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Abstract 65 

Background/objectives: To compare macronutrient intakes out of home -by location- to those at 66 

home, and to investigate differences in total daily intakes between individuals consuming more than 67 

half of their daily energy out of home and those eating only at home.  68 

Subjects/methods: Data collected through 24-hour recalls or diaries among 23 766 European 69 

adults. Participants were grouped as “non-substantial”, “intermediate” and “very substantial out-of-70 

home” eaters based on energy intake out of home. Mean macronutrient intakes were estimated at 71 

home and out of home (overall, at restaurants, at work). Study/cohort-specific mean differences in 72 

total intakes between the “very substantial out-of-home” and the “at-home” eaters were estimated 73 

through linear regression and pooled estimates were derived. 74 

Results: At restaurants, men consumed 29% of their energy as fat, 15% as protein, 45% as 75 

carbohydrates and 11% as alcohol. Among women, fat contributed 33% of energy intake at 76 

restaurants, protein 16%, carbohydrates 45%, and alcohol 6%. When eating at work, both sexes 77 

reported 30% of energy from fat and 55% from carbohydrates. Intakes at home were higher in fat 78 

and lower in carbohydrates and alcohol. Total daily intakes of the “very substantial out-of-home” 79 

eaters were generally similar to those of individuals eating only at home, apart from lower 80 

carbohydrate and higher alcohol intakes among individuals eating at restaurants.  81 

Conclusions: In a large population of adults from eleven European countries, eating at work was 82 

generally similar to eating at home. Alcoholic drinks were the primary contributors of higher daily 83 

energy intakes among individuals eating substantially at restaurants.  84 

 85 

Keywords: eating out, eating at restaurants, eating at work, daily diet, Europe. 86 
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Introduction 89 

Changes in the food environment resulting from urbanization and market globalization led to a rise 90 

in food consumption away from home, the “eating out” trend distinctly reflected in current dietary 91 

habits worldwide.1-6 Since the 1990s, large food-service operators adopted policies of international 92 

expansion7 and ready-to-eat food has become available not only in places such as the traditional sit-93 

down restaurants, quick-service establishments, cafeterias and bars, but also through take-away and 94 

food delivery services. In addition, eating at work is gaining increasing attention in out-of-home 95 

eating, since more than half of an adult’s waking hours are spent at work.8  96 

 97 

In response, the number of studies on eating out of home has increased in Europe and across the 98 

world.1-6,9-24 Systematic reviews concluded that eating out of home was associated with higher total 99 

energy and fat intake 25 and that frequent eating out, in general, and at fast-food outlets in particular, 100 

was positively associated with overweight or obesity.26 Reviews further agree that there is a 101 

necessity to monitor the out-of-home dietary choices in order to understand public health 102 

implications.  103 

 104 

In this context, the European project entitled “Eating out: habits, determinants and 105 

recommendations for consumers and the European catering sector (HECTOR)” aimed to understand 106 

eating out through analyzing data collected among adults in 11 European countries. 107 

(www.nut.uoa.gr/hector). The present analysis aims to compare energy contributions of 108 

macronutrients across categories of energy intakes through out-of-home eating. Furthermore it aims 109 

to investigate how daily intakes of energy and macronutrients are associated with eating locations 110 

(home, restaurants, work) between individuals who consumed more than 50% of their total energy 111 

intake out of home and those who were essentially eating only at home, since they consumed less 112 

than 25% of their daily energy out of home and in places other than restaurants or work (i.e. 113 

friends/relatives houses). 114 

http://www.nut.uoa.gr/hector
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 115 

Materials and methods 116 

Study sample 117 

The study sample consists of participants in four national studies in Austria, Poland, Belgium and 118 

Italy; two regional studies in Bavaria (Germany) and Porto (Portugal, the EpiPorto cohort study) 119 

and cohorts from seven countries (Germany, Greece, Italy, Norway, the Netherlands, Sweden and 120 

the United Kingdom) participating in the international multicentre European Prospective 121 

Investigation into Cancer and Nutrition (the EPIC study). Ethical issues have been considered in all 122 

studies and all procedures have been in accordance with the Helsinki declaration.6,27-33  123 

 124 

The initial sample included 33 500 men and women. In order to maintain the same age range in all 125 

the sub-populations, individuals below 35 and over 64 years of age and without complete or 126 

consistent data on eating location were excluded (9 721 individuals). A total of 23 766 individuals, 127 

