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MepAngn

Elcaywyr: H €mOTOTIKY ao@dAeia vmtdpxel otav OAot ot dvBpwrol, o€ OAEQ TIG
OTLYUEG, EXOUV PUOLKI], KOLVWVIKI KAl OLKOVOULKA TTPpOoBacT O€ EMAPKY], O0QAAr] KOl
OPETTIKY TPOWI] TTOU KAAUTITEL TLG SLATPOPIKEG TOUG AVAYKEG KL TTPOTIUACELS Yo pia
evepyn kat vyr] {wn.' Otav ta dtoua dev €xouv emapkr TPO®@r], OTAV CUVEXWS
avaykalovtat va SlaAg€youy @TNvd, XaunAng mowdtntag mpoidvta 1 otav Pudvouy
XPOVLIO OTPEC yla TO TTOL B UTOPETOLY VA BPOUY TO EMOUEVO YEULA TOUG , 1 LYE(D TOUG
UTOEPEL. Tal ATOUA TTOV BLUOVOLV ETILOLTIOTIKA AVACPAAELR EXOVV LEYAAVTEPO K(VOUVO
yla vooo amd acBeveleg Tov oXeTi{ovTal Ue TN Slatpowr], 0w 0 dlaPritng TUTOL 2, N
avénuévn aptnplakn mEon, Ta KapSlayyELKA VOO UATA Kal N Ttayxvoapkia.? Ao tnv
apxn TG Acrdtnrag otnv EAAGSa TO 2009, onuEwOnke avinon Katd 40%  TNg
ETOLTIOTIKAG AVAO@AAELQG O OAOKANpn tnv Evpwmn.? Itnv EAAGSa, to 36% TOUL
TIANOUOUOU KIVOUVEVE Tt (PTWXELX 1] KOWVWVIKO amoKAeloud To 2015.4 Autr elval n
TPWTN UEAETN Yyl TNV agloAdynon Twv SaTPOo@IKWY CLUVNOELWY TwV ATOUWY UE
ETOTIOTIKA avao@AdAela otnv EAAGSa Kat a&loAoyel TNV amOTEAECUATIKOTNTA TOU
EUPANUATIKOV TTPOYPAUHATOG ETLOLTIOTIKAG PoriOetag TEBA (Tapelo yia tnv Evpwmaikn
Evioxvon mtpog Toug AcTEPOU).

ZTOX0G: ZUVOALKA, OE AUTH TNV €pELVO UEAETAUE TN SLATPOPIKY] CUUTEPLPOPA TOU
TANOUOUOVU UE ETOLTIOTIKN avaoc@dAela (cuuuetéxovteg TEBA) oe oUYKpLON UE TOV
YEVIKO TANBLOUS. ZTOXOG [ag lval va aELOAOYHCOUUE TN SLATPO@IKN TTPAGANYN Kat TIG
SlaTpo@kEg ouvrPeleg Tou TANBUOUOU TOU OTOXeEVEL TO TEBA. ZuyKekplUEva,
efetdlovue Ta OnuUOYypA@IKA TOuG Oedopéva, TA TOOOOTA ULTEPRAPOTNTAS Kol
maxvoapkiog Kat Ta WOatepa XapaKTnPOTIKA Toug oTn ANy HakpoBpemtikwy. H
Katavdaiwon Twyv opddwy Tpo@(twy TdoOo yla Ta €MOQAA] dtopa 600 Kat ylo TovV
YEVIKO TTANBLOUS uTtoAoY(OTNKE KAl OLYKPONKE LE Tov EAANVIKO Alatpo@ikd Odnyd
Kal TG ovuotdoelg touv MOY yw tnv AvatoAikry Meodyelo. AvaAvoape emiong TG
SLOTPOWPIKEG TOVG OLVABELEG, TN CUXVOTNTA KATAVAAWONG YEVUATWY Kat Ttpwivol. H
€peuva avtn Slvel pa eilkéva tov TANBuoPoV TTov AauPAvel eTLOLTIOTIKY BonBela and
TO Hévo €OVIKA CUVTOVIOUEVO TIPAYPAUUA ETOLTIOTIKNAG PoriOelag otnv EAAGSa, v
Stevepyel €ppeon a§loAdynon g aroteAeopatikotTnTag Tov TEBA.

MeBodoAoyia: Mia LEAETN aoBeVWY - HapTUPwWY SLEENXON amtd Ttov AekEpPpn Tou 2017
€wg To Aek€uPpn Tov 2018, awou €Aafe tnv €ykplon tng Emrportriq Bionbwkng tou
Frewmovikov Mavemiotnuiov ABNVWY. ZUVOAIKA 499 CUUUETEXOVTEG TOU TIPOYPAUUATOS
TEBA o€ 0AOKAnpn tnv EAAASa cuvupetelyav otn UEAETN (TEPUTTWOEL ATOUWY CE
ETTOLTIOTIKNA AVAO@AAEL) TTAPAAANAQ LE (a OASa EAEYXOL aTtd TOV YEVIKO TANBLUCUO
(n = 545). OL KOWVWVIKO - SNUOYPAWIKEG LETAPANTEG KaTaypdpnKkay. H vrtepBapdtnta
Ka n mayvoapkia oplotnkay wg delktng pdlag cwpatog 24,9-29,9kg / m? kat> 29,9kg /
m?, avtiotoya. OL SLaTPO@IKES GLUVNBELEG TOV TTapPeABOVTOQ Urva aloAoyndnkayv péow
EVOG ETUKUPWUEVOU MULTIOCOTIKOV® €pWTNUATOAOY(OU CoUXVOTNTAG KATAVAAWONG
Tpol(pwyv (FFQ). To FFQ mepldappdvel emtiong mAnpo@opleg yla OAEg TIG KUPLEG OUADES
Tpo(pwy Tov Katavaiwvovtat lNa va vmoAoyloovue tn OpemTIKr] TUKVOTNTA KAOE
pHeTapAnTig Touv  EpwtnuatoAoylov  Tuxvétntag KatavdAwong  Tpo@ipwv,
dnuovpyfioape to kS pag mivaka ovvOeong tpo@inwy. Q¢ emapkr TPOcANYNg
EVEPYELAG XPNOLLOTIOUoAUE Mo €AdXloTn nuepriola mpdoAnyn <1.950 Kcal kat o
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TPWTEVIKOG LVTTOOITIOUOG 0ploTNKE WG NUEPriola TpooAnyn <0.75gr / kg cwuatikov
Bdpouc®. H ouvoAikr] kKatavdAwon mtpwteivng Staxwplotnke ot MpwTElvn amd QUTIKEG
nyéq kat Mpwtelvn amd (wikég mnyés. M avdAuon Twv UAKPOBPETTIKWDY
OUOTATIKWY WE TTOCOOTS TNG evePyelag SLegrxOn. ZTn CUVEXELD, TO GUVOAIKS AlTtog
Slakp(OnKe o€ TOAVAKOPEDTA, LOVOAKOPESTA KAl KOPETHEVA Attapd, wG TTOGOOTO TNG
evépyelag. H ta&lvounon oe ouddeq Tpo@iuwy TPAyUATOTOONKE UE OKOTO TNV
olyKplon He Tov EOVIKS Altpo@ikd Odnyd. Ol KAVOVIKA KOTAVEUNUEVEG GUVEXE(S
HeTaPANTEG Oa mapovotddovtal wg MEon T = TuTKY amdkAon (Léon + SD), evw ot
KOTNYOPIKEG UETAPRANTEG WG ATTOAUTEG KOl OXETIKEG CUXVOTNTEG EEXWPLOTA Yl TOUG
0o mAnBuopolg. To dwdypaupa P-P kat To oTdypapua xpnowdomowionkay ylo va
EKTIUNOEl N KavovikOTNTa. Mo Tov TPOCdoPIoUd Twv dla@opwy UETAEY Twv
HeTaPBANTWY xpnodomouibnke avegdptnto t-test kat dokwry U-Mann-Whitney. Ot
Slapopeg peTaEl Twv ouddwv vumoAoylotnkav pe To chi-squared. ‘OAeg ol
AVAQPEPOUEVEG TILES P CUYKPIVOVTAL IE EMTTESO GNUAVTIKOTNTAS 5%.

