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Abstract

Objective: The aimof this studyis to evaluate the association between the frequexicy
consuming takeaway meals and meals-out and diet qoélitil adolescents.

Design: The Diet Quality Index for Adolescents (D@)-tool was usedo assess diet quality
where adolesceit food intake was basea 4-day diary records obtained from & cross-
sectional National Diet and Nutrition Survey (NDNS) rolling gnaamme Years 1-6. Models

included confounders.

Setting: The DQI-A relies on three components, specifically diet quality, diversitd a
equilibrium which reflect the degresf adherenceof an adolescent diet with Food Based
Dietary Guidelines (FBDG).

Subjects: 2045 British adolescents aged 11-18 years.

Results: The mean diet quality score for all adolescents was 2(b4¥@tallDQI-A score range

is -33— 100%). After adjusting for age, gender and equivalised househoddrie, theDQI-
A% score was higher for low and moderate takeaway consummérg% (95%Cl 5.5, 9.2; p

< 0.01) and 3.5% (95%1 1.9, 5.1; p < 0.01) respectively compatedrequent consumers.
Significant differences were also observed between foagerate and frequent takeaway
consumers among dllQI-A components and sub-compone(is<0.05), except for the diet
adequacy sub-component (DAXx). The results for frequensuroptionof meals-out were
similar but attenuated and not statistically significaniridividual components befoos after

adjusting for confounders.

Conclusions: Frequent consumptionf takeaway meals may have a negative impaatiet
guality of adolescents and therefore polictesreduce the intakef takeaways shoultbe

consideredn this age group.

Keywords Diet quality index, Adolescents, Takeaways, Meals-out
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Introduction

The significant global risen diet-related non-communicable diseases indicatedhbet are
serious nutritional issuea both developed and developing counttle§he World Health
Organisation (WHO) 2015, announced that cardiovascular dseesre responsiblerfthe
largest numbeof death®. In 2013, WHO declared that maafthe diseases that exist are not
only asa resuliof increasing ratesf obesity and overweight among children, but also because
of the unhealthy dietf childrert®. Poor diet, particularly dut intakeof foods highin sugar
and fat,is foundto be oneof the major threat® health and wellbeirly. The many different
causesf childhood and adulthood obesity suafisocioeconomic inequalities also include
factors relatedo deprivation, education level and ethnicilly.the UK, observational studies
report that lower socioeconomic groups consume lessisily ffuit and vegetables and more
red and processed meat and foods and drinks ihighee sugars compared with higher
socioeconomic grouf In addition, the food environment also plays a crucial ware
individual behaviours and food choices. For example, alviditly, accessibility, portion size
and cosbf different food types botat home andn surrounding food outlets are influenfal

The main driverof overweight and obesitig believedto be the imbalance between energy
intake and energy expenditure mainly do¢he overconsumptioaf energy dense foods that
are knownto be high in fat and sugarsis well as an increasein a sedentary lifestyie.
Overconsumptiorf energy dense foods derived from fast and convenienckdutiets are
believedto be an important contributoto the increased riskf obesity and type 2 diabetes
among young generatid®s’. Two longitudinal prospective studies including young &sdul
aged 18-30 years, with three15 years follow up, found that increased frequesfdpst food
restaurant visits” and consumptioof fast food*? canleadto increased body weight (baseline
comparedo follow up). In fact, higher fat consumption and total energy intakediraked
with takeaway and fast food consumption which offeraaety of readyto-eat meals and
energy dense foodd. Consumptionof fast food remains positively and significantly
associated with total energy intake and total intakiat, saturated fat, carbohydrates, sugar,
and sugar-sweetened beverajesConsumptiorof takeaway meals and food purchased from
outside the home (rather than food prepatdwbme)is foundto be negativéy associated with
diet quality*™ '3 In England, school children were observem purchase foods from
surrounding food outlets not only during lunch breakdsib during the journey going and
from school. Young people are specifically targeted for gsiwanotion and mangf those

food outlets provide discounts1 items suchassugar-sweetened drinks, hot food takeaways
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and confectionaf{). A recent cross-sectional study based3 citiesin England (London,
Birmingham and Leicester) found that 28% children aged 9-11 years from 85 primary
schools consumed takeaway meals anmgrore than once per week. LDL cholesterol, fat mass
index and total cholesterol were all observede higher among students who consumed
takeaway meals (equi or more than once per week) comparethose who nevesr hardly

consumed takeaway meas

Previous research has assessed individual macro andformaicients, however the need for
higher quality datao strengthen the evidence for overall dgetequired. A simple, easy-
interpret toolto indicate the qualityf a diet without requiring intensive analysisfoodsto
nutrientsin this age group has result@d the developmenof the Diet Quality Index for
Adolescents (DQR) 16 17) TheDQI-A is basednthe intakeof food groups without including
the intakeof nutrients andt was adapted from a validated index called the Diet Qualitex
for Preschool Children. The validat&DI for pre-schoolers was derived from the original
DQI. TheDQI-A was mainly developetb assess the degreéadherencef anadolescent diet
with the Food-based Dietary Guidelines (FBD®%)The FBDGs, also knowas dietary
guidelines, ee usedto provide sufficient information for different governmensactorsto
implement interventions toward healthy eating andtifes. Such interventions can focus
food and nutrition, polices regarding health and agrceltand educational programmes.
Therefore, the primary rolef FBDGs s to provide adviceto the general public, thereby
enabling individual$o meet their daily dietary requiremeiifsboth nutrients and food groups;
this will help in preventing chronic diseasesdgpromoting healthy lifestylés). The aimof
this studyis to evaluate the association between the frequehcpnsuming takeaway meals

and meals-out and diet qualdy UK adolescents aged 11-18 years.