9 077 men and 14 689 women composed the final sample. The Norwegian EPIC cohort consisted of 128 

women between 42 and 57 years of age.  129 

 130 

Data collection 131 

In five studies, dietary data were collected through single (the EPIC study and the studies in Austria 132 

and Poland) or multiple (studies in Belgium and in Bavaria-Germany) 24-hour dietary recalls (24-133 

HDRs).6,27,30-35 In the Italian survey and the EpiPorto study, 4-7 day diaries were.28,36 Details on 134 

data collection and nutrient estimations are presented in Table 1. Of note that data on alcohol 135 

intakes were not collected in the nationwide Polish study. For the present analysis, body mass index 136 

(BMI, kg/m2) was calculated based on self-reported weight and height.  137 

 138 

Definition of eating out  139 
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The place of consumption was reported for each eating occasion. Locations other than the 140 

household included: restaurants, relatives/friends’ houses, work, cafeterias, bars, quick-service (fast 141 

food) establishments and other (e.g. in the car, at street). The HECTOR Consortium decided to 142 

operationally define “eating out” to include all meals, beverages and snacks consumed at places 143 

other than the participant’s household, irrespective of the place of food preparation. In addition, two 144 

sub-categories were defined: “eating at restaurants” including all eating and drinking occasions at 145 

restaurants and similar establishments (cafeterias, bars etc) and “eating at work” including all foods 146 

and beverages consumed at work (offices, work canteens etc). From the remaining locations, the 147 

vast majority of eating occasions was reported at relatives/friends’ houses. In the EpiPorto study, 148 

participants did not report the place of food consumption when eating out and this dataset was not 149 

included in the analyses of “eating at restaurants” or “eating at work”.  150 

 151 

Three categories of individuals were further identified according to the proportion of total energy 152 

intake consumed at out-of-home locations: (a) individuals who reported eating only at home or 153 

receiving less than 25% of their total daily energy intake out of home (operationally defined as “not 154 

substantial out-of-home” eaters) (b) individuals who reported 25-49% of their total daily energy 155 

intake out of home, hereafter referred to as “intermediate out-of-home” eaters and (c) individuals 156 

who reported 50% or more of their total daily energy intake out of home, described as “very 157 

substantial out-of-home” eaters. The categorization was based on a previous definition.6,14,22,23  158 

 159 

In a sub-group analysis between the “not substantial” eaters and the “very substantial” out-of-home 160 

eaters, comparisons were undertaken among the following sub-groups of participants: a) individuals 161 

who reported eating only at home or receiving less than 25% of their total energy intake at 162 

relatives/friends’ houses only, and not at restaurants or at work (n=11 299), b) the “very substantial 163 

out-of-home” eaters who reported eating out only at work (n=1 095), c) the “very substantial out-of-164 

home” eaters who reported eating out only at restaurants (n=936) and d) the “very substantial out-165 
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of-home” eaters who reported eating out both at restaurants and at work during the day of recall 166 

(n=646).  167 

 168 

Statistical analysis 169 

Statistical analyses were performed overall, separately for men and women and independently in 170 

each of the studies. For the EPIC study, analyses were carried out by country. To ensure 171 

comparability between studies and correct for skewed distributions across baseline variables, mean 172 

energy intakes (and standard errors) corresponding to eating at home, out of home (overall), at 173 

restaurants or at work were adjusted for age (continuously), day and season of recall/record and 174 

centre or region in the case of the EPIC cohorts (categorically). Information on day and season of 175 

recall/record was considered as follows: (a) for studies based on 24-HDRs, means were adjusted for 176 

day (Monday to Thursday versus Friday to Sunday) and season of recall (categorically) and (b) for 177 

studies using multiple-day diaries means were adjusted for the number of days (four categories, 178 

from four to seven days) and for the season of the first day of each individual’s diary 179 

(categorically). Adjustment for season of recall was not possible in the Polish (data from September 180 

to November) and Austrian studies (season of recall not recorded). The adjusted means correspond 181 

to the average intakes of populations with mean age of 52.5 years for men and 51.4 years for 182 

women, which reflect the sex-specific means of the overall sample. The macronutrient density of 183 

intakes at restaurants or at work was further compared with that at home across the groups of “non-184 

substantial”, “intermediate” and “substantial out-of-home” eaters. 185 

 186 

In the sub-group analysis based on 24-HDR data multiple linear regression models were fitted to 187 

compare total intakes of energy and macronutrients across eating out locations reported by the “very 188 

substantial out-of-home” eaters in a day to those of individuals eating only at home, after adjusting 189 

for sex (p-values for interaction were not statistically significant), age, BMI and total energy intake. 190 

