 
[%] 

68.7 10.0 73.8 8.2 63.7 9.1 12.06 *** 1.16 

Waist Waist circumference 
[cm] 

91.3 14.9 97.3 13.9 85.5 13.5 8.98 *** 0.87 

Energy and nutrient intake     

Energy Energy [kcal/d] 1936 388 2168 357 1711 264 15.01 *** 1.46 

Protein Protein [g/d] 75 16 84 14 67 12 10.45 *** 1.01 

Carbs Carbohydrates, 
absorbable [g/d] 

204 47 225 47 183 36 13.02 *** 1.26 

Fat Fat [g/d] 83 17 93 16 75 13 12.84 *** 1.24 

Fibre Fibre [g/d] 21 6 21 7 20 6 1.62  0.16 

Alcohol Alcohol (Ethanol) 
[g/d] 

8 8 12 10 3 2 12.48 *** 1.22 

Note: M Mean, SD Standard deviation. *** p<0.01, ** p<0.05, * p<0.1, based on t-tests. a) Effect size for 194 

differences in variables between sexes. 195 

 196 

Table 3 presents the mean values of the 15 motivation factors for the overall sample, as well as for 197 

the male and female subsamples. Additionally, we included the values reported by Renner et al. 198 

(2012) for comparison purposes. Top-rated factors of eating motivation overall were Liking with a 199 

mean score of 5.6, Health (4.7), Need & Hunger (4.5), Natural Concerns (4.5), and Habits (4.2). Factors 200 

with the lowest average scores were Price (3.3), Social Norms (2.7), Visual Appeal (2.6), Affect 201 

Regulation (2.0), and Social Image (1.5).  202 
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Compared to Renner et al. (2012), the present sample had lower values for most motivation factors, 203 

especially for Habits, Visual Appearance, Traditional Eating, and Affect Regulation. Exceptions with 204 

higher values in the present sample were Natural Concerns, Weight Control, and Social Norms.  205 

We found significantly lower factor values for men compared to women for 11 out of 15 motives. The 206 

male and female subgroups differed most prominently for Natural Concerns, Traditional Eating, Affect 207 

Regulation, Health, Sociability, and Social Norms. No differences occured for Price, Liking, Habits, and 208 

Visual Appeal. 209 

 210 

Table 3 211 

Mean (M) and standard deviation (SD) of the motivation factors from this study (total sample, male 212 

and female subsamples) and by the study of Renner et al. (2012)  213 

 Overall 
 

Male Female 
t 

Effect size 
(Cohen's d)a) 

Renner et 
al. (2012) 

  (n = 429)  (n = 211) (n = 218) (n = 1040) 

 M SD  M SD M SD   M SD 

Liking 5.6 1.1  5.6 1.0 5.7 1.1 1.49  0.14 5.9 0.7 

Health 4.7 1.2  4.4 1.3 4.9 1.1 4.13 *** 0.40 4.7 1.0 

Need & Hunger 4.5 1.2  4.4 1.2 4.6 1.1 2.06 ** 0.20 4.8 0.8 

Natural Concerns 4.5 1.5  4.1 1.6 4.9 1.4 5.56 *** 0.54 4.0 1.4 

Habits 4.2 1.3  4.1 1.3 4.2 1.4 1.05  0.10 4.8 0.9 

Convenience 4.1 1.4  4 1.5 4.3 1.4 2.31 ** 0.22 4.5 1.0 

Pleasure 4.1 1.3  3.9 1.3 4.3 1.3 3.12 *** 0.30 4.3 0.9 

Sociability 3.9 1.5  3.6 1.4 4.2 1.5 3.94 *** 0.38 3.7 1.1 

Weight Control 3.7 1.5  3.6 1.6 3.9 1.5 1.92 * 0.19 3.3 1.3 

Traditional Eating 3.6 1.4  3.3 1.3 3.9 1.4 4.41 *** 0.43 4.1 0.9 

Price 3.3 1.4  3.3 1.4 3.2 1.4 -0.04  0.00 3.7 1.0 

Social Norms 2.7 1.5  2.5 1.4 3 1.5 3.70 *** 0.36 2.4 0.7 

Visual Appeal 2.6 1.1  2.5 1.1 2.6 1.2 1.27  0.12 3.5 0.9 

Affect Regulation 2.0 1.2  1.7 1.0 2.3 1.4 5.26 *** 0.50 2.7 1.2 

Social Image 1.5 0.7  1.4 0.6 1.6 0.8 2.36 ** 0.23 2.0 0.7 

Note: M Mean, SD Standard deviation. *** p<0.01, ** p<0.05, * p<0.1, based on t-tests. a) Effect size for 214 

differences in motive scores between sexes.  215 

 216 

 217 

 218 
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3.2. Regressions for anthropometric indicators 219 

Table 4 presents the results of multiple regression models for anthropomety and body composition 220 

separate for men and women based on eq. (1). Results without differentiating coefficients by sex are 221 

depicted Table A2 in the appendix. Regarding goodness of fit, R²-values range from 34% for BMI to 222 

69% for FFM. These values are relatively high for models explaining the variation in anthropometric 223 

measures influenced by a complex set of biological, personal, social, or environmental factors (Chou 224 

et al., 2004; Schmeiser, 2009; Schroeter & Lusk, 2008). Estimated coefficients show similar effects for 225 

men and women for some eating motives, but pronounced differences for others as indicated by 226 

magnitude, sign, and/or tests for equality (significance levels from these tests are depicted in the ∆-227 

column). We report corrected p-values (i.e., “q-values”) based on Benjamini and Hochberg (1995) in 228 

the following. 229 

 230 

For males, the Health motive showed particularly pronounced effects. The estimated parameters 231 

suggest that a 1-point increase in the valuation of the health motive (on a scale from 1 to 7) was 232 

associated with a decrease of 1.72%-points increase in FFM (p < .001), and a decrease of 3.23 cm in 233 

waist circumference (p < .001). The Health coefficient in the BMI model showed a considerable 234 

magnitude (-.74), but the estimate was less precise and not significantly different from zero. Higher 235 