Methods

The data used for this study was frdralational Diet and Nutrition Survegnannual rolling
programme aimingp assess nutritional intake and staitigpeople livingin private households
in theUK aged 1.5 years and aboue.each yeaof the survey, a samptE 500 adults (aged
19 years and over) and 500 children (aged 185years) were randomly recruited basad
postcode. Randomly selected addresses were posted infornedifiets describing the
purposeof the NDNS survey and a consent form. These were followed up byestddace
visit by the interviewers. For children aged under 16 yeanssent was sought from both the
child and their parents for the interview, blood and usaepling. For adults aged 16 years

and above, consent was obtained for the blood and wmplisg. Ethical approval for this
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study was obtained from the OxfordshireR&search Ethics Committ&®. In this study, all
participants aged 11-18 years from NMBNS datasets 200&® 2014 were involved (Years 1-
6).

Variable of interests

Takeaway meals and meals-out

The interviewers asked the participants two questiorfst foodto collect data relatingo
their eating habitsln both questions, the interviewers provide further clarificet for the
terms meals-out and takeaway mesdliome. These questions areOn average, how often
do you/does chilgéat meals ouin a restauranvr cafe?, where the meals mean more than a
beverageor bagof chips; and‘On average, how often do you/does clalttake-away meals
at home?, where the meals mean more than a bevesa@pagof chips including pizza, fish
and chips, burgers etc. Using frequentgonsuming takeaway meatshome and consuming
meals outside the home, respondents were categoaseldw consumers (including
rarely/never), moderate consumers (including once pemthjhoand frequent consumers
(including 12 times per week,-3 times per week andds more times per week). Participants
with ‘do not know answers were excluded from the analysis. This mebha@dtegorisation
has been used previoushsit has been reported that the rskdeveloping health related

diseasess linked with consuming fast food motleanonce per week" 22)

Food intake

The intakeof food was obtained from the 4-day diary records. The glielity score was
calculated foeachday and the mean valoéthe 4 days was then calculated and usedsess
the diet quality indexf the adolescent participantSome food items were excluded from the
analysis, including commercial toddler drinks and foods. &Hosd items were excluded
because this project only involved adolescents ageti8lylears and toddleréood and drink

are not typically consumed by older children.

DQI-A (Diet Quality Index for Adolescents)

The latest versionf the FBDGIn the United Kingdoms the Eatwell Guide, which was
publishedin 2016 by Public Health England (PHE) and congi$tseven main food grougs
follows: (1) potatoes, bread, rice, pasta and other starahyolydrates; (2) dairy and
alternatives; (3) beans, pulses, fish, eggs, meat aad @tbteins; (4) fruit and vegetables; (5)
oil and spreads; (6) water; and (7) confectionary and fagland sugar snack$ 2 The
Flemish FBDG, which was us¢alvalidate théDQI-A, include mostly the same recommended

food groups mentioneth the Eatwell Guide. Like FBDG, thBQI-A relies on three main



125
126
127

128
129
130
131
132
133
134
135
136
137
138
139
140
141

142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

157

components, namely the quality, diversity and equilibriamthe diet compad to the
governmental dietary guidelines. Each component has itdefmtion and technique for the
scoring criterié?.

Diet quality component (DQc)

This component assesses diet basadhe qualityof the obtained food within the nine
recommended food groups, namely (1) water; (2) breadeaedl¢c (3) potatoes and grains; (4)
vegetable; (5) fruits; (6) milk products; (7) cheese; (8)tmiesh andsubstitutes; (9) fat and
oils. To calculate the score, the amowft consumed food (m) fronreachfood groupis
multiplied by a weighting factor. The weighting factedivided into three groups, namely the
preference, intermediate and low-nutrient/energy-densgpgrd&ach weighting factor has
associated digitasfollows: ‘+1’ for the preference group, including cereal/brown breal, fis
and fresh fruit;0’ for the intermediate group, including white bread and ednoeat; and-

1’ for the low-nutrient/energy-dense group, including soiftkdy, sweet snacks and chicken
nuggets . First, the diet quality was calculated for edche nine food groups and then, the
final scoreof this component was calculated using the following equapo(DQ) / Ym x
100%. More details and examples about the classificafiod items and the scoring criteria

of weighting factorsgcanbe found elsewhef¥.