For studies with multiple recalls (Belgium and Bavaria) data from the first day were utilized. 191 
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Random effects models were applied to derive summary estimates (beta coefficients) and 192 

heterogeneity was assessed with the I2 statistic.37 All statistical analyses were performed using the 193 

Stata statistical package (Stata Corporation: Stata/SE 11.0 for Windows. Lakeway Drive College 194 

Station, Texas, USA. 2010).  195 

 196 

Results 197 

Table 2 presents the adjusted mean daily energy intake at home; out of home overall; at restaurants 198 

and the workplace in particular; as well as the contribution of out-of-home eating to total energy 199 

intake by study/cohort and sex. Overall, the contribution of eating out to daily energy intake was 200 

higher in Central and North than in South Europe, and eating out provided more than one fourth of 201 

total energy intake among females in Scandinavian countries (Sweden and Norway). Table 2 further 202 

presents the ratio of energy intake at restaurants to intake at work (rR/W). In general, Europeans 203 

consumed more calories through eating out at work than at restaurants. Only in Italy and Austria 204 

was the energy intake at restaurants higher than at work among both men and women (rR/W>1). 205 

Among women in the two Scandinavian countries, eating at work contributed four times more than 206 

eating at restaurants to the mean daily energy intake (rR/W=0.26). In the absence of data on alcohol, 207 

eating at work was the dominant out-of-home location contributing to energy intake in Poland.  208 

 209 

The contribution (%) of macronutrients to daily energy intake at home, restaurants and work is 210 

presented in Table 3 by study/cohort and sex. Overall, among men the mean contribution of 211 

macronutrients to energy intake when eating at restaurants was: 15% for protein, 45% for 212 

carbohydrates, 29% for fat and 11% for alcohol. Among women, protein contributed 16% of the 213 

energy intake at restaurants, carbohydrates 45%, fat 33% and alcohol 6%. Apparently, alcohol is an 214 

important energy provider when eating at restaurants especially among men. When eating at work, 215 

men reported receiving on average 14% of their calories from protein intake, 55% from 216 

carbohydrates, 30% from fat, while the contribution of alcohol was negligible (1%). The 217 
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composition was quite similar among women. When compared to the dietary intakes at home (men: 218 

protein 15%, carbohydrates 44%, fat 35% and alcohol 6%; women: protein 16%, carbohydrates 219 

46% fat 35% and alcohol 3%) the intakes at restaurants were significantly higher in alcohol and 220 

lower in fat, while at work the intake of carbohydrates was substantially higher and counterbalanced 221 

by a lower intake of alcohol and fat (p < 0.0001 in all cases).  222 

 223 

Table 3 further presents comparisons between the three categories of out-of-home eaters described 224 

above (i.e. “not substantial out-of-home” eaters, “intermediate” and “very substantial out-of-home” 225 

eaters). In the vast majority of cases, “not substantial out-of-home” eaters reported higher intakes of 226 

carbohydrates when eating out either at restaurants or at work compared to the other two categories 227 

of out-of-home eaters. As we gradually moved from the “not-substantial” to the “very substantial 228 

out-of-home” eaters, the increasing energy intake when eating out was associated with an increase 229 

of protein and fat intakes at restaurants and fat only at work (ptrend<0.05 in most cases) and a 230 

significant decrease of carbohydrate intakes (ptrend<0.05 in most cases). In general, higher energy 231 

intakes either at restaurants or at work were associated with higher fat intakes in both men and 232 

women (ptrend<0.05 in most cases). Interestingly, the increasing energy intake at restaurants could 233 

not be attributed to higher proportion of energy from alcohol, and in some of the cohorts under 234 

study the contribution of alcohol to energy intake at restaurants was highest among individuals 235 

identified as “not substantial out-of-home” eaters. 236 

 237 

Figures 1 to 5 present linear-regression derived beta coefficients reflecting mean differences in total 238 

dietary intake of the “very substantial out-of-home” eaters by eating out location compared to the 239 

intake of participants eating only at home, by study/cohort. Thus, the pooled estimates describe how 240 

different is the total daily intake of individuals who reported receiving more than half of their daily 241 

energy out of home from the total daily intake of individuals who reported eating essentially at 242 

home. The daily intake of the “very substantial out-of-home” eaters who ate out only at work was 243 
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generally not different from the daily intake of the “at-home” eaters, controlling for participants’ 244 

sex, age, BMI and total energy intake. Those who reported eating out only at work had slightly 245 

higher daily carbohydrate intakes, but the difference was of borderline significance (Figure 2: 246 