scores for Affect Regulation as an eating motive was linked to a lower share of FFM (-1.26; p = .068) 236 

and a higher waist circumference (2.38; p = .070). Also here, the coefficient for BMI was substantial 237 

in size but not significant. We were unable to reject hypotheses of equality between the parameters 238 

for these variables between women and men, except for the case of Affect Regulation and waist 239 

circumference. 240 

 241 

Results for the female sample indicate that a strong Need & Hunger motive was negatively associated 242 

with waist circumference (-2.46; p = .030) and positively with FFM (1.63; p < .001). These coefficients 243 

were also statistically different from those estimated for men. High values in the Traditional Eating 244 

motive were associated with higher BMI (0.77; p = .060) and lower FFM (-1.04; p = .060). These 245 

coefficients were not different from those obtained for men. 246 

 247 

While the estimated parameters for Weight Control and Sociability were not significantly different 248 

from zero, the tests for equality between men and women indicate differences for FFM (in the case of 249 

Weight Control) and waist circumference. While Weight Control seems to be negatively associated 250 

with FFM and positively with waist circumference for men, the opposite seems to hold for women.251 
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Table 4 252 

Regression results for anthropometric measures and body composition  253 

  BMI (kg/m²)  FFM (%)  Waist (cm) 

  Male   Female   ∆   Male   Female   ∆   Male   Female   ∆ 

  B SE   B SE       B SE   B SE       B SE   B SE     

Liking 0.05 0.28   0.05 0.27       0.06 0.43   0.31 0.42       0.20 0.78   0.43 0.77     

Habits -0.31 0.25   0.24 0.22   †   0.08 0.39   -0.61 0.34       -0.39 0.72   -0.36 0.63     

Need & Hunger 0.18 0.27   -0.69 0.28   ††   0.05 0.42   1.63 0.44 *** †††   0.56 0.77   -2.46 0.81 ** ††† 

Health -0.74 0.28   -0.27 0.30       1.72 0.44 *** 0.78 0.46       -3.23 0.81 *** -1.48 0.84     

Convenience 0.39 0.22   0.08 0.20       0.01 0.33   -0.29 0.31       0.59 0.62   0.46 0.58     

Pleasure -0.04 0.27   -0.20 0.25       -0.28 0.41   -0.18 0.39       0.01 0.76   0.32 0.72     

Traditional Eating 0.35 0.29   0.77 0.25 *     -0.26 0.44   -1.04 0.38 *     1.52 0.82   1.36 0.70     

Natural Concerns 0.24 0.21   0.21 0.25       -0.53 0.33   -0.41 0.38       1.02 0.61   -0.45 0.71     

Sociability -0.43 0.24   -0.03 0.20       0.33 0.37   0.52 0.31       -1.66 0.69   0.37 0.57   †† 

Price -0.04 0.25   -0.06 0.22       -0.22 0.39   0.34 0.34       0.26 0.72   0.65 0.63     

Visual Appeal 0.27 0.32   0.07 0.27       -0.57 0.49   -0.27 0.41       -0.01 0.90   1.32 0.76     

Weight Control 0.31 0.20   -0.04 0.18       -0.60 0.31   0.17 0.28   †   1.00 0.56   -0.47 0.52   † 

Affect Regulation 0.36 0.31   0.18 0.24       -1.26 0.48 * -0.44 0.37       2.38 0.89 * 0.52 0.68   † 

Social Norms 0.04 0.26   -0.03 0.21       0.06 0.40   0.08 0.33       -0.31 0.74   0.00 0.60     

Social Image -0.01 0.54   -0.68 0.38       1.56 0.83   0.71 0.58       0.15 1.53   -2.08 1.07     

Age group 2 
(middle agers)a 

5.04 0.87   5.24 0.92       -10.55 1.44   -10.24 1.54       17.69 2.38   14.20 2.57     

Age group 3 (older 
adults, FS) a 

4.61 1.20   3.62 1.16       -12.44 2.05   -12.99 1.92       20.20 3.59   15.98 3.03     

Age group 4 (older 
adults, N) a 

4.46 1.00   4.99 0.94       -15.46 1.49   -16.91 1.44       23.13 2.67   16.75 2.89     

Constant 21.78 2.10   21.11 2.50       81.38 3.42   68.12 3.84       83.18 6.47   80.22 6.68     

R2 0.34       0.69       0.52     

N 429       429       429     

Note: ***, **, and * indicate significance at the 0.01-, 0.05-, and 0.1-level of regression coefficients based on adjusted p-values (Benjamini & 254 

Hochberg, 1995); ∆-column:  ††† p<0.01, †† p<0.05, and † p<0.1, based on post-regression Wald tests of equality between coefficients for males 255 

and females. Standard errors in parentheses. BMI, Body Mass Index; FFM, fat free mass; aReference: Young adults.256 
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3.3. Regressions for energy and macronutrient intake 257 

Tables 5a and 5b show the results of regression models for energy and nutrient intake. Results 258 

without differentiating coefficients by sex are depicted Table A3 in the appendix. The values of R² 259 

range from 0.30 to 0.46 and indicate a reasonable share of explained variation in dependent variables. 260 

Results suggest that the motives playing a relevant role for intakes differ to a certain degree from 261 

those relevant for anthropometry and body composition. 262 

 263 

Among men, the Health motive is linked to intakes of those nutrients that can be clearly identified as 264 

“healthy” or “unhealthy”. Specifically, the Health motive is positively associated with fiber intake 265 

(1.58; p < .001) and negatively associated with alcohol intake (-1.67; p = .030). The Price motive is 266 

significantly and positively associated with intakes of energy (63.77; p = .030), carbohydrates (7.15; 267 

p = .090), and alcohol (1.23; p = .050). Additionally, high scores on the Habit motive are positively 268 

related to higher intakes of carbohydrates (7.75; p = .090) and high scores on the Convenience motive 269 

are linked to lower intake of energy (-46.96; p = .090) and carbohydrates (-5.98; p = .090). A final 270 

noteworthy result is the significant negative relation of Social Norm with alcohol intakes (-1.33; p = 271 