AmnoteAéopata: Ot dvo mAnBuouol €xouy avtiotoyn nAwkia (47,53 * 13,1 €vavtL 47,82 +
13,6). H mAgoyneia dAwv TwV GUUUETEXOVIWY NTOAV TAVTPEUEVOL KAl TO 76% Twv
ETUOITIOTIKA AVAOQAAWY {TAY AVEPYOL OE GUYKPLOT LE TO 16% TOUL YEVIKOU TTANBUOUOU
(p <0,001). EmuTA€oV, Ol EMOLTIOTIKA Avao@aAelg elxav Alydtepa €tn exmaidevong
(10,98 * 8,5 €vavTtL 12,66 * 3,6, p <0,001) Kat ATAv 1O TOAVS va EXOLV 2 1] TEPLOTATEPQ
ntada (p <0,001). Zuvdednkav emlong pe vyPnAdtepo TOCOOTO ULTEPPApPOL Kal
maxvoapkiag (LTEpPapol 44,0% €vavtl 37,5% KAl TTAXVOAPKOL 25,4% €vavtl 18,0%), UE
HOALG TO €va TETAPTO VA EXEL QUOLOAOYIKO SelkTn palag ocwpatog - BMI (28,1%). Ooot
{ovoav o€ EMOITIOTIKY AVAOQAAELDL KATAVAAWVAY ALYOTEPN EVEPYELD, TTEPLOCATEPOUS
LSaTAVOpaKEG, TEPLOTATEPN TTPWTELVN KAl AlyGTEPO AlTtoG. XpnowomoubhvTag Tig 1950
Bepuideg avd nuépa wg delktn emapkolg evepyelaknig TpooAnyng, wévo to 58% dowv
Bplokovtav o€ EMIOITIOTIKNA avao@AAgla Adufavay emapkni TpdoAnn o€ cUYKPLON LE
TO 77% TOL YEVIKOU TANBUGHOV. To €0POG ATOUWY TTOU KATAVAAWVOLY AlyOTEPO ATTO
1950 kcal / nuépa ywa kdOe oudda mapovoidletatl oe €va boxplot (Eikdva 12.B). Ot
OTTOOEKTEC TOU TPOYPAUUATOG ETMUOITIOTIKNG avao@dAgwag FEAD ouvéxioav va
mapovotdlovv vmoottioud mpwteivng(18,6%), oe avtiBson e TO 5,0% TOU YEVIKOU
TANBUoUOV. Q¢ TOCOOTO TNG EVEPYELAG, N KATAVAAWOT KOPECUEVWY AUTApWY NTav
mapdpoLa Kal 0TI SV0 OUASEG KAl UTTEPERALVE KATA TTOAD TO GUVICTWUEVO HEYLOTO 10%
TNG OUVOAWKNG EVEPYEWAG avd nuépa. XTI TEPLOCOTEPES OPAdEC Tpo@(Uwy, N
KOTOVAAWON O€ ypappdpla avd nuépa UeTagd twv SV0 ouddwv elye OTATIOTIKA
ONUAVTIKA dla@opd. H katavdAwon XUHwy @polTwy, eEAatdAadou Kat Enpwv Kapmwy,
KpEatog, Yaplwv Kat BaAacovwy, {oXapOTAACTIKIG KAl TTAYWTOU KAl OLVOTTVEVLATOG
ntav vPnAdtepn 0ToV YEVIKO TANBUOUS OE GUYKPLOT UE TOV TTANBuopd Ttov BplokeTal
O€ ETOLTIOTIKY avao@dAela. O tedevtalog BpEOnKe OTL KATAVAAWVEL TEPLOGATEPA
O0TTPLAL KOl TTATATEG TNV NUEPA. ZTATIOTIKA ONUAVTIKA Slawopd dlamotwonke dtav o
apOudg YEUHATWY avd nUEPA Kal 1 ouxvOTNTA TPWIVOU GLYKPONKeE peTagy Twv dvo
opddwyv (p <0,001). O TANOUOUOG UE EMIOLTIOTIKY AVACEQAAELL @alveTal va
TIOLPAKAUTITEL TO TTPWLVS CUXVAOTEPA ATtd TOV YEVIKO TANBuoud (58,8% évavtt 38,8%) kat
oXeddv TOTE Oev KATAVOAWVEL TEPLOOOTEPO amd €EL yevpaTa TNV nuépa
(ovumepAaPAVOUEVWY TWV OVOK).