Diet Diversity component (DDc)

The diet diversity component (DDc) assesses the degregriationin an adolesceris diet,
where the scoring rangefrom zeroto nine points. Consumingt least one serving from each
of the nine recommended food groups adds one pwitite total score. For examplé,an
individual's mean consumption for the fruit groispmore than 80 g, this individual gains a
scoreof one; otherwise, the score wile zero. The final score for this componeatn be
calculated using the equatidh(DD) / 9 x 100% (sunof DD points for all nine food groups
for eachindividual).In termsof serving sizeasthe Eatwell Guide does not provide information
regarding portion and/or serving size for all the recemued food groups, the portion size
recommended by the British Dietetic Association (BDApwaedasfollows: (1) water, 200
ml; (2) bread and cereal, 35 g; (3) potatoes and grains, 14% wedetables, 80 g; (5) fruits,
80 g; (6) milk products, 20@l; (7) cheese, 30 g (8) meat, fish and substitutes, 100 d9and
fat and oils, 4 gTo gain a better and more accurate measureofer@commended portion
sizesof these food groups among children and adolescents, efkeence source was used,

suchasthoseof the Food Standard Agency, especially for starchy foodpg¥d: 2°)

Diet Equilibrium component (DEc)



158 The diet equilibrium component (DEc) consistdwo subcomponents, namely the adequacy
159 component (diet adequacy, DAX) and the excess compodientefkcess, DEX). These two
160 subcomponents express the degyeadherenceof an adolescent dieto the minimum and
161 maximum intake®f eachof the nine recommended food groups. The adequacy component
162 represents the percentagiehe minimum recommended intakéeachof the nine food groups,
163 convertedto ‘1’, whereas the excess component represents the percefttye intake
164 exceeding the upper limif the recommendation (11 food groups, nine recommendeiivand
165 non-recommended), converted 1’ if larger than 1 and convertenl‘O’ if below 0. Then, the
166 dietary equilibriums calculated by subtracting DEx frdbix (i.e.DE = DAx — DEX). Finally,

167 the total diet equilibrium scoranbe calculated by dividing the suaf diet equilibrium scores
168 by 11 and multiplying by 1009 (DE) / 11 x100%). The recommended daily intakell

169 food groupss basednthe Flemish FBDG, where the minimum and maximum intakesch
170 of food group are provided. More detaishowto calculate achof these subcomponentan
171  befoundin published documerit$.

172 Total DQI-A score

173 All'three main componentsdiet quality, diet diversity and diet equilibriurrare presenteth
174 percentages. The percentage ranges for b@tb and DEc are -Ql00%, whereas thBQc
175 percentage range&s —100 to 100%. Therefore, the mean percentagjethe three main
176 components, resuih aDQI-A score ranging from33to 100%. A higheDQI-A percentage

177 score reflects a better qualy diet.

178 Statistical analysis

179 All statistical analyses were carried out using Statasttati software, version 15.0 (College
180 Station, TX: StataCorp LLC). DifferelIDNS datasets were merged before analysis. The
181 dietary dataset was merged with either housebpiddividual using ISERIALasthe unique
182 identifier for individuals.In addition, the datasets for YearsAland 56 were combinedas
183 eachof these was provided individually by NDNS. Applying weight analyses dataseis
184 requiredto adjust for non-responses, for exampieheNDNS for individual and/or household
185 datasets. The weighting variable providedhe NDNS guideline report was used, allowing
186 generatiorof anequal distributiorof the selected population across the four pErtise United
187 Kingdom; thus, the results obtained from the yedo Year 6 surveys are able be used
188 together.

189 In addition, the distributiomf variables were checked before any statistical test dallel

190 place, including comparisaf meansf the t-test, analysisf variance (ANOVA) comparison
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test and multipler linear regression analysis. Simple summary descriptiorcaductedo
provide general information relatead this study suchas response rate, the proportiom
participating males and females, ethnicity and survegr \distribution. Mean scores and
confidence intervalsf DQI-A and its components were assessed. A comparisowassilso
carried outto examine the differences between dietary quality scoreitandomponents
between the 4 diary day records.

Linear regression was then applied, taking into considerghe clustering effeadf the
individuals, by their uniqguéD numberto estimate the associatiari the overall diet quality
score or its components (outcome variables) with takeamemtsor meals consumed oof

the home (exposure variables). The results for theardimegression were presented
unadjusted figures applied alowe as adjusted figures after controlling for age, sex and
equivalised household income. Equivalised household incem&andard methodology
requiredto adjust the differences financial resources for differencestype of households
suchassize?®. P-valuesof less than 0.05 were considerasistatistically significant for all
tests and 95% confidence intervals were presented giiitse

Results

Background description

In total, 2045 adolescents were recruited intoNBINS and completed a minimuf 3-day
diary records; 98%f these participants had 4-day diary records. The propafidemales
was slightly higher than thaf malesat 51.5%(n = 1033) and 49.5%n = 1012) respectively;
the mean agef both genders was 14.6 yedrstermsof ethnicity, 90.8%of adolescents were
reportedto be white, while 9.2% were from non-white ethnic backgrounds. The weight
measurement (kg) was only valid for 1981 participants and ferhatés significantly lower
weight than males, by 2.3 kg (95% confidence interval {3If,-1.0; p < 0.01). Males had
significantly higher food energy intake than femaleith & mean intakef 8138.9 kJ/day (95%
Cl 8005.4, 8272.5; p < 0.01) (Table 1). The response rate fomaf@mon physical activity

level was less than 50%, representing all age groupskiodtimgenders (data not shown).