.050).  272 

 273 

For women, a positive association of the Health motive was only found for fibre intake (1.41; p = .015). 274 

We were not able to reject further null hypotheses of coefficients being significantly different from 275 

zero for women. Often, the estimates point to the same direction for men and a look at the relative 276 

size of the coefficients, e.g., for Visual Appeal, Health, and Need & Hunger suggests non-negligible 277 

effects. However, from a statistical perspective, these estimated parameters show too large standard 278 

errors for rejecting the null hypothesis. 279 

 280 

We find significantly higher coefficients for men compared to women for the motives Habits (energy, 281 

carbohydrates, fat, and fibre), Need & Hunger (fibre), and Price (energy, protein), and higher 282 

coefficients for women for Pleasure (protein), Social Norms (alcohol), and Health (alcohol). 283 

 284 

 285 
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Table 5a 286 

Regression results for energy, carbohydrate and fat intake 287 

  Energy (kcal/day)   Carbohydrates (g/day)   Fat (g/day) 

  Male  Female  ∆   Male  Female  ∆   Male  Female  ∆ 

  B SE  B SE     B SE  B SE     B SE  B SE   

Liking 18.80 21.78   -28.70 21.47       1.89 2.89   -4.06 2.85       0.19 1.00   -1.35 0.99     

Habits 41.52 19.88   -24.53 17.36   ††   7.75 2.64 * -2.77 2.30   †††   1.22 0.91   -1.04 0.80   † 

Need & Hunger 16.84 21.51   27.00 22.37       -0.23 2.85   5.04 2.97       1.15 0.99   1.08 1.03     

Health 25.45 22.44   22.86 23.46       5.99 2.98   2.07 3.11       0.77 1.03   0.87 1.08     

Convenience -46.96 17.12 * -17.52 16.09       -5.98 2.27 * -2.25 2.14       -1.50 0.79   -0.41 0.74     

Pleasure -31.97 21.04   14.92 20.01       -4.10 2.79   0.60 2.66       -1.38 0.97   0.78 0.92     

Traditional Eating 9.45 22.64   1.21 19.31       -2.29 3.00   1.87 2.56       1.09 1.04   -0.35 0.89     

Natural Concerns 13.00 16.85   17.04 19.62       0.43 2.24   3.87 2.60       0.88 0.77   0.13 0.90     

Sociability 3.61 19.11   -13.74 15.72       0.93 2.54   -4.33 2.09       -0.50 0.88   0.41 0.72     

Price 63.77 19.98 ** 5.59 17.53   ††   7.15 2.65 * 0.69 2.33   †   2.29 0.92   0.40 0.81     

Visual Appeal -1.05 24.92   45.34 21.15       -1.46 3.31   5.65 2.81       0.05 1.15   1.72 0.97     

Weight Control -23.08 15.68   -13.40 14.51       -2.67 2.08   -2.44 1.93       -1.45 0.72   -1.05 0.67     

Affect Regulation -19.01 24.75   -25.16 18.84       -1.78 3.28   -2.12 2.50       -0.81 1.14   -1.19 0.87     

Social Norms -28.47 20.56   10.83 16.74       -1.82 2.73   0.68 2.22       -0.78 0.95   0.61 0.77     

Social Image 67.00 42.51   7.51 29.77       7.64 5.64   1.01 3.95       2.37 1.95   0.16 1.37     

Age group 2 
(middle agers)a 

15.48 83.27  14.70 58.88     -11.89 11.15  -7.10 7.44     5.02 3.97  4.53 3.10   

Age group 3 (older 
adults, FS) a 

154.91 121.93  162.07 83.48     0.79 16.80  18.05 10.32     12.66 5.71  8.54 4.68   

Age group 4 (older 
adults, N) a 

56.86 95.34  114.02 67.39     -1.05 12.50  14.36 8.84     5.67 4.21  6.29 3.37   

Constant 1552.88 211.66  1493.37 173.35     167.35 28.62  164.82 23.15     67.47 9.42  63.94 7.99   

R2 0.46     0.35     0.39   

N 429     429     429   

Note: ***, **, and * indicate significance at the 0.01-, 0.05-, and 0.1-level of regression coefficients based on adjusted p-values (Benjamini & 288 

Hochberg, 1995); ∆-column:  ††† p<0.01, †† p<0.05, and † p<0.1, based on post-regression Wald tests of equality between coefficients for males 289 

and females. Standard errors in parentheses. BMI, Body Mass Index; FFM, fat free mass; aReference: Young adults.290 
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Table 5b 291 

Regression results for protein, fibre, and alcohol intakes 292 

  Protein (g/day)   Fibre (g/day)   Alcohol (g/day) 

  Male   Female   ∆   Male   Female   ∆   Male   Female   ∆ 

  B SE   B SE       B SE   B SE       B SE   B SE     

Liking 0.82 0.93   -0.20 0.91       -0.14 0.40   -0.41 0.39       0.86 0.48   0.07 0.48     

Habits 0.82 0.85   -0.95 0.74       0.86 0.36   -0.49 0.32   †††   -0.61 0.44   0.03 0.38     

Need & Hunger 1.23 0.91   0.22 0.95       -0.26 0.39   0.98 0.41   ††   0.38 0.48   -0.59 0.50     

Health 1.34 0.95   1.38 1.00       1.58 0.41 *** 1.41 0.43 **     -1.67 0.50 ** 0.12 0.52   †† 

Convenience -1.13 0.73   -0.89 0.68       -0.68 0.31   -0.21 0.29       -0.70 0.38   -0.15 0.36     

Pleasure -1.95 0.89   1.17 0.85   ††   -0.43 0.39   -0.22 0.37       0.71 0.47   0.10 0.44     

Traditional Eating 0.77 0.96   -0.80 0.82       -0.57 0.41   -0.51 0.35       0.87 0.50   0.05 0.43     

Natural Concerns 0.56 0.72   -0.45 0.83       0.58 0.31   0.40 0.36       0.22 0.37   0.26 0.43     

Sociability -0.38 0.81   -0.01 0.67       0.20 0.35   -0.20 0.29       0.82 0.42   0.06 0.35     