Tvunepdopata: IOV déka xpdvia HETA To E€oTtaoua TG OKOVOULIKIG Kplong otny
EAAGSa, akdun umdpyouy aviodtnteg otny mpooPacn o€ tpown. To “dumAd @optio”
™G Kakng Bpedng elvat oAodvepo otoug gvalocOntoug mAnBuopovg, TapdAn T
OUUUETOXN TOUG O€ TPOYPAUHATA EMIOLTIOTIKNAG Borielag. H un emapknig mpdoinyn
EVEPYELAG KAl TTPWTELVNG TTapauével éva {TnUa ya autolg tov {ouy O EMOLTIOTIKA
avao@AdAgla. Evid n 0€a OTL N €MOTIOTIK avao@dAeia avgdvel tov Kivouvo yla
maxvoapkio pmopel va elval ap@Aeyduevn, 6Ao Kol TEPLOGATEPES EPEVVEC Jelyvouy
TPOG AVTO TO CUUTEPACUA. TO TTPAOCWTO TNG EMUOLTIOTIKNG AVATPAAELQG AAAALEL Kal
EVW aPXLKA NTav ouvdedepuévo e TNy uoBpeia, vmtdpyxovv TAEov evie(elg TOV TO
oXeTiCouv UE TO UTEPPapPO Kal TNV Taxvoapkio. Ta gvupriuata autrg TG HEAETNG
KatadelKvuouy Tn onuacia tng avgnong mpdoPacng e TPOOLTES VYLELVEG TPOWEG YLa
0A0ug TOUG EVNAIKEG, YEYOVOG TTOU LUTTOSNAWVEL TNV avaykn BeAtiwong Twy eOvIKwy
TOATIKWY 0Ty EAA&Sa 1} [ KaL TNV Eapuoyrig TOuG.

NEEELG KAEWBIA: ETOITIOTIKY AVAOW@AAEL, KAKN BpEYrn, EMOITIOTIKA TPOYPAULATA,
TEBA



Abstract

Background: Food security exists when all people, at all times, have physical, social and
economic access to sufficient, safe and nutritious food that meets their dietary needs and
food preferences for an active and healthy life." The application of this concept to the
family level is household food security, with individuals within households as the focus of
concern. When people do not have enough food, when they consistently need to choose
inexpensive low-quality calories or experience chronic stress about where they can get
their next meal, their health can suffer. People experiencing food insecurity are at a
higher risk for diet-related diseases such as type 2 diabetes, high blood pressure, heart
disease, and obesity.> Moreover, when an individual or family cannot afford enough
nutritious food they sometimes adopt coping strategies and trade-offs that work in a
short-term, to avoid hunger. However, over time this can increase the risk for diet-related
disease and make it more challenging to manage. Since the beginning of austerity in
2009, there has been a 40% increase in the prevalence of food insecurity across Europe.’
In Greece, 36% of the population was at risk of poverty or social exclusion in 2015.4 This is
the first study to assess the eating habits of food insecure individuals in Greece and
evaluate the effectiveness of the flagship food assistance program, FEAD (Fund for
European Aid to the Most Deprived).

Objective: Overall, in this research we study the nutritional behavior of food insecure
population (FEAD recipients) in comparison to the general population. We aim to assess
the nutritional intake and dietary habits of FEAD-targeted population. Specifically, we
examine their demographic data, rates of overweight and obesity and their specific
characteristic in macronutrient intake. Food groups consumption for both food insecure
and general population was calculated and compared to Greek Food Based Dietary
Guidelines and WHO East Mediterranean recommendations. We also analyzed their
dietary habits, the meal and breakfast frequency consumption. This research gives a
picture of the population receiving food aid from the only nationally coordinated food
assistance program in Greece, while conducting an indirect evaluation of FEAD
effectiveness.

Methods: A case control study was carried out during December 2017 — December 2018,
after obtaining the approval of the Ethics Committee of Agricultural University of Athens.
A total of 499 recipients of the FEAD program across all Greece were enrolled in the
study (cases-food insecure individuals) alongside an age-matched control group (n=545).
Socio-demographic variables that were recorded and overweight and obesity were
defined as body mass index 24.9-29.9kg/m*and >29.9kg/m?, respectively. Dietary habits of
the past month were assessed through a validated semi-quantitative® FFQ. The FFQ also
includes information of all main food groups that are consumed. To calculate the
nutritional density of each food variable of the Food Frequency Questionnaire, we
created our own Food Composition Border. As energy cut off we used a minimum daily
intake <1.950 Kcal and protein malnutrition was defined as daily intake <0,75gr/kg body-
weight®. Total protein consumption was divided by source into Protein from plant
sources and protein from animal sources. An analysis of macronutrients as percent of
energy was conducted. Then, total fat distinguished into polysaturated, monosaturated
and saturated fat, as percent of energy. Classification into food groups of the food items
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evaluated in FFQ for comparison with the GFBDG was conducted. Normally distributed
continuous variables will be presented as mean values * standard deviation (mean + SD),
while categorical variables as absolute and relative frequencies separately for cases and
controls. P-P plots and histograms were used to assess normality. Independent sample t-
test and Mann-Whitney U-test were used to determine differences between variables.
Differences between groups were calculated with chi squared test. All reported p-values
are compared to a significance level of 5%.

Results: The two populations are age matched (47.53+13.1 vs. 47.82%13.6). The majority of
all the participants were married, and 76% of the food insecure were unemployed
compared to 16% of general population (p<0.001). Moreover, the food insecure had less
years of education (10.98+8.5 vs. 12.66+3.6, p<0.001) and were more likely to have 2 or
more children (p<0.001). Being food insecure was associated with higher prevalence of
overweight and obesity (overweight 44.0% vs. 37.5 and obese 25.4% vs. 18.0%) with barely
a quarter of the food insecure having a normal range BMI (28.1%). Food insecure
consumed less total energy, more carbohydrates, more protein, and less fat. Applying the
1950 kcal per day cut off, only 58% of food insecure receive adequate intake compared to
77% of the general population. The range of individuals consuming less than 1950 kcal/day
for each group is illustrated in a boxplot (Figure 12.B). FEAD recipients continued to
experience protein malnutrition (18.6%), whereas general population’s rate was 5.0%. As
calculated percent of energy the consumption of saturated fat was similar in both groups
and far exceeded the 10% recommended max of total energy per day. In most food
groups the grams per day consumption between food insecure and the general
population has statistically significant difference. The consumption of fruit juices, olive oil
and nuts, meat, fish and seafood, confectionary and ice cream and alcohol were higher in
the general population in comparison to the food insecure. Moreover, the food insecure
population consumes more legumes and potatoes per day. Statistically significant
difference was found when meals per day and breakfast frequency was compared
between the two groups (p<0.001). The food insecure population seems to skip breakfast
more often than the general population (58.8% vs. 38.8%) and almost never consume
more than six meals per day (including snacks).