The overallDQI-A% score was broadly similar across the days witlstatistical significant
differences between the days (Table 2). However there smeaé but significant differences
observed among the percentage scores for the diffeoemponents and subcomponents with
significant differences scores observed between the days for DDc, Diet diyasinponent,
DEc, Diet equilibrium component; DAX, Diet adequacy sub-compibaed DEX, Diet excess

sub-component, except DQc, Diet quality component. Furthermparticipants who
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completed 4-day diary records had higher ové@&ll-A% score by 4.6% (95%lI 0.9, 0.8; p
=0.014) than participants who had 3-day diary records. Evatuattthe mean scoref overall
diet quality index and its components and sub-components@ all three takeaway and
meals-out consumer groupanbe seenn Table 3 and 4. ThgK adolescents had a mean diet
quality scoreof 20.4% oubf 100% (ranging from24.2%to 67.2%).

Takeaway and meals-out consumption

The frequent consumptioof takeawayq1-2 times/weekor more) was reported by 29.8%
(n=589) of participants, whereas 24.3% (n=4%8)them reportedo be frequent meals-out
consumers. The majorityf the participants were moderate consumers (once pethjant
takeaways (44.3%) and meals-out (46.8%). Those who reportadely or never consume
takeaway mealsr meals-out represented 26.9% and 29 &f #he total numbeof participants,
respectively. The percentageisadolescents reporting frequently consuming takeaways were
37% and 28% for those that completed 3-day and 4-day slisgpectively. Similarlythe
percentagesf adolescents reporting frequently consuming meals-owt @& and 24% for
those that completed 3-day and 4-day diaries respectiMedyproportiorof participants who
consumed takeaway meals2ltimes per week or more was fouta be higher among
participants with the lowest equivalised household incoamaparedto those with highest
income. However, this was not traéthe consumptionf meals outside the hom&s canbe
seenin Figure 1, 13%n = 68)of the frequent meals-out consumers were from lowest iacom

households, whereas 11%=85)of them came from the highest income households.

In addition,it was observed that the mean intakeegetables was 134g among low takeaway
consumers comparéd 102g among frequent takeaway consumers. This differercgneatly
attenuated among meals-out consumers where the ntakeafivegetables was 117 and 112g
among frequent and low consumers, respectivalyhis study, overalDQI-A score and its
components and subcomponents were recalculated afteasimog the intakef vegetables by
one portion (80g)to demonstrate the effeaif this typical changen diet on different
componentslt was observed that components scores for DQc, DDc, DEDArdncreased

on average by 2.9%, 3.9%, 1.8% and %olrespectively. A mean increasé 2.9% on the

overall DQI-A score was seen (data not shown).

Associations between diet quality and takeaway consumption
The results from the regression analysis indicateib@nassociation between the frequency
of takeaway consumption and diet quality UK adolescents. Significant differences were

observed between low, moderate and frequent (the reéegoap) takeaway consumens
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their DQI-A scores (Table 5). Low and moderate takeaway consunaers higher overall
DQI-A% score by 7.4% (95%1 5.6, 9.2; p < 0.01) and 3.7% (9386 2.2, 5.2; p < 0.01) than
frequent consumers, respectively. The results remaissehtially unaltered after adjusting for
age, gender and equivalised household income and thdl @@taA% score remained higher
for low and moderate consumers compat@drequent takeaway consumers (Table I&).
addition, significant differences were observed betweennooderate and frequent takeaway
consumers among the majoraythe DQI-A components and subcomponents (Table 5). For
instance, low and moderate takeaway consumers had saguiyidiigher DQc% scores than
frequent takeaway consumers by 14.2% (95%40.5, 17.9; p < 0.01) and 6.7% (95% CI 3.6,
9.9; p < 0.01) respectivelyhefore adjusting for confounders. This difference remained
significant after adjusting for age, gender, equivaliseddtmld incomeAs indicated, not all
diet quality components and sub-components were sigrtifycafiected by the frequenayf
takeaway consumption before and after adjusting for cmalers (Table 5).

Associations between diet quality and meals-out consumption

The results for frequent consumpti@i meals-out were similar but attenuated and not
statistically significant for individual components, indlugi DDc andDAXx before adjusting
for confounders (Table 6As was found with frequent takeaway consumers, the oveedll d
guality index percentage score (D®J-was significantly higher among low amdoderate
consumers comparéd frequent consumers meals-out (the reference group), by 2.8% (95%
Cl 1.0, 4.6; p < 0.01) and 3.4% (9528 1.7, 5.0; p < 0.01), respectively. Moreover, after
adjusting for confounders including age, gender and equadatisusehold income, statistical
significant differences among over&QI-A% score were observed between low, moderate
and frequent consumptioof meals outsideof the home (Table 6). Although there were
significant differences observed between low, moderatefrendent meals-out consumers
among somef the diet quality components, after adjusting for condleus those differences
were observetb be bigger among some diet quality components (Table 6).