Price 1.57 0.85   -0.59 0.75   †   0.10 0.37   -0.39 0.32       1.23 0.44 ** 0.26 0.39     

Visual Appeal -0.10 1.06   2.18 0.90       -0.30 0.46   0.63 0.39       0.66 0.55   -0.27 0.47     

Weight Control 0.16 0.67   1.03 0.62       -0.21 0.29   -0.21 0.27       -0.06 0.35   0.19 0.32     

Affect Regulation -0.18 1.05   -1.14 0.80       -0.34 0.45   -0.16 0.34       -0.54 0.55   -0.20 0.42     

Social Norms -1.15 0.87   0.57 0.71       -0.24 0.38   -0.10 0.31       -1.33 0.46 ** 0.06 0.37   †† 

Social Image 3.44 1.81   -0.02 1.27       1.35 0.78   0.60 0.54       0.09 0.94   0.26 0.66     

Age group 2 (middle 
agers)a 

0.42 3.46   0.32 2.94       -2.95 1.51   -2.05 1.25       2.69 2.28   0.51 0.47     

Age group 3 (older 
adults, FS) a 

1.95 5.02   2.17 4.13       0.58 2.35   2.13 1.82       4.47 3.28   0.47 0.76     

Age group 4 (older 
adults, N) a 

-2.31 3.99   -0.55 3.25       0.02 1.59   0.37 1.43       3.05 2.38   0.37 0.61     

Constant 56.31 7.98   57.29 7.65       14.76 3.52   14.94 3.52       5.67 6.31   2.12 1.36     

R2 0.39       0.30       0.39     

N 429       429       429     

Note: ***, **, and * indicate significance at the 0.01-, 0.05-, and 0.1-level of regression coefficients based on adjusted p-values (Benjamini & 293 

Hochberg, 1995); ∆-column:  ††† p<0.01, †† p<0.05, and † p<0.1, based on post-regression Wald tests of equality between coefficients for males 294 

and females. Standard errors in parentheses. BMI, Body Mass Index; FFM, fat free mass; aReference: Young adults.295 
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4. Discussion 296 

The present study aimed to investigate associations of eating motives with anthropometric 297 

parameters, body composition, and dietary intake. The analysis was based on comprehensive data 298 

from the enable study (Brandl et al., 2020) and used the 15 TEMS factors (Renner et al., 2012) to 299 

measure eating motivation. 300 

4.1. Motives and their association with nutritional status and dietary intake 301 

A major result of this study was that there was a difference between whether a motive is ranked highly 302 

on average and whether that motive is associated with variation in anthropometric parameters. Only 303 

two out of the top five motives (Health, Need & Hunger) showed significant associations with 304 

anthropometric parameters, while effects for Liking and Habits, in particular, were absent. Liking 305 

appears to be the most frequent eating motive throughout for people with healthy and unhealthy diets 306 

and has low discriminatory power (Glanz et al., 1998; Pollard et al., 1998). Likewise, Habits as a major 307 

determinant of eating behavior (Köster, 2009; Pollard et al., 2002) can be “good” or “bad” and may 308 

thus lead to more or less desirable nutritional outcomes. 309 

 310 

Health emerged as a central motive with strong positive effects on desirable values of both 311 

anthropometric parameters and nutrient intakes. While we find significant associations for men only, 312 

most estimated parameters for women show the same direction and substantial magnitudes 313 

compared to coefficients of other motives. We were not able to reject hypotheses of equal parameters 314 

for the Health motive for men and women. Hence, we cannot interpret our findings in the sense that 315 

women’s anthropometry or dietary intakes are not affected by Health or that the effects differ from 316 

those for men. The restricted sample size as well as the high scores of the Health motive paired with 317 

a low variability in women (Mean = 4.9; SD = 1.1, Table 3) apparently impede a more precise 318 

parameter estimation. 319 

 320 

Our findings are in line with previous studies that showed a positive association of stronger health 321 

attitude or motivation to eat healthily with various desirable eating behaviors (Eertmans et al., 2005; 322 

Hearty et al., 2007; Naughton et al., 2015; Pollard et al., 1998; Rempe et al., 2020). At the same time, 323 

this result underlines that individual health motivation matters. While an obesogenic environment 324 

has been increasingly blamed as the main source of increasing waistlines (Swinburn & Egger, 2002), 325 

our results suggest that personal motivation to eat healthily still needs to be considered as an 326 

important driver of health outcomes and a relevant factor in policy design. The results on energy 327 
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nutrient intakes suggest that the Health motive is especially relevant for unambiguously healthy or 328 

unhealthy nutrients. It is positively associated with fiber intake and negatively associated with 329 

alcohol intake. The positive but insignificant coefficients for energy, carbohydrates, protein, and fat 330 

suggest that the Health motive is only weakly related to specific dietary intakes. 331 

 332 

The association of Need & Hunger with anthropometric parameters confirms previous studies on 333 

intuitive eating (Tylka, 2006). We found a strongly positive association of this factor with FFM and a 334 

strongly negative one with waist circumference for women. Characterized as “eating based on 335 

perceived internal states”, intuitive or adaptive eating has been found to be negatively related to BMI, 336 

supportive of weight maintenance, and positively associated with physical health indicators, dietary 337 

intake and behavior and psychological well-being (Augustus-Horvath & Tylka, 2011; Tylka, 2006; van 338 

Dyke & Drinkwater, 2014). The pronounced differences between men and women may be related to 339 

“pressure for thinness” and “internalization of a thin ideals” (Tylka, 2006) imposed by media and 340 

society, with potentially adverse effects as women then respond more to external cues. Hence, this 341 

factor may have more discriminatory power for women. While increased pressure can also be exerted 342 

on men regarding muscle mass and strength, most studies were so far conducted in female samples 343 