Conclusions: About ten years after the outburst of the economic crisis in Greece,
disparities in food access continue to exist. The double burden of malnutrition is
becoming evident in vulnerable populations, despite being enrolled in a food assistance
program. Inadequate energy intake and protein malnutrition remains an issue for those
living under food insecurity. While the idea that food insecurity increases the risk of
obesity may be counterintuitive, more and more studies point that way. Food transition
was primary connected with underweight, but indications may lead to the changing face
of food insecurity that is connected with overweight and obesity. The findings of this
research address the importance of increasing access to affordable healthy foods for all
adults, suggesting the need for improvements in national policies in Greece and/or their
implementation.

Keywords: food insecurity, malnutrition, transition, food assistance, FEAD
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1. Introduction

1.1. Food security as a multi-dimensional phenomenon

The concept of food security first appeared years ago during a global human crisis.” In the
early 1970s, turbulence in the currency and energy markets, alongside a number of other
unfavorable circumstances, resulted in extreme instability of agricultural commodity prices.
This early version of the term food security focused on food availability and ensuring global
and local price stability for basic foods. At the 1°* World Food Conference food security was
defined as ‘the availability at all times of adequate world food supplies of basic foodstuffs to
sustain a steady expansion of food consumption and to offset fluctuations in production and
prices’.? Since then, a lot of alternative definitions have been reported, highlighting the
importance of food security and its multi-dimensional nature. Notably, there are more than
190 different studies on the concept and definition of food security.® Many academic
disciplines have engaged with it, including agriculture, and numerous national and
international governmental and nongovernmental agencies.

The definition that acquired the broadest acceptance is that “food security exists when
all people, at all times, have physical, social and economic access to sufficient, safe and
nutritious food that meets their dietary needs and food preferences for an active and healthy
life”." The application of this concept to the family level is household food security, with
individuals within households as the focus of concern. Food security analysts look at the
combination of the following three main elements: food availability, food access and food
utilization.™

“Food availability” refers to the availability of food in enough quantities and on a
consistent basis. It includes the stock and the production in a given area and the capacity to
bring in food from elsewhere, through trade or aid." “Food access” exists when people are
able to regularly acquire adequate quantities of food, through purchase, home production,
barter, gifts, borrowing or food aid. Finally, “food utilization” relates to the nutritional
impact that consumed food must have on people. It entails cooking, storage and hygiene
practices, individuals’ health, water, and sanitation, feeding and sharing practices within the
households. These are the three main domains of food security (Figure 1) Food insecurity,
instead, exists when people do not have adequate physical, social or economic access to
food as defined above.' Thus, when food availability, access, and utilization do not exist,
people are food insecure. Food insecurity typically affects those who are most
socioeconomically disadvantaged and can sometimes be classified into two categories;
transitory and chronic. When people move in and out of food insecurity as their
circumstances change, food insecurity is transitory. However, increasingly, people are also
experiencing chronic food insecurity.”
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Availability Access Utilization
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available accessible accessible consume || acceptable by HH individuals by individual ,nustir;t:zgal

barriers and promoters of food security: climate, policy, infrastructure, social programs, household resources,
household compaosition, social dynamics, knowledge, beliefs, sanitation, life stage, physical activity, disease status

Figure 1: The loci within the food security conceptual pathway by domain of food security
Source : Jones AD, Ngure FM, Pelto G, Young SL. What Are We Assessing When We Measure Food Security? A
Compendium and Review of Current Metrics. Advances in Nutrition. 2013;4(5):481-505.

The US Department of Agriculture (USDA) defines food insecurity as “a household-
level economic and social condition of limited or uncertain access to adequate food”, and it is
an important national health problem and an underrecognized social determinant of health.
Based on that, the environmental circumstances of people’s life determines whether people
are healthy or not. The determinants of health include the social and economic environment,
the physical environment, and the person’s individual characteristics and behaviors.” To a
large extent, factors such as where a person lives, the state of its environment, genetics, its
income, and education level, and the relationships with friends and family all have
considerable impacts on health and consequently to food security.

The United Nations Food and Agriculture Organization (FAO) has undertaken a
project named as Voices of the Hungry (VoH) to develop a survey-based experiential measure
of access to food™ known as the Food Insecurity Experience Scale (FIES). FIES estimates
moderate or severe food insecurity derived from responses to a standard set of questions
(Table 1) that focuses on the respondents (or their households) access. Based on
corresponding answers to conditions and behaviors, a classification in levels is determined.
The classification by FIES can potentially be more up to date than other measures because
the collection and the analysis of the data can be easy and quick.

Food insecure people may have to choose between meals and medicine, between
paying their rent and filing lunch boxes. They lack consistent access to enough nutritious
food for an active, healthy life and they cannot always stretch their household budget to
meet their basic needs. Therefore, a food insecure person can have serious long-term effects
on health.



Table 1: The Food Insecurity Experience Scale”

Standard label Question wording

During the last 12 MONTHS, was there a time when You were worried you would not
WORRIED

have enough food to eat because of a lack of money or other resources?
HEALTHY 5till thinking about the last 12 MONTHS, was there a time when you were unable to

eat healthy and nutritious food because of a lack of money or other resources?

Was there a time when you ate only a few kinds of foods because of a lack of money
FEWFOODS or other resources?

Was there a time when you had to skip a meal because there was not enough money
SKIPPED

or other resources to get food?

Still thinking about the last 12 MONTHS, was there a time when you ate less than you
ATELESS

thought you should because of a lack of money or other resources?

Was there a time when your household ran out of food because of a lack of money or
RANOUT

other resources?

Was there a time when you were hungry but did not eat because there was not
HUNGRY

enough money or other resources for food?

During the last 12 MONTHS, was there a time when you went without eating for a
WHOLEDAY

whole day because of a lack of money or other resources?

Healthy bodies and minds at every age require nutritious meals.” First, when people
do not have enough food, when they consistently need to choose inexpensive low-quality
calories or experience chronic stress about where they can get their next meal, their health
can suffer. People experiencing food insecurity are at a higher risk for diet-related diseases
such as type 2 diabetes, high blood pressure, heart disease, and obesity.> Moreover, when an
individual or family cannot afford enough nutritious food they sometimes adopt coping
strategies and trade-offs that work in a short-term, to avoid hunger. However, over time this
can increase the risk for diet-related disease and make it more challenging to manage.