I2=0%, pheterogeneity=0.478). However, the “very substantial out-of-home” eaters who reported eating 247 

out at restaurants had lower total carbohydrate intakes (Figure 2, I2>75%, reflecting a varying 248 

effect-size across cohorts) and higher total alcohol intakes (Figure 5, I2>91%, reflecting again a 249 

consistent association but a varying effect-size across cohorts). In terms of protein and fat intakes, 250 

the total daily intakes of the “very substantial out-of-home” eaters were similar to those of the “at-251 

home” eaters controlling for age, sex, BMI and total energy intake (Figures 3 and 4).  Primarily 252 

due to the higher alcohol intakes, those reporting eating out at restaurants had higher total daily 253 

energy intakes compared to those eating only at home but of varying effect-size across cohorts 254 

(Figure 1: for those eating at work only: I2=29.8%, pheterogeneity=0.171; for those eating at restaurants 255 

only: I2=87.2%, pheterogeneity<0.001; for those eating at both restaurants and work: I2=60.5%, 256 

pheterogeneity<0.001).   257 

 258 

Discussion 259 

We analysed the dietary intake data of 23,766 adults from 11 European countries in order to assess 260 

the macronutrient composition of intakes out of home overall and by eating-out location and we 261 

further compared the total daily intakes of individuals who reported receiving more than half of 262 

their daily calories out of home with those of individuals who eat only at home. Αmong both sexes, 263 

eating at work was associated with higher carbohydrate intakes than eating at restaurants or at 264 

home. Women reported similar fat intakes at restaurants and home, but lower at work; while men 265 

almost consistently reported lower fat intakes at restaurants than at home. The total daily intakes of 266 

the “very substantial out-of-home” eaters are in general similar to the intakes of individuals who eat 267 

at home only, with the exception of carbohydrates (lower) and alcohol (higher total intakes) and 268 
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only among individuals who ate out at restaurants during the reporting day; the latter probably 269 

explaining the higher total energy intakes among individuals eating at restaurants.   270 

 271 

Our results agree with previous findings among all the EPIC cohorts that the fraction of energy 272 

intake during out-of-home eating is generally higher in Northern European countries than in 273 

Southern ones14 and that in Northern Europe eating at work appeared to contribute more to the 274 

mean daily intake than eating at restaurants.20 Moreover, our results that higher alcohol intakes at 275 

restaurants among men explain a large part of the higher energy intakes out of home provide 276 

additional evidence to previous findings among all the EPIC cohorts that only among men was 277 

eating at restaurants positively associated with BMI cross-sectionally, and with weight gain 278 

prospectively.20  279 

 280 

In accordance to previous publications, higher energy intakes were associated with higher fat 281 

intakes at restaurants or at work.9,10 Our findings that the nutrient intakes of the “very substantial 282 

out-of-home” were generally similar to those of individuals eating only at home complements a 283 

previous analysis of the HECTOR database,23 according to which the out-of-home food 284 

consumption was different from the at-home ones only among individuals who reported a relatively 285 

small contribution of out-of-home eating to their daily intakes.  286 

 287 

It has been consistently reported that eating out is associated with increased total energy intake.25 288 

Our results show that total energy intake was higher among “very substantial out-of-home” eaters 289 

who reported eating at restaurants or at both restaurants and work during a day, but not among the 290 

“very substantial out-of-home” eaters who reported eating only at work, and the increased alcohol 291 

intake at restaurants was largely responsible for this difference.    292 

  293 
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Strengths of the present study are its large sample size, the coverage of several European regions, 294 

and the use of the same standardized assessment tool in several data collections. The methods of 295 

data collection were suitable for collecting dietary information at specific locations. Means (and 296 

standard errors) were adjusted for age, total energy intake (for the case of macronutrients), day and 297 

season of recall (or record) to increase the comparability of findings. Furthermore, the focus of this 298 

study to specific locations enhanced the clarity of findings and allowed for the potential of 299 

complementary behaviors across eating locations throughout the day.8 In addition, the two places 300 

that account for the vast majority of eating out (i.e. restaurants and work) were separately assessed, 301 

allowing thus the segregation of work, an ambiguous area of out-of-home eating as it can include 302 

eating at the work-canteen or buying something from a vending machine, but it can also include 303 