(van Dyke & Drinkwater, 2014). 344 

 345 

Results suggest that Traditional Eating may be an unfavorable factor for anthropometric parameters 346 

in women. Literature has only recently begun to address the question of what constitutes traditional 347 

eating and food products (Sproesser, Imada et al., 2018; Sproesser, Ruby et al., 2019), emphasizes 348 

that it depends on the context, but also suggests that traditional is more related to unprocessed, 349 

natural, and healthier food. The single items in the TEMS factor (“…because it belongs to certain 350 

situations”; “…out of traditions (e.g. family traditions, special occasions)”; “…because I grew up with 351 

it”), however, suggest that traditional food in our study sample may refer to old-fashioned Bavarian-352 

style foods, recipes, and cooking practices heavy in meat and fat, as well as large portion sizes and 353 

rigid meal times. In this particular case, high scores on Traditional Eating may be inappropriate for 354 

modern, more sedentary lifestyles. 355 

 356 

Our results indicate that higher scores of Affect Regulation, i.e., eating in response to sadness, 357 

frustration, and loneliness as measured by TEMS, are associated with lower FFM and higher Waist 358 

Circumference. This finding is in line with literature on eating as a strategy for regulating negative 359 

affective states  (Canetti et al., 2002; Macht, 2008; Macht & Simons, 2011). The strong coefficients for 360 

FFM and Waist circumference and the observation that the results hold for the male sample only 361 



18 
 

suggest that emotional eating is particularly related to increased fat accumulation in the abdominal 362 

region. In contrast, Affect Regulation did not show any association with nutrient intakes. One potential 363 

reason could be inflated self-reports on the TEMS items as persons with overweight or obesity may 364 

be sensitized for the drivers of their eating behavior (Macht & Simons, 2011). A second explanation 365 

may be underreporting of hedonic or guilt-related food intake during phases of negative affective 366 

states (Haftenberger et al., 2010). 367 

 368 

Convenience, the motivation to choose food because it is most convenient, quick, and easy to prepare, 369 

is consistently negatively associated with intakes of most nutrients. However, this finding was more 370 

pronounced among men and significant for energy and carbohydrate intake. Previous literature has 371 

pointed to the emergence and easy accessibility of “convenience” foods (such as fast food, take-away, 372 

snacks, frozen meals, etc.) as a potentially important driver of soaring obesity rates (Dixon et al., 373 

2006). Our results suggest that people with a high Convenience motive may have a rather low 374 

preoccupation with food and the aim to keep food preparation simple leads to lower overall intake. 375 

Hence, it may not be the convenience part in “convenience” foods that is detrimental to nutritional 376 

status, but rather other characteristics such as being high-fat, high-energy foods. 377 

 378 

The positive association of the Price motive with the intake of energy, carbohydrates, and alcohol – in 379 

particular among men – is in line with literature that connects energy density and energy costs with 380 

obesity. In this framework poorer households are assumed to economize on energy costs leading to 381 

higher intakes of palatable, energy-dense foods (Drewnowski & Specter, 2004). While our results 382 

support these arguments, the Price motives was unrelated to anthropometric parameters, hence 383 

higher intakes do not seem to translate into increased body mass or body fat in the long term. A 384 

potential explanation could be that higher physical activity at work or during leisure may compensate 385 

for higher intakes. 386 

 387 

A final motivational factor with interesting results regarding dietary intake parameters is Social 388 

Norms, where higher values are related to lower alcohol intake for men. Social norms have been 389 

identified as one of the best predictors of alcohol consumption (Neighbors et al., 2007). The literature 390 

distinguishes descriptive norms (i.e., the perceived prevalence of drinking by a typical member of the 391 

peer group) and injunctive norms (i.e., the perception of how much others such as friends or parents 392 

approve of someone’s drinking behavior) (Neighbors et al., 2007). Both a higher perception of the 393 

usual alcohol quantity consumed and higher perceived approval of drinking predict higher quantities 394 

consumed. Against this background, our result is surprising at first sight given the formulation of this 395 
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factor’s items (‘…because it would be impolite not to eat it’; ‘… to avoid disappointing someone who 396 

is trying to make me happy’; … because I am supposed to eat it’). We would expect someone scoring 397 

higher on these to be more susceptible towards invitations of others to have a drink. However, the 398 

negative correlation we find suggests that this motive rather measures a general tendency to adhere 399 

to what others or society deem appropriate. Apparently, people who pay much attention to the 400 

judgement of others (report to) drink less. 401 

 402 

4.2. Relation between TEMS and other approaches to identify motives 403 

The endeavor of this study was to investigate the association of a comprehensive set of eating motives 404 

with nutritional status and dietary intake. We used the TEMS as a “concise questionnaire that allows 405 

for a comprehensive, systematic, and psychometric sound measurement and investigation of motives 406 

for normal eating behavior” (Renner et al., 2012). As each TEMS factor is based on just three items, a 407 

discussion is in order whether the motives participants endorse on this concise and simple 408 

instrument and their relationships to anthropomorphic data align well with those found for more 409 

specialized, extensive instruments such as the Three-factor Eating Questionnaire (TFEQ) (Stunkard 410 

& Messick, 1985), the Dutch Eating Behavior Questionnaire (DEBQ) (van Strien et al., 1986), and 411 

others. We would briefly like to highlight how “core, higher order motives of food choice” (Renner et 412 

al., 2012) such as health, body weight control, affect regulation, or hunger relate to anthropometry 413 

when measured by TEMS versus measured by other instruments. 414 

 415 

Our result of a higher Health motive being related to healthier anthropometry and body composition 416 

(for males) aligns well with findings from studies using different instruments to measure eating for 417 

health reasons. These include the FCQ (Eertmans et al., 2005; Pollard et al., 1998), self-administered 418 

questionnaires (Hearty et al., 2007), a Healthy Eating Motivation Score based on the FCQ and the 419 

Health and Taste Attitude Scale (HTAS) (Naughton et al., 2015), as well as TEMS itself (Rempe et al., 420 

2020). Likewise, the finding that higher Health values are positively correlated with healthier intake 421 

patterns for specific nutrients (higher fiber, lower alcohol) is in line with studies using the Health and 422 