Discussion

This is the first studyto assess the relationships between the consumpttimkeaway foods
and meals-oudf the house and diet quality adolescents usingn overall diet quality index
and representative national data from the UK. Dig#-A was usedo assess the adhererafe
British adolescentt dietary recommendations and healthy eating pattéFhs. results from

this cross-sectional study suggest that frequent consumptitakeawaysin particularis



289 negatively associated with overall diet quality anctdmponents. A weaker but nevertheless

290 significant association was seen with meals-out consompti

291 The mean diet quality score was 20.4% for all adolescerigh is lower than the score
292 obtained from a previous study using the NDNS (data freansy14, but excluding years-5
293  6) which reported a scoref 31.1% overall and also differenciessome sub-componefs,
294 This may be dudo the slightly different methodology used for the gatgsation and
295 classificationof main food groups and subgroups, including portion sizes, whittlence
296 eachof the diet quality components and subcomponents. Fon@gaa previous researcher
297 excluded non-milk-based ice-cream and beverages dry weighs from the analyst. In
298 this study, bottof these food items were categorised within the low-mitnesighting factor
299 group. Alternativelyjt may reflect a further worsenirgf diet qualityin British adolescents
300 which are already worse than other European countrierhparisorio previous European
301 surveys, the mean diet quality scarkadolescents (DQA) from mainland Europe were
302 considerably higher than they were fdK adolescents, with scores between 50 and80%
303 29,

304 The UK population enjoys consuming food thatalready prepared and currently has the
305 highest ratef ready meal consumptian Europe, double thaif France and six times more
306 than Spaift?. This trends not showing any sigof abating. There has been a dramatic increase
307 of 43%in the numbenf takeaway and fagbod outletsin the UK since 1996 3% Typically,

308 out-of-home meals from restaurantgafes, takeaways, fast food restaurants and sandwich
309 shops are highen saturated fat, sugar and total ené¥gyA cross-sectional study England

310 that incluckd 332 secondary school students afjg¢d 7 years, showed that around 28%he

311 recommended energy intakéthese students was obtained from foods purchased fitge fr
312 shops near schools. The nutritional quadityhe purchased food items was fouadomprise

313 38% saturated fat, 22% sugardal5% non-milk extrinsic sug&?. Observational evidence
314 from neighbouring Scotland carried antfive secondary schools showed that although the
315 numberof food outlets located within 10 minutes walks varies faoma schoolo another, the
316 majorityof the students during lunch break purchased unhealthy congerigodsifom local

317 shops suclasfish and chips, pizzerias, kebab shops, cafes and sapetg?®. In the US, a
318 national representative survey that recruited childmoh adolescents aged 4-19 yearsestat
319 that fast food consumers had a higher intakotal fat, saturated fat, total carbohydrate and
320 sugar-sweetened beverages. Moreover, lower intakdkiid milk, fruits and non-starchy

321 vegetables were obsewvamong fast food consuméps The methodology useih this study

10
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to calculateDQI-A score, means that foods highfat, sugar and sweetened beverages are
more likelyto be classified within low-nutrient food items (non-recomrmded food products)
that have a negative impagh not only overallDQI-A% score but alsan its components
scores. Conversely, foaems suclasliquid milk and fruit and vegetables enhance the overall
DQI-A and its components scores.

The effectsof frequent takeaway consumption diet quality were larger than the effects
frequent meals-out consumption both before and aftersaj for confounders. Different
studies have different definitions for the termstof home eating®® andof fast food” which
may resultin comparisonf effectson diet quality being difficult. However, despite the
difficulties with defining fast food, studies have cstently found that fast food poor quality
compared with other typesf food purchased outside the hd#le Results from a systematic
review confirmed that the effeof eating outat a fast food outlet had a larger impaotenergy
intake among bothUS adolescent® and Irish children®® compared with restaurant
consumers. A cross-sectional analysislata from 11 different European countries (including
the UK) showed similar findings. Although the participants wamlalts aged 35 years and
abo\e, findings from Orfanos, Nask& study confirmed that location of eating @ithome
including work and restaurants affected not only energakebut also other macro-nutrients
suchascarbohydrates, protein and fat. Two further crosseeatistudies that analysed data
among adult participants from 10 European countries (incluiti@dJK) showed that eating
location suclasrestaurants, hon@ work hadanimpacton energy intake and its contribution
to the total daily energy intaké 42. Theplace where the food was consumedafiitome was
clearly reportedn thesestudies. This may have helped the researdhersploring the source
of this impact whereas tfdDNS has incomplete information regarding the sowtéod
consumed for either takeawaysmeals-out. Mosbf theUK studies includeh this systematic
review? have not reported the sources where the food was measin this study eating
takeaway style foodt home, suclasfish and chipss likely to have come from a takeaway/fast
food outlet (delivery services). Although both fast faudlets and restaurants are associated
with higher energy intake and poor dietary patterns; podipes for foods sudmssoft drinks
and french fries are largerfast food outlets comparéalfoodin restaurants and food prepared
at home. Restaurants were foutw have smaller portionsef foods including burgers and
desserté? 43 This may explain the differences obseruedhis study between the effeat
takeaway and meals-out food overall diet quality and its componentdnotherUK study