eating foods from the household supplies.   304 

 305 

It should be noted that a single 24-HDR cannot adequately capture the intra-individual variability in 306 

dietary intakes and variables carry random measurement error which could lower precision to the 307 

point of associations being undetectable.38 Group means, on the contrary, are not systematically 308 

affected by random errors particularly when they are estimated from a sufficiently large number of 309 

individuals.39 The assumption, however, that intra-individual variability is random may not always 310 

hold true in the case of self-reported intakes.40 Our investigation aims to compare relative 311 

contributions rather than absolutes values– a situation in which systematic errors, particularly when 312 

averaged over several individuals, are likely to be less important. To avoid errors introduced by 313 

different data collection methods, we present results by study and country (within multicentre 314 

studies). Other possible limitations include: a) the period of data collection, b) the self-reported 315 

weight and height and c) the use of different food composition tables to estimate energy intake. The 316 

collective impact of the latter limitations is likely to be an underestimation of the reported 317 

associations. 318 

 319 
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In conclusion, in a large study of diverse European populations we found that the macronutrient 320 

composition of diet varies depending on the eating location. Women and especially those 321 

considered as “very substantial out-of-home” eaters, preferred foods rich in fat more at restaurants 322 

than at work or at home. Individuals who reported eating at restaurants considerably (>50% of total 323 

energy intake) consistently had the lowest total daily carbohydrate but the highest alcohol and 324 

energy intake compared to individuals eating only at home or only at work. Eating at work was 325 

essentially associated with high carbohydrate intakes. Dietary interventions at the workplace 326 

resulted in moderate improvements of dietary intake.8 Attempts to increase the awareness of and 327 

adherence to healthy dietary choices, for instance a preference for unrefined carbohydrates, could 328 

have a beneficial effect on dietary intakes throughout the whole day which includes both “at-home” 329 

and “out-of-home” eating.  330 

 331 
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Figures legends 496 

 497 

Figure 1. Multiple-linear-regression beta coefficients and 95% confidence intervals (CIs) of the 498 

mean difference in total energy intake (in kcals) comparing the “very substantial out-of-home” 499 

eaters who ate out only “at work”, or only “at restaurants” or at both locations with individuals who 500 

reported eating only at home, by study/cohort. The HECTOR project.  501 

Note: Controlling for sex, age (in years) and body mass index (in kg/m2). Groups with 20 individuals or less were not 502 

considered  503 

 504 

Figure 2. Multiple-linear-regression beta coefficients and 95% confidence intervals (CIs) of the 505 

mean difference in total carbohydrate intake (in g) comparing the “very substantial out-of-home” 506 

eaters who ate out only “at work”, or only “at restaurants” or at both locations with individuals who 507 

reported eating only at home, by study/cohort. The HECTOR project.  508 

Note: Controlling for sex, age (in years), body mass index (in kg/m2) and total energy intake (in kcals). Groups with 20 509 

individuals or less were not considered 510 

 511 

Figure 3. Multiple-linear-regression beta coefficients and 95% confidence intervals (CIs) of the 512 

mean difference in total fat intake (in g) comparing the “very substantial out-of-home” eaters who 513 

ate out only “at work”, or only “at restaurants” or at both locations with individuals who reported 514 

eating only at home, by study/cohort. The HECTOR project.  515 

Note: Controlling for sex, age (in years), body mass index (in kg/m2) and total energy intake (in kcals). Groups with 20 516 

individuals or less were not considered 517 

 518 

Figure 4. Multiple-linear-regression beta coefficients and 95% confidence intervals (CIs) of the 519 

mean difference in total protein intake (in g) comparing the “very substantial out-of-home” eaters 520 

who ate out only “at work”, or only “at restaurants” or at both locations with individuals who 521 

reported eating only at home, by study/cohort. The HECTOR project.  522 
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Note: Controlling for sex, age (in years), body mass index (in kg/m2) and total energy intake (in kcals). Groups with 20 523 

individuals or less were not considered 524 

 525 

Figure 5. Multiple-linear-regression beta coefficients and 95% confidence intervals (CIs) of the 526 

mean difference in total alcohol intake (in g) comparing the “very substantial out-of-home” eaters 527 

who ate out only “at work”, or only “at restaurants” or at both locations with individuals who 528 

reported eating only at home, by study/cohort. The HECTOR project.  529 

Note: Controlling for sex, age (in years), body mass index (in kg/m2) and total energy intake (in kcals). Groups with 20 530 

individuals or less were not considered 531 