This reality can lead to a circle of poor health, as shown in Figure 2. The circle begins
when an individual or family is not able to afford enough nutritious food. Importantly, the
combination of financial stress and inadequate nutrition can result in poor disease
management. Additionally, time and money that are needed to respond to this worsening
health crisis further drain the household budgets leaving insufficient amount of money for
essential nutrition and medical care. This causes the cycle to continue as food insecurity has
negative impacts on the lives of future generations. Children at risk of hunger are more likely
to be in poor health and struggle in school.” For some, it may have negative lifelong
implications that could prevent a growing child from reaching their full potential.
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Figure 2: A Conceptual Framework - Cycle of Food Insecurity & Chronic Disease
Source: Hunger and Health - Feeding America
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1.2.Links between food insecurity and malnutrition
Malnutrition refers to deficiencies, excesses or imbalances in a person’s intake of energy
and/or nutrients.>® The term malnutrition covers two broad groups of conditions:

o ‘Undernutrition’ encompassing stunting (low height for age), wasting (low weight
for height), underweight (low weight for age) and micronutrient deficiencies or
insufficiencies (a lack of important vitamins and minerals).

o Overweight, obesity and diet-related noncommunicable diseases (such as heart
disease, stroke, diabetes, and cancer).

Malnutrition and poor diets constitute one of the most important reasons of the global
burden of disease.” High rates of different forms of malnutrition coexist in many countries.
Undernutrition, overweight and obesity are possible outputs of food insecurity. Many
countries have a high prevalence of more than one form of malnutrition.”> The coexistence of
multiple forms of malnutrition can occur not only within countries and communities but also
within households> - and can even affect the same person over their lifetime. The
coexistence of undernutrition (stunting, wasting, vitamin and mineral deficiency) along with
overweight and obesity, or diet-related NCDs constitutes the double burden of malnutrition.
Furthermore, the coexistence of undernutrition, micronutrient deficiencies, and obesity
represent the triple burden of malnutrition that can lead to a range of major health, social
and economic challenges.”



A person can primarily be affected by undernutrition and micronutrient deficiencies and
then, in rapidly growing rates, develop overweight and obesity. This phenomenon of
undernourishment, micronutrient deficiencies, and obesity coexistence is called hidden
hunger. Additionally, the multiple burden of malnutrition is concentrated among the poor
and can more often be detected in low-, lower-middle and middle-income countries.
Specifically, poor access to food can lead to undernutrition as well as overweight, obesity
and the access to healthy food. This process/interaction increases the risk of low birth
weight, childhood stunting and anemia in women of reproductive age, and it is linked to
overweight in school-age girls and obesity among women, particularly in upper-middle- and
high-income countries. Figure 3 illustrates two main pathways with the results of food
insecurity: the first leads to undernutrition and the second to overweight and obesity.
However, there are secondary pathways showing that inadequate food access can lead to
multiple forms of malnutrition.

MULTIPLE FORMS
OF MALNUTRITION

uffcet nfoke o CHILD STUNTIG
l:l|:l:!, in, vitamins AND WASTING

FOOD INSECURITY MICRONUTRIENT

DEFICIENCIES
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Undernutrition pathway | Ohesogenic pathway

Figure 3: Multiple forms of malnutrition as a consequence of inadequate food access

Source: FAO, IFAD, UNICEF, WFP and WHO. 2018. The State of Food Security and Nutrition in the World 2018.
Building climate resilience for food security and nutrition. Rome, FAO.



The pathway from food insecurity to undernutrition is easily understood. Diets
characterized by insufficient intake of calories, proteins, vitamins, and minerals will
eventually have a negative effect on nutritional status. On the other hand, the second
pathway leads from food insecurity to overweight and obesity. Although it may appear as a
paradox, there is a clear link between these two conditions and it passes through diets
affected by the cost of food. In the context of globalized food markets where the relative
cost of foods that are high in fats and sugar is low compared to fresh products such as fruits,
vegetables, and legumes, the prioritization of cost for food-insecure families may result in
high in energy and low in diversity, micronutrients and fibre.?> Families in food insecurity
have many distressing factors in their daily lives, such as the economic weakness to buy
higher in cost nutritious foods, the stress of living with food insecurity and the phenomena of
social exclusion. It is therefore clear, that they may have a greater risk to develop overweight
and obesity. Overweight and obesity are associated with increased total mortality and
increased risk of disease or death from cardiovascular diseases, diabetes, and several types
of cancer.”* It does so by increasing high blood pressure, blood cholesterol, insulin resistance,
and inflammation.?

The existence of overweight and obesity have harmful effects in the individual and in
the state and community level. Given that the risk of NCDs (heart disease, hypertension,
stroke, diabetes, cancer) is increased, as mentioned above, recent studies suggest that the
existence of NCDs can worsen poverty. In particular, the implications of being overweight
and obese go beyond higher health care costs both for the individual and for the health care
system (direct costs) to include costs related to decreased work productivity, disability, and
higher mortality (indirect costs).?

Furthermore, the lack of awareness about healthy diets can also contribute to the
increasing prevalence of overweight and obesity across the various income groups. Over
recent years, nutritional patterns have changed. Globally, calories obtained from meat,
sugars and oils and fats have been increasing during recent decades®, and those from fibre-
rich foods such as whole grains, pulses, and roots have been declining. In parallel,
consumption of processed and convenience foods continues to rise rapidly.” This nutrition
transition affects dietary patterns and nutrient intake, which influence the risk of developing
NCDs.

1.3.The interrelationship between food security and sustainability
The 2030 Agenda for Sustainable Development, including the 17 Sustainable
Development Goals (SDGs), include new global objectives that succeeded the Millennium
Development Goals on 1 January 2016.2% The SDGs will shape national development plans at
least the next 15 years. With a deeper look at the objectives, we see that natural resources,

food, and agriculture are at the heart of the 2030 Agenda.
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Figure 11: The interrelationships between food security and sustainability’

The 17 Sustainable Development Goals for sustainable development have a strong
focus on hunger eradication (Zero Hunger, SDGs No2). The need to deal with these problems,
and in particular the phenomenon of food insecurity, has the implementation of food aid
programs as action plan. Several attributes are being shared between the two concepts of
food security and sustainability. They have been designed to frame and constitute common
objectives for the international community and, as such, they have been developed by
international negotiations, although in different areas.” Over the past years, there has been
increasing agreement that sustainability is very relevant to food security,”* but its position in
the food security framework has yet to be formulated. So, food security plays a crucial role in
sustainability, as shown in Figure 11. Food insecurity is person-centered, while sustainability is
global. The environment, and natural sources and climate, are related to availability in food
security, for the long-term sustainability of food production. Social factors are linked both to
utilization and to accessibility, which of course is also influenced by economic factors.

1.4.Food aid projects and programs
The objective of food assistance policies and programs is to reduce hunger,
undernutrition and/or food insecurity.3° Access to safe, nutritious and sufficient food must be
framed as a human right, with priority given to the most vulnerable. Policies that promote
nutrition-sensitive agriculture and food systems are needed, with special attention to the
food security and nutrition of children under five, school-age children, adolescent girls, and
women in order to halt the intergenerational cycle of malnutrition.>> There are policies in a
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variety of directions, both in the general population and in sensitive population groups
(pregnant, lactating, 5-59 months old, school-age children).