Taste Attitude Scale (Roininen et al., 1999) to study preference for reformulated or functional food 423 

products.  424 

 425 

The same holds for the Need & Hunger motive, where we find a negative association with fat-free mass 426 

and a positive one with waist circumference (for females). This is coherent with research reporting 427 

high scores on different versions of the Intuitive Eating Scale (Tylka, 2006) to be associated with 428 
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lower BMI (Augustus-Horvath & Tylka, 2011; Tylka, 2006; van Dyke & Drinkwater, 2014). The result 429 

of a higher score for Affect Regulation being negatively related to a healthy nutritional status is in line 430 

with studies that measure emotional eating using the “Ways of Coping Checklist” (Laitinen et al., 431 

2002), the TFEQ (Konttinen, Männistö et al., 2010; Konttinen, Silventoinen et al., 2010; Péneau et al., 432 

2013) as well as the DEBQ (Pothos et al., 2009; Sung et al., 2009; van Strien et al., 2009). 433 

 434 

Finally, Weight Control is a major TEMS factor that relates to measures of cognitive restraint (TFEQ) 435 

or dietary restraint (DEBQ), respectively. Our results for this motive were rather inconclusive and 436 

insignificant. Coefficients indicate that higher values of Weight Control for men relate positively to 437 

BMI and WC, and negatively to FFM. Coefficients for women significantly differed from these and 438 

pointed to opposite directions. Results suggest that higher scores on this factor were associated with 439 

lower intakes of energy, carbohydrates, and fat. Literature provides a mixed picture as well. Many 440 

studies find positive correlations with BMI or overweight based on the TFEQ (Anglé et al., 2009; 441 

Cappelleri et al., 2009; Lauzon-Guillain et al., 2006) and the DEBQ (Lluch et al., 2000; Olea López & 442 

Johnson, 2016; Snoek et al., 2007) . However, Johnson et al. (2012) report that these are mostly seen 443 

in normal-weight samples, while for samples of persons with overweight or obesity, the relation is 444 

often negative. The authors interpret positive restraint-BMI associations such that restraint may be 445 

“acting as a marker for overeating tendencies”. Price et al. (2015) show that restraint measures from 446 

different instruments (TFEQ, DEBQ) load on the same factor, which is positively associated with BMI. 447 

The authors interpret this relation to reflect “unsuccessful attempts at dietary control”.  448 

 449 

In summary, these examples suggest that the relations of TEMS motives with anthropometry are 450 

congruent to findings for other measures from more specialized and extensive instruments. TEMS 451 

motives seem able to capture relevant constructs accurately and to provide a large set of potential 452 

predictors of anthropometric measures and their confounders at the same time. The simple 453 

comparison of different instruments and their relations to anthropometry over distinct samples and 454 

studies as done here needs to be confirmed by either comparing relations for different measures 455 

based on the same sample or more systematic meta-analyses.  456 

 457 

A related question concerns the comparability of TEMS motives and behavioral measures of related 458 

constructs such as the “eating in the absence of hunger” test and their relation to anthropomorphic 459 

data. While such tests have been mostly used in research on children (French et al., 2012; Goldschmidt 460 

et al., 2017), Carnell and Wardle (2007) compared parental reports on the Child Eating Behaviour 461 

Questionnaire (CEBQ) to results from several behavioral tests. They found that higher values for the 462 
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subscale “satiety responsiveness” were associated with lower intakes in the “eating in the absence of 463 

hunger” test and higher values in the “enjoyment of food” subscale with higher intakes in the test. 464 

They concluded that “the CEBQ is capable of capturing important facets of children’s eating behavior 465 

that have previously been assessed only with behavioral tests”. These findings should inspire future 466 

research comparing behavioral and self-reported measures for adults as well.  467 

 468 

Another example is the social facilitation of eating where a recent review and meta-analysis (Ruddock 469 

et al., 2019) has shown, which effort is required to obtain empirical evidence by experiments and 470 

naturalistic observations. While the evidence strongly suggests that eating with friends and family 471 

increases food and energy intake, there is no evidence yet, whether the phenomenon of social 472 

facilitation of eating affects the long-term energy balance positively (Ruddock et al., 2021). 473 

Accordingly, there are no insights on the relation to anthropometric measures. Our findings indicate 474 

higher Sociability to be related to lower BMI, higher FFM, and inconclusive evidence on waistlines 475 

(lower for men, higher for females). Future research is needed on how self-reported measures 476 

compare to high-effort behavioral tests and procedures. 477 

 478 

4.3. Implications for public health interventions 479 

The results of the present study suggest a series of implications for design and strategic levers of 480 

public health measures. The identification of the Health motive as a major factor in relation to 481 

anthropometric parameters may be used in two ways. The nearest thought is attempting to increase 482 

those persons’ Health motivation, where it is low. However, changing the underlying attitudes, values, 483 

and social norms may be complex and difficult, promising only little success. Alternatively, one could 484 

approach the group with low health motivation through factors on which they have a higher score. 485 

Motives for which this study found a low or negative correlation with the health motive are Price, 486 

Visual Appeal, Affect Regulation, Social Norms, and Social Image. A more promising strategy could be 487 

to make healthy foods more appealing regarding these factors, in particular those that are 488 

significantly related to the nutritojnal status. This could be done, for example, through social 489 

marketing campaigns, but certainly also through product development, innovation, and marketing 490 

strategies in the food industry, the food service sector, and retailing. 491 

 492 

A similar case could be made for Traditional Eating, where eating is guided by specific meals, meal 493 

occasions, or sensory components. A lever would be to let people make new experiences, opening up 494 

alternatives to rigid structures and standard dishes. Such a strategy might be particularly fruitful, if 495 
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people were provided with healthier alternatives that match their taste, needs, and routines. For 496 

Affect Regulation, with its prominent role in the male sample, a strategy would be to provide men with 497 

alternative means to cope with their emotions other than eating and drinking. From a broader 498 

perspective it would also be a societal and institutional challenge to reduce potential stressors and 499 

sources for negative emotions at work and in private lifes in the first place. Results for Need & Hunger 500 

as a beneficial factor for nutritional status suggest increasing awareness on feelings of hunger and 501 

satiety as well as equipping people with techniques and methods to listen more carefully to internal 502 

cues. 503 

4.4. Strengths, limitations and avenues for future research 504 

The major strength of the study is that it could rely on comprehensive data for eating motivations, 505 

nutrient intakes, and anthropometric parameters from a large sample covering different age groups. 506 