examined the effeadf takeaway consumption and/or eating ouatindividual food groups
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and/or nutrient$?, whereas assessing individisadietary intake overallan be achieved
through examining the dietary quality and varietynindividual daily dief” 44, Overall diet
quality may be a stronger predictof health outcomes than individual food groups and
nutrients.n addition, higher numberd frequent takeaway consumers were from families with
a low household income. A cross-sectional study shdahaidexposuréo fast food seemo
increaseasthe deprivation rate increases, and this indicates tlogtlgpéving in areas with
higher social and economic depriwatiare more likelyto select cheaper sourcesfood??.
The higher priceof healthy foodsis one of the greatest barriers effecting low income
households food choice$®. Moreover, for people with lower household incomes who
completed the Low Income Diet and Nutrition Survey, 288%he most frequently reported
barrierto healthy eating was the prioé healthy foods.

Strengths and Limitations

There were notable strengtttsthis analysis. The data analysis presemethis study was
generatedh duplicate by two independent researchéisNDNS is a nationaUK survey, and

is consideredo be high quality, representative and containingagdate informatioron eating
behaviourin the UK population. Howeverit does have some limitations year 1, more
weekend days were includéd the study compared with other yeaifsthe survey whichs
consideredo havean impacton estimatef nutrient and food intakén the NDNS data, it
was possiblgo identify the participants who did actually consume takeal@ags at home
and outside the home during the 4 diary day records. Howfaas suchas burgers and
kebabs, fried chicken, fried coated fish and others Jadyelled as prepared using home
recipes, whereas foods sucas pizza were not labelleds takeaway foodr having been
preparecdat home, except for chips where participants indic#télaey were purchased from a
takeaway. This could have assiste@xamining the effeadbf consuming takeaway foods
the DQI-A% score and its components feachof the 4 days by comparing days when
takeaway food was consumed with days winereakeaway food had been consumed. Instead,
the analysi®f theDQI-A% score reliednthe informatioron frequencyof take-away food by
participantsto categorise therasa frequent, moderate or low takeaway consunieis.not
possibleto solely relyonthe information collected during 4 dagsassess intaked takeaways
asmany people consume takeaway food less than once gmr&days. Two perceof the
participants only collected data for 3 days and theséipamts had lower mean diet quality

and higher reported intake$ takeaway food. Participants who eat out more frequerdly m
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be more likelyto find completing a 4-day diary difficult and thereforayioe more likelyto
drop outof the study, introducing bias.

In addition, eating oubf home carbe defined differently suclas only food purchased and
consumed outsidef the homeor also including food consumed aitthe home but prepared
athome. Additionally, theres no clear difference between restaurants and fast fotetsas
some fast food outlets also have seating areas whestemers camatin?). Naska and
Orfano$*” confirmed the ambiguous arieethe definitionof eating oubf home whileat work
which may leado having inconsistent results. Only a brief general descripfitre difference
was providedo participantsan the NDNS leadingto incomplete information being provided
regarding takeaway meashome suclaspizza, fish and chips and burgers which could have
been preparedt home or delivered from a takeaway outlet. Similarly with meals-out
consumptionasthe question focusedn general examples suds restaurant®r cafes, the
importanceof obtaining information regarding the souroé food being purchased and
consumed was ignoré#l In addition,in the NDNS schools meals are excluded from being

definedasa meal out.

TheUK and other European countries, including Austria, Belgiunmderdtaly and Germany,
are following a similar approacto food group classification and have similar dietary
recommendation, suasthe Eatwell Guide, food pyramids and recommended posiites.
However, further recommendations the maximum and minimum intakes from each food
group are more commam nonUK dietary guidelines (suasthe Flemish dietary guidelines).
The language barrier (lackf availability of European guidelines English) was another
obstacleto understanding the wag which other European countries implement their dietary
recommendation and guidelif®s Although studies have been conducted using diettguali
indicesin theUK populatioff® 5V the type®f indicesused and the age$the targeted groups
were different, which made the findings obtained from thislys and the othetUK based
studies difficultto compare. Also, those challenges made the calculafitiK adolescents

DQI-A and its components scores more difficult.