Food assistance programs and policies (FAPs) have been rapidly evolving over the years.
FAPs include any publicly financed aid in forms of direct food, cash, or voucher transfers, or
food subsidies. There is always a broader objective than the quality and quantity of food
consumed, and that is to improve recipients’ health and nutritional status. The food
assistance programs are a nodal part of the poverty reduction strategy. Food assistance
policies and programs can fill in the gaps left by the private food system and informal social
safety nets so as to ensure the food security of vulnerable individuals, households and
communities.3°

The evaluation process of a program is crucial for its effectiveness, coherence, efficiency,
and relevance. The input of a program leads through its procedure to outputs and impacts.
Monitoring is, of course, an integral part of the/an evaluation. Two types of evaluation exist
in the process evaluation and the impact assessment. The process evaluation examines
whether the program was carried out as planned and shapes a list of indicators that need to
be measured. The impact assessment controls whether the program has brought about a
change, in other words, is a measurement of the outcomes to examine if the program was
successful. The impact is defined as the results at the recipient level that can be directly
attributed to the program activities, rather than external factors. For example, for a food aid
program, the evaluation examines the extent to which the program causes changes in food
security conditions, as the improvement in nutritional status.3' The impact of food aid
programs can be classified into two broad categories: qualitative (descriptive) and
quantitative (statistical) approaches. Both qualitative and quantitative methods are
necessary for the evaluation of the impact of food aid programs.3*

As it is known today, Public law 480 shaped food aid. Food aid can take many forms, such
as program, project or emergency. A food aid program has effects on a country’s overall
economic development and its evaluation requires analysis of changes in the economy over
time. There is no attempt to reach specific groups of beneficiaries directly. On the contrary,
the food aid project targets vulnerable groups and poor regions of a country. A food aid
emergency projects or program occurs after or during a crisis and mostly refers to situations
that exist in developing countries. Hence, depending on the type of need, the food aid
programs or projects are also shaped accordingly. For short-term crisis, emergency food aid
projects are carried out. Food assistance programs pair to a long-term crisis.

There is an established link between poor human nutrition and poverty.?®> The most
vulnerable social groups (women, children under 5) are the first to be affected by situations
of poverty. Food aid increases the total domestic supply of food and thus leads to reduced
food prices which could then have a positive impact by reducing poverty and malnutrition in
low-income households.
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1.5.Trends in food security and progress towards nutrition improving -

Prevalence of undernourishment worldwide

Global hunger has been rising for 3 sequential years.” The absolute number of
undernourished people, that are facing chronic food deprivations, has increased by 17 million
between 2016 and 2017. An estimated 821 million people — approximately one out of every
nine people in the world - are undernourished.?* Simultaneously, in 2016 more than 1.9 billion
adults, 18 years and older, were overweight and of these over 650 million were obese.?*
These are levels from almost a decade ago, as shown in Figure 4. The prevalence of
undernourishment (PoU) is an indicator that FAO uses since 1974 to measure hunger and
food insecurity, and while it measures inadequate consumption, it lags behind in other areas.
More specifically, the food accessibility, the nutritional value or quality of people’s diets, are
not taken into account in this indicator.?>
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Figure 4: The number of undernourished people in the world has been on rise since 2014,
reaching an estimated 821 million in 2017

Source: FAO, IFAD, UNICEF, WFP and WHO. 2018. The State of Food Security and Nutrition in the World 2018 .
Building climate resilience for food security and nutrition. Rome, FAO.
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As shown in Figure 5, the world's food insecurity rates have risen by 1.3 points
between 2016 and 2017. Undernourishment and severe food insecurity appear to be rising in
almost all parts of Africa. In Asia, there appears to be a more stable situation, yet without a
downward trend in rates. In Latin America, there is an increase, but less than that of Africa.
Finally, in North America and Europe, after a decline in 2016 (1.2%), an upward trend (1.4%) is
observed. Recognizing the importance of food and nutrition security (FNS) for improving
public health, labor productivity, and economic growth, the world has committed to ending
all forms of hunger by ensuring access to sufficient and nutritious food for all people (Goal 2
of the Sustainable Development Goals).3
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Figure 5: Percentages of Food Insecurity in every region
Source: FAO

1.5.1. Food insecurity in Africa

Africa is a continent with high food insecurity rates, mainly due to numerous armed
conflicts that have been taken place on several areas. It should be noted that for many
countries in Africa, war conflicts remain the main cause of severe food crises and insecurity.
Conflicts result in mortalities, injuries, disabilities, and mental health issues. The human
suffering is immeasurable. Particularly, food insecurity increases both in these regions and in
neighboring countries due to the mass movement of refugees. Additionally, climatic
conditions - mainly drought- seem to significantly fuel the food crisis, resulting in millions of
people being placed under acute malnutrition. They also cause considerable economic
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damage, both in the short and long term. Conflicts undermine or destroy livelihoods and
prevent the accumulation of human capital. They negatively affect the mother and child
nutrition, with long-lasting negative effects on human capital and labor productivity. They
can also disrupt local markets by destroying infrastructure and raising transaction costs.?”
The public investment in agricultural research, training, and infrastructure has been
insufficient. The result is the reduction of food production.

Nearly all countries in sub-Saharan Africa experience a multiple burden of malnutrition as
a result of inadequate, unbalanced or excessive consumption of the macronutrients that
provide dietary energy (carbohydrates, protein, and fats) and the micronutrients (vitamins
and minerals) that are essential for physical and cognitive growth and development.3® The
prevalence of severe food insecurity in middle Africa and eastern Africa corresponds to an
estimated 26 million and 62 million individuals respectively, aged 15 years or more.3® The
reason why hunger and nutrition status in these two regions of Africa is not improved is
because of the political instability, the civil unrest and the climatic hardships. The lowest
prevalence in sub-Saharan Africa is estimated for southern Africa (20 percent), and western
Africa (23 percent), counter to the estimates for middle Africa (31 percent) and eastern Africa
(28 percent) are relatively higher than the regional average (Figure 6).3°

In Southern Africa the rates of stunting continue to decline, despite the rising in the
prevalence of undernourishment. Simultaneously, overweight and obesity rates grow,
indicating that the double burden of malnutrition is existent in these populations. Progress
towards the World Health Assembly global nutrition targets has been poor and a majority of
countries need to step up their efforts, especially with concern to reduce anemia rates/cases
in women of reproductive age as well as stunting and wasting in children.3®
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Figure 6: Prevalence of severe food insecurity across subregions in SSA
Source: FAO, Voices of the Hungry Project, 2016.
15



Despite some progress in malnutrition reduction, evidence shows that the region
suffers from the triple burden of malnutrition, undernutrition, and overweight/obesity
coupled with rising levels of non-communicable diseases and micronutrient (vitamins and
minerals) deficiencies. The aim is to develop sustainable nutrition solutions and outcomes.
These results can be achieved via multi-sectoral and multidisciplinary approaches that
harmonize agriculture, nutrition, social protection, and related measures. Hence, the future
policy frameworks should be based on these pylons. The support offered is aimed at, among
other things, the elimination of hunger (Zero Hunger, No2 Sustainable Goal) and acute
malnutrition in the entire population. The UN aims to eliminate hunger and malnutrition by
2030 constituting one of the top goals of the Sustainable Development Program.