The results highlight that it is important to investigate the associations of motives with eating 507 

behavior to derive meaningful and promising strategies for public health measures. The results also 508 

suggest that it is important to look to look separately at nutrition behavior, i.e. the observed dietary 509 

intake, and nutritional status, i.e. anthropometry and body composition. While some motives are 510 

consistently related to both stages, some are exclusively related to nutritional status and others 511 

exclusively with dietary intake. This has a major effect on the implications that follow from the study 512 

of motives. If we would only measure the effect of the price motivation on dietary intake but not on 513 

nutritional status, we would agree with previous literature that price-sensitive consumers would 514 

consume more energy and have a higher chance of developing obesity. However, as we have 515 

additional data that indicate no direct relation to nutritional status, we are more reluctant to draw 516 

such a conclusion. 517 

 518 

Of course, this raises questions about the reasons for the discrepancy between dietary intake and 519 

nutritional status. One missing piece in the equation is the level of physical activity that may be higher 520 

in people with a high score on the price motive. However, additional checks with several indicators 521 

for physical activity did not confirm this hypothesis. Another limitation is that the cross sectional 522 

nature of our data set only allows us to study correlations but not direct causation. This could affect 523 

especially coefficients for Weight Control motive, where persons with overweight or obesity may 524 

report a higher motivation to control their weight leading to reverse causation. Also, as Macht and 525 

Simons (2011) have argued, persons with overweight or obesity may be more sensitized regarding 526 

the underlying reasons of their eating behavior so that their self-reports on Affect Regulation may be 527 

more accurate than for participants with normal weight.  528 
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A last point touches issues of intra- and inter-individual variability in dietary intake or motives. The 529 

implications of day-to-day variability on measurements of usual food and nutrient intakes have been 530 

already discussed by literature (Palaniappan et al., 2003). We are confident that we safeguarded our 531 

measures of dietary intake from high variability in 24 h-recalls by the careful procedure we apply to 532 

obtain usual dietary intake as described above. What may be more relevant is that both motives and 533 

intakes present in the short- and medium-term period surrounding data collection may be different 534 

from those that are responsible for observed anthropometry and body composition in the long-term. 535 

Wahl et al. (2020) recently showed that motives from TEMS measured in single-time-point 536 

questionnaires, interpreted as “situation-stable dispositions (traits)” correlated well with “in-the-537 

moment (state) assessments”, i.e. experienced eating motives in the moment of consumption. 538 

However, trait motives had higher average values than state motives and intraindividual motive 539 

profiles differed substantially between participants. The authors argue that representativeness 540 

heuristics or response biases may have contributed to these observations. While we exclusively 541 

measure trait motives, we cannot rule that these, too, vary over time. Hence, it could be that a range 542 

of motives is rather stable over time and correlates to long-term nutritional status, while other 543 

motives may be more medium to short term (or more salient during the study period) and correlate 544 

more closely with the nutrition behavior observed during the study. To resolve these questions, it 545 

would be helpful to have longitudinal data with repeated measurement of motives to assess whether 546 

they are stable as traits or whether some of them vary in a more pronounced way than others. 547 

5. Conclusion 548 
 549 
This study identified specific eating motives based on TEMS as potential drivers of energy and 550 

macronutrient intake and nutritional status. Controlling for sex, age, income, and education, we found 551 

motives related to Health, Need & Hunger, Traditional Eating, and Affect Regulation to be strongly 552 

associated with BMI, FFM, and waist circumference. While motives related to Liking and Habits were 553 

stated as most frequent drivers of eating behavior, we did not find a significant relation to the 554 

nutritional status. Other motives such as Price and Convenience were associated with intake, but not 555 

anthropometric measures. The results highlight the need for more differentiated analyses regarding 556 

eating motives, beyond simple comparisons of relative importance, towards the association of 557 

motives to consumption patterns, dietary intake, and nutritional status.  Such analyses would yield 558 

even more specific and targeted implications for nutrition interventions and counselling. Future 559 

research should seek to collect more longitudinal data to trace changes in motives and nutrition in 560 

the long term and control for unobservable third-factor effects. 561 

 562 
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Appendix 

 

Figure A1 

Mean values of the motivation factors for the full sample (n = 429; blue) versus the study by Renner 

et al. (2012; n = 1,040; blue) and for male (n = 211; orange) and female (n = 218; grey) subsamples. 
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Table A1 

Correlations and internal consistencies of 15 TEMS factors (n = 429). 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 Liking                              

2 Habits .19 *                            

3 Need & Hunger .29 * .59 *                          

4 Health .30 * .30 * .56 *                        

5 Convenience .12  .31 * .36 * .23 *                      

6 Pleasure .27 * .33 * .45 * .40 * .28 *                    

7 
Traditional 
Eating 

.06  .42 * .46 * .33 * .25 * .59 *                  

8 Natural Concerns .15 * .06  .24 * .58 * .02  .32 * .28 *                

9 Sociability .16 * .13  .25 * .29 * .20 * .48 * .58 * .33 *              

10 Price .04  .36 * .30 * .08  .33 * .27 * .35 * -.18 * .21 *            

11 Visual Appeal .05  .25 * .21 * -.01  .19 * .39 * .53 * .01  .39 * .40 *          

12 Weight Control .04  .16 * .14  .31 * .25 * .21 * .22 * .20 * .20 * .22 * .22 *        

13 Affect Regulation -.10  .12  .02  -.08  .15 * .30 * .35 * .04  .17 * .21 * .45 * .20 *      

14 Social Norms .06  .27 * .24 * .10  .21 * .35 * .56 * .13  .41 * .27 * .51 * .26 * .40 *    

15 Social Image -.07  .19 * .12  .03  .18 * .25 * .39 * .09  .23 * .28 * .43 * .15 * .55 * .54 *  

 Crohnbach’s 
Alpha 

.87  .84  .62  .86  .92  .77  .78  .87  .89  .84  .74  .84  .91  .89  .83 

Note: * p<0.01. 
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Table A2 

Regression results for anthropometric measures – no separation of coefficients by sex 