In addition, physical activitis anessential confoundéo beincludedin the regression model,
especially when weight (or BMI$ a health outcomef interest. However, due the fact that
less than 50%f the total participants prowd a valid measurement regarding their physical
activity level, the analysis was carried out withoutittidusionof the physical activity variable

in the model.
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419 Policy and recommendations

420 Consumptionof takeaway foods commonin adolescents and therefore polictesreduce
421 availability and accessibilitpf fast food are needed this age group. Thigs particularly
422 importantas a recent Organisation for Economic Cooperation and Deredot (OECD)
423  report noted that British adolescents have sofriée worst dietsn the world®?. Reducing
424  the densityof fast food outlets near schools mag one methof achieving this whichs
425 recommended by Public Health England (PHE) although thecingmehealth has not been
426 evaluatedo daté>>%%), The food environmerih schools and retail outlets sua$supermarkets
427 has improvedn the last 10 years with new school meal standards ayrisformulatiorto
428 reduce trans fats, salt and suéfr however the fast food environment has worse@fd.
429 particular concerns the higher densitpf fast food outletsn areasof social and economic
430 deprivation and larger portion sizesfast food® 53, However, withno universally accepted
431 portion size®f healthy and unhealthy foatds difficult to make recommendations. This would
432 helpin designing more widely acceptable Food Based Dietary Guid€hBi3Gs) and more
433 robust diet quality assessment methds

434  Conclusion

435 In conclusionUK adolescents have a poor-quality diet, particularly thiegereport frequent
436 consumptiorof takeaway meals and a lesser extent frequent consumptidmeals-out. The
437 negative effect®f takeaway foodn diet qualityof UK adolescents may ledd long term
438 health impact®n young peoplén the UK althoughwe didn’t include researcto confirm this
439 here. Further interventions suabactionsto improve the fast food environment near schools

440 are needetb improve dietary behavioun young people.
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Table 1 Summary descriptioof age, weight antbod energy intake among adolescents-{i8 years) from the National Diet and Nutrition Sur¢&pNS)

Total sample Males Females
n = 2045 n=1012 n=1033
Mean 95% ClI Mean 95% Cl Mean 95% ClI
Age (years) 14.6 14.5 14.7 145 14.3 14.6 14.7 14.5 14.8
Weight (kg) 59.1 58.4 59.7 60.2 59.2 61.3 57.9 57.0 58.8
Food energy (kJ) 7357.8 7266.9 7448.7 8138.9 8005.4 8272.5 6592.6 6488.1 6697.0
Cl, Confidence Interval
Table 2 Mean scoresf overall diet quality index and its components and sub-caemts across the 3/4 diary day records
Total Number = 8145 Overall diet quality and
it’s components score
Day Number (mean of all days
1st 2nd 3rd 4th recorded)
n = 2045 n = 2045 n = 2045 n =2010
Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% ClI Average
DQI-A % 21.2 20.4 22.0 20.6 19.8 21.4 19.9 19.0 20.7 20.0 19.1 20.8 20.4
DQc % -6.4 -8.1 -4.7 -6.0 -7.7 -4.3 -6.4 -8.2 -4.7 -6.3 -8.1 -4.5 -6.3
DDc % 46.3 45.6 47.1 44.7 43.9 45.5 43.5 42.7 44.3 43.8 43.0 44.6 44.6
DEc % 23.7 23.2 24.2 23.0 22.5 23.5 22.5 22.0 23.0 22.5 21.9 23.0 22.9
DAX % 55.5 54.9 56.1 53.8 53.2 54.4 52.8 52.2 53.4 52.2 51.5 52.8 53.6
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DEx % 21.7 21.3 22.1 21.0 20.6 21.5 20.6 20.2 21.1 20.2 19.8 20.7 20.9

Cl, Confidence Interval; DQI-A, Diet Quality Index for Adolescents;, DQc, Diet quality component; DDc, Diet diver sity component, DEc, Diet equilibrium
component; DAX, Diet adequacy sub-component; DEX, Diet excess sub-component

Table 3 Summary descriptioof diet quality components, age & energy among frequent, rateland dw takeaway adolescestconsumers

Low
Total sample Frequent takeaway Moderate takeaway takeaway
consumers consumers CONSUMETsS
Dietary quality*
n = 2045 n =589 n =906 n =550
Mean 95% CI Mean 95% ClI Mean 95% CI Mean 95% CI
DQI-A Overall 20.4 19.7 21.0 16.8 15.6 17.9 20.5 19.5 21.4 24.2 22.9 25.5
Diet quality component (DQc) 6.3 77 50 -132 -157 -106 -64 83 -45 11  -1.6 38

Diet diversity component (DDc) 446 440 451 423 413 433 446 438 455 469 458 480

Diet equilibrium component (DEc) 229 226 233 211 205 218 231 226 236 245 238 253

Diet adequacy sub-component (DAX) 536 531 540 527 519 535 537 530 544 543 533 552

Diet excess sub-component (DEX) 209 206 212 220 214 226 208 204 213 199 193 205

Age (year) 14.6 145 147 146 144 148 145 143 146 146 144 148

Energy (Kcal) 1758.6 1736.8 1780.3 1809.2 1767.1 1851.4 1756.5 17254 1787.6 1707.7 1664.8 1750.7

Cl, Confidence Interval; DQI-A, Diet Quality Index for Adolescents
* Scores presented as %
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Table 4 Summary descriptioof diet quality components, age & energy among frequent, ratdand low meals-out adolescsrntonsumers