Populations are predisposed to consume mainly what they produce locally. For
example, compared to Ghanaians and Senegalese, Ethiopians are more predisposed to eat
enjera than fish, dictated by food preference and geography.*® Subsequently, the
unexpected drop in harvest can highly affect rural households that mainly depend on locally
produced food that sets a limit in dietary diversity.

Regarding the types of aid for food distribution or distribution products, distributions
were mainly from cash-based transfers that corresponded to either food or vouchers. Pilot
tests have illustrated that vouchers have improved nutritional diversity, local markets and
well-being of recipients. As far as school meals are concerned, the objectives of school meal
programs were mainly to reduce acute malnutrition and food insecurity in school-age
children, but it also had secondary goals. Often, it was an indirect measure to increase quality
education (Sustainable goal No4) as well as to encourage girls to attend Gender Equality
(Sustainable Goal Nos). A special case of food aid to Africa is aviation aid. They provide it
when access to affected areas is impossible, or when areas are in a state of war. Air cargo
programs carry light cargo transport, such as medical supplies and high energy foods, with
safe, effective and sufficient access to the beneficiaries. Different types of help, therefore,
also are applied to different types of beneficiaries.

The main interested member in the African region is the WFP, together with the
Government of the respective country. There are various types of food programs: Emergency
Operation Programs (EMOPs), Prolonged Relief and Recovery (PRRO) and Development
programs (DEV). In any case, WFP supports almost all of Africa's regions with food programs
tailored to the needs of each country or region. There are several Stakeholders who support
this process. What seems to be new is the existence of a tendency for different programs to
go through WFP and the various organizations into State implementations. The WFP is trying
to transfer the technical and practical knowledge of support programs, but especially of
development programs to local communities, wherever possible.
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1.5.2. Food insecurity in Asia

The Southeast Asian region includes some of the richest countries of Asia and some of
the poorest of the world. Achieving food security is of utter importance in any nation.*
However, food insecurity still exists in many developing countries, with Asia representing
almost 65% of the worlds undernourished. This calls for urgent action. At national level, the
status of food security or insecurity varies dramatically. For example, the proportion of
undernourished in the Democratic People’s Republic of Korea amounted to a high 41.6% over
2014-2016, but it was less than 5% in the Republic of Korea. This proportion is 16.4% for
Bangladesh and 22% for Pakistan in the same time period, above the Asian average of 12.1%.%
In the People’s Republic of China’s (PRC) the proportion is low, but the total number of
undernourished remains sizeable at 133.8 million.# Some other Asian countries, such as
Japan and Singapore, have manage to improve their food security, with the proportion of
undernourished being less than 5%. 43

The Regional Overview of food security and nutrition report of WHO for 2017, also noted
a slowdown in progress against hunger in recent years. In addition, it noted the need to pay
more attention to the growth of the agriculture sector, the support for diverse food systems,
and the public investment in quality health care, nutrition education and sanitation.
Importantly, Two-thirds of the world's one billion hungry, reside in Asia and the Pacific.#
Consequently, rising food prices are bringing the specter of food shortages and
undernutrition to millions more of the region's poor.#

A closer look at the subregions of Asia reveals that Western and South-eastern Asia are
among those which contribute to this slowdown in a decreasing trend, reflecting that
countries in South-eastern Asia have been affected by adverse climate conditions with
impacts on food availability and prices, while countries in Western Asia have been affected
by prolonged armed conflicts.

High rates of overweight and obesity are also observed in countries and regions in Asia.
More specifically, two out of every five adults (or 1 billion people overall) are considered
overweight or obese. Particularly, 46.3% of Malaysia’s population is considered overweight or
obese, Afghanistan (45.89%) and Maldives (40.3%) have high rates also with other countries
not far behind, such as Bhutan at 35.3% and Pakistan at 33.1%. Prevalence of overweight and
obesity in the Pacific is almost double compared to other Asian countries with the highest
rates in Samoa and Tonga (84.0 % and 86.1%, respectively), followed closely by Kiribati (79.1%),
the Marshall Islands (76.9%), and the Federated States of Micronesia (74.9%).4°
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1.5.3. Food insecurity in America

Hunger remains a silent plague on the lives of many individuals in the United States.
Sometimes the issue of hunger is considered in relation to the economically disadvantaged
nations, the developing and undeveloped countries, something that occurs outside of our
own borders. Although this theoretical link, reality disproves that as in a recent report by the
United States Department of Agriculture (USDA)¥, statistics on 2016 household food
insecurity in the United States revealed that a significant percentage of the population
suffers from varying levels of food insecurity. In 2017, 88.2 percent of U.S. households were
food secure, the remaining 11.8 percent (15.0 million households) were food insecure, as
shown in Figure 9. Food-insecure households (with low and very low food security) had
difficulty at some time during the year providing enough food for all their members due to a
lack of resources. Moreover, in 2017, 4.5 percent of U.S. households (5.8 million households)
had very low food security, down significantly from 4.9 percent in 2016.%® In this more severe
range of food insecurity, the food intake of some household members was reduced*® and
normal eating patterns were disrupted at times during the year due to limited resources.

Within the US population, there is a great deal of heterogeneity in the probability of food
insecurity.>® The intersection of race and other vulnerability factors is highly prevalent in the
United States. Some households have higher rates of food insecurity than the national
average. For example, households with incomes near or below the Federal poverty line, all
households with children, households with children headed by single women or single men,
women and men living alone, black- and Hispanic-headed households, and households in
principal cities and nonmetropolitan. In addition, the prevalence of food insecurity varied
considerably from State to State, ranging from 7.4% in Hawaii to 17.9%t in New Mexico in 2015-
17. White households have a comparatively low prevalence of food insecurity, with only 9.3%
experiencing difficulties obtaining sufficient nutritious food during the year.>
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Figure 7: Prevalence of food insecurity and very low food security in the US. Both food
security and very low food security indicate a slight drop in 2017 compared to 2016
prevalence rates.
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Source: USDA, Economic Research Service using data from U.S. Department of Commerce, U.S. Census Bureau,

Current Population Survey Food Supplement.