 

  BMI (kg/m²)  FFM (%)  Waist (cm) 

  B SE   B SE   B SE  

Liking 0.04 0.19   0.25 0.30   0.47 0.56  

Habits -0.04 0.16   -0.19 0.25   -0.60 0.48  

Need & Hunger -0.22 0.20   0.73 0.30 *  -1.12 0.57  

Health -0.51 0.20 *  1.30 0.32 ***  -2.26 0.59 *** 

Convenience 0.25 0.14   -0.28 0.22   0.63 0.41  

Pleasure -0.12 0.18   -0.26 0.29   0.13 0.54  

Traditional Eating 0.53 0.19 *  -0.62 0.29   1.24 0.54  

Natural Concerns 0.21 0.16   -0.47 0.25   0.27 0.46  

Sociability -0.17 0.15   0.39 0.24   -0.42 0.44  

Price -0.02 0.17   0.06 0.26   0.48 0.48  

Visual Appeal 0.13 0.20   -0.30 0.31   0.75 0.59  

Weight Control 0.14 0.13   -0.14 0.21   0.40 0.38  

Affect Regulation 0.25 0.19   -0.74 0.29 *  1.32 0.55  

Social Norms -0.06 0.16   0.20 0.25   -0.46 0.47  

Social Image -0.39 0.31   0.86 0.48   -1.10 0.90  

Male 1.53 0.41   10.13 0.63   11.81 1.18  

Age group 2 (middle agers)a 5.01 0.62   -10.33 0.96   15.24 1.80  

Age group 3 (older adults, FS) a 3.71 0.85   -12.75 1.32   17.39 2.48  

Age group 4 (older adults, N) a 4.56 0.68   -15.89 1.05   18.89 1.97  

Constant 20.98 1.60   69.03 2.48   77.14 4.65  

R2 0.31   0.67   0.48  

N 429   429   429  

 

Note: ***, **, and * indicate significance at the 0.01-, 0.05-, and 0.1-level based on adjusted p-values (Benjamini & Hochberg, 1995); Standard errors in 

parentheses. BMI, Body Mass Index; FFM, fat free mass; aReference: Young adults. 
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Table A3 

Regression results for energy and nutrient intakes – no separation of coefficients by sex 

 

 

  
Energy 

(kcal/day) 
 Carbohydrates 

(g/day) 
 Fat 

(g/day) 
 Protein 

(g/day) 
 Fibre 

(g/day) 
 Alcohol 

(g/day) 

  B SE   B SE   B SE   B SE   B SE   B SE  

Liking -7.63 15.37   -1.45 2.05   -0.66 0.70   0.12 0.66   -0.27 0.28   0.51 0.34  

Habits 5.32 12.96   1.92 1.73   0.00 0.59   -0.18 0.55   0.11 0.24   -0.24 0.29  

Need & Hunger 22.40 15.52   2.47 2.07   0.95 0.71   0.64 0.66   0.28 0.28   0.18 0.35  

Health 24.86 16.22   4.41 2.16   0.83 0.74   1.39 0.69   1.63 0.29 ***  -0.92 0.36  

Convenience -22.41 11.22   -2.72 1.50   -0.68 0.51   -0.54 0.48   -0.29 0.20   -0.45 0.25  

Pleasure -9.75 14.63   -2.06 1.95   -0.35 0.67   -0.42 0.62   -0.41 0.27   0.50 0.33  

Traditional Eating 6.71 14.69   0.35 1.96   0.36 0.67   -0.13 0.63   -0.47 0.27   0.41 0.33  

Natural Concerns 13.28 12.58   1.50 1.68   0.57 0.57   0.15 0.54   0.46 0.23   0.23 0.28  

Sociability -5.14 12.01   -1.98 1.60   0.10 0.55   -0.19 0.51   -0.07 0.22   0.40 0.27  

Price 31.82 13.16   3.28 1.76   1.31 0.60   0.53 0.56   -0.23 0.24   0.72 0.29  

Visual Appeal 25.29 16.08   2.46 2.15   0.99 0.73   1.25 0.69   0.26 0.29   0.18 0.36  

Weight Control -22.37 10.48   -3.17 1.40   -1.28 0.48   0.47 0.45   -0.24 0.19   -0.05 0.23  

Affect Regulation -18.67 15.03   -1.36 2.01   -0.89 0.69   -0.65 0.64   -0.16 0.27   -0.36 0.34  

Social Norms -6.40 12.91   -0.12 1.72   -0.10 0.59   -0.27 0.55   -0.11 0.23   -0.55 0.29  

Social Image 22.86 24.51   2.33 3.27   0.84 1.12   1.07 1.05   0.77 0.45   0.20 0.55  

Male 441.02 32.26   40.62 4.30   17.37 1.47   16.05 1.38   1.47 0.59   8.37 0.72  

Age group 2 (middle 
agers)a 

14.85 48.96   -8.35 6.53   4.38 2.24   -0.29 2.09   -2.61 0.89   1.75 1.09  

Age group 3 (older 
adults, FS) a 

186.12 67.60   15.80 9.02   10.66 3.09   1.60 2.88   1.73 1.23   2.83 1.51  

Age group 4 (older 
adults, N) a 

84.40 53.83   8.69 7.18   5.43 2.46   -2.09 2.30   0.10 0.98   1.42 1.20  

Constant 1340.92 126.74   151.92 16.91   58.16 5.79   50.14 5.41   14.42 2.30   -0.63 2.83  

R2 0.42   0.30   0.36   0.35   0.26   0.34  

N 429   429   429   429   429   429  

 

Note: ***, **, and * indicate significance at the 0.01-, 0.05-, and 0.1-level based on adjusted p-values (Benjamini & Hochberg, 1995); Standard errors in 

parentheses. BMI, Body Mass Index; FFM, fat free mass; aReference: Young adults. 

 