Low
Frequent Moderate meals-out
Total sample meals-out
meals-out consumers consumers

. . consumers

Dietary quality*
n = 2045 n =496 n =957 n =592
Mean 95% CI Mean 95% Cl Mean 95% ClI Mean 95% CI

DQI-A Overall 20.4 19.7 21.0 18.0 16.7 19.4 21.4 20.4 22.3 20.8 19.6 22.1
Diet quality component (DQc) -6.3 -7.7 -5.0 -10.2 -12.9 -7.4 -5.2 -7.1 -3.3 -4.9 -7.5 -2.3
Diet diversity component (DDc) 44.6 44.0 45.1 43.0 41.9 44.2 45.5 44.7 46.3 44.3 43.2 45.3
Diet equilibrium component (DECc) 22.9 22.6 23.3 21.2 20.4 21.9 23.8 23.3 24.3 23.0 22.4 23.7
Diet adequacy sub-component (DAX) 53.6 53.1 54.0 52.5 51.5 53.5 54.4 53.8 55.1 53.1 52.2 54.0
Diet excess sub-component (DEX) 20.9 20.6 21.2 21.8 21.1 22.4 20.7 20.3 21.2 20.4 19.8 21.0
Age (year) 14.6 145 14.7 15.2 15.0 15.3 14.4 14.2 14.5 14.4 14.2 14.5
Energy (Kcal) 1758.6 1736.8 1780.3 1793.3 1743.3 1843.3 1758.0 1727.8 1788.3 1730.3 1691.7 1768.8

Cl, Confidence Interval; DQI-A, Diet Quality Index for Adolescents
* Scores presented as %
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Table 5 Regression (clustered) analysis between takeaway consamaptiodiet quality components and sub-components pegeestare, age, food energy and house-hold
income

Unadjusted analysis Adjusted analysis
Frequent takeaway Low 95% Cl D Mode 95% Cl D Low 95% Cl D Moder 95% Cl D
consumers as B rate B ate
reference B B
Diet quality*
DQI-A Overall 74 56 9.2 <001 3.7 22 52 <001 74 55 92 <001 35 19 51 <001
Diet quality 142 105 17.9 <001 6.7 36 99 <001 136 9.7 175 <0.01 65 32 99 <0.01
component (DQCc)
Diet diversity 46 3.1 6.1 <001 2.4 11 36 <001 514 35 67 <00l 21 08 35 <001
component (DDc)
Diet equilibrium 34 25 44 <001 20 12 28 <0.01 34 24 44 <001 1.8 09 27 <001
component (DECc)
Diet adequacy sub- 16 03 28 002 10 -01 21 01 19 06 32 <001 07 05 18 03
component (DAX)
Diet excess sub- 21 -30 -13 <001 -12 -19 -05 <0.01 1.8 27 -10 <001 -1.3 -20 -05 <0.01
component (DEX)
Age (year) 003 02 03 08 -01 03 01 03 001 -03 03 09 -02 04 01 02
Energy (Kcal) 102.4 -162.4 -425 <0.01 -52.8 -1052 -0.3 0.05 67.0 -126.6 -7.4 003 -439 954 75 0.1

Cl, Confidence Interval; DQI-A, Diet Quality Index for Adolescents
* Scores presented as %
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Table 6 Regression (clustered) analysis between meals-out corisarapt diet quality components and sub-components pegeestare, age, food energy and house-hold
income.

Unadjusted analysis Adjusted analysis
Frequent meals-out Low 95% Cl D Modera 95% Cl D Low 95% Cl D Modera 95% Cl D
consumers as B te B te
reference B B
Dietary quality*
DQI-A Overall 28 10 46 <001 3.4 1.7 50 <001 33 13 54 <001 35 17 53 <001
Diet quality 53 16 91 <001 5.0 16 84 <001 65 24 107 <001 54 17 9.0 <0.01
component (DQCc)
Diet diversity 12 -04 28 01 2.5 11 39 <0.01 1.8 01 35 0.04 30 14 45 <001
component (DDc)
Diet equilibrium 1.9 09 28 <001 26 1.7 35 <0.01 16 06 27 <00l 21 11 30 <001
component (DEC)
Diet adequacy sub- 06 -07 19 04 1.9 08 3.1 <001 05 -09 19 05 15 02 27 002
component (DAX)
Diet excess sub- 14 22 05 <001 -10 -1.8 -02 <001 12 22 -03 <001 09 -1.7 00 004
component (DEX)
Age (year) -0.8 -1.0 -05 <0.01 -0.8 -1.0 -05 <0.01 -0.8 -1.0 -05 <0.01 -0.7 -1.0 -05 <0.01
Energy (Kcal) 64.0 -1269 -1.0 0.05 -352 -936 232 02 506 116.3 151 0.1  -151 74.6 445 0.6

Cl, Confidence Interval; DQI-A, Diet Quality Index for Adolescents
* Scor es presented as %
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Figure 1 Numberof frequent takeaway and meals-out consumers by equivhlgesethold income quintiles
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