The United States government provides a number of services targeting food insecure
individuals.>> The most popular and largely funded among those services include the
Supplemental Nutrition Assistance Program (SNAP), the Supplemental Program for Women,
Infants and Children (WIC)#¥, and a handful of child-targeted meal programs such as the
National School Lunch Program (NSLP), the School Breakfast Program (SBP), and the
Summer Food Service Program (SFSP).> Altogether these programs, along with several
smaller initiatives, make up the bulk of federal food aid.

The primary tool used across the lifespan to reduce food insecurity is the
Supplemental Nutrition Assistance Program (SNAP, formerly known as the Food Stamp
Program).>* The purpose of SNAP is to help food insecure population to stretch their food
budgets and buy healthy food. SNAP is a nutrition program and its benefits are given on a
plastic card (electronic benefits transfer), every month. In 2016, SNAP assisted approximately
44 million recipients.

Reviewing the outcomes of the US program, Supplemental Nutrition Assistance
Program (SNAP), on health it shows that SNAP recipients consistently spend more on food
than do non-participants with equivalent post-transfer incomes. However, whether SNAP
participation impacts on nutrient intake remains inconclusive, whereas participation in SNAP
is positively associated with obesity for women, although not for men and evidence is mixed
for children.3° According to the most recent Behavioral Risk Factor Surveillance System data,
adult obesity rates now exceed 35% in seven states, 30% in 29 states and 25% in 48 states,
West Virginia has the highest adult obesity rate at 38.1% and Colorado has the lowest at
22.6%%.

1.5.4. Food insecurity in Europe

The Great Recessions across Europe have been accompanied by growing concern about
food insecurity.3 What is driving food insecurity is a crucial question. Situations like
unemployment, debt, and housing arrears lead to food insecurity. The results of this recent
recession affect the households in several levels, one of which is the food domain. However,
all EU-28 countries do not face the same problems with the same intensity, as we will see
below. Across Europe, the number of people being reported to be unable to afford a meal
with a protein source every other day, the only surveillance measure of food insecurity in
Europe, was declined over 2005 to 2009, falling from 12% of the EU-27 population to 8.7%.3 But
in 2010, this trend reversed, with food insecurity rising to 10.9% in 2012 and remaining
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elevated in 2013. After 2010, , an estimated total of approximately 13.5 million additional
people were food insecure over 2011 to 2013 over and above the historical trend. In 2016,
118.0 million people (23.5 % of the population) in the EU lived in households at risk of poverty
or social exclusion.5®

The EU region suffers the greatest NCD burden. One of the major risk factors is the
unhealthy diet according to WHO. The prevalence of overweight and obesity has been
steadily increasing in the WHO European Region, as it turns out to form the 2018 European
Health Report. In 2010, 55.9% of the population was overweight compared to 2016 where the
rate rises to 58.7%.5% An increase that also occurred in obesity rates, where from 20.8% in 2010
it reaches 23.3% in 2016. The aforementioned data is clearly depicted in Figures 8 and 9.
Overall, national-level data for 2016 showed that in most countries in the European Region,
overweight was more prevalent among men, while obesity was more prevalent among
women.5® Alcohol consumption, tobacco use, and overweight and obesity remain major
public health problems in the European Region, with rates of alcohol consumption and
tobacco use being the highest globally.>® In total, food insecurity in EU can affect people’s
health, well-being, and productivity.
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Figure 8: Age-standardized prevalence of overweight (defined as BMI>25Kg/m?) in people
aged 18 years and over, WHO estimates (%)
Source: Health for All (database of the WHO European Health Information)
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Figure 9: Age-standardized prevalence of obesity (defined as BMI230Kg/m?) in people aged
18 years and over, WHO estimates (%)
Source: Health for All (database of the WHO European Health Information)

While there is significant progress in fighting hunger across the EU, there are some
subregions that still face a relatively large PoU(%). As evidenced by EU Health Report (2018),
Albania reaches 4.9%, Bosnia and Herzegovina 2.5%, the Former Yugoslav Republic of
Macedonia 3.9% and Serbia 5.6%, the years 2014-2016.

Poverty reduction is one of the headline goals of the Europe 2020 strategy.>® The
Fund for European Aid to the Most Deprived (FEAD) has been set up to contribute to achieve
this target. Its specific objective is to alleviate the worst forms of poverty in the EU and to
promote the social inclusion of the most deprived persons.# It provides material support and
social inclusion measures to each time targeted population group. The Fund supports two
types of operational program that complement national poverty eradication and social
inclusion policies which remain the prerogative of Member States:

o OP I: 'food and/or basic material assistance operational program' means an
operational program supporting the distribution of food and/or basic material
assistance to the most deprived persons, combined where applicable with
accompanying measures, aimed at alleviating the social exclusion of most deprived
individuals;

o OP Il: 'social inclusion of the most deprived persons’ operational program' means an
operational program supporting the activities outside active labor market measures,
consisting in non-financial, non-material assistance, aimed at the social inclusion of
the most deprived people/individuals.
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Overall, the available budget for FEAD interventions over the 2014-2020 periods equals
4.49 billion Euros (including €674 million national co-financing and excluding €154 million
technical assistance). Of these, 97.56% is allocated to the OP | and the remaining 2.44% to OP
Il. There are examples of projects from countries in the European Union that use either OP I,
either OP II.

Except for food distribution, counseling services with trained social workers are delivered
in some countries. For example, the LEAP project in Malta that provides personalized
support to families. After meeting arrangement, a SWOT analysis of the family is constructed
to find the channels of effectively help the family out of poverty and the suitable area of
support (employment, healthcare, and housing) is targeted. Another area of focus is the
skills development of vulnerable groups. Deterrent factors of social inclusion include lack of
skills, necessary documentation and lack of language proficiency. In Poland, Culinary project
found that recipients lacked nutritional awareness and the independent skills to prepare
food. These could lead to unhealthy eating, unbalanced meals, and food waste. Hence, they
help culinary workshops throughout the country.

Four countries opting to implement FEAD under OP II: Netherlands, Sweden, Denmark,
and Germany. The Netherlands supports socially excluded individuals and focuses on the
social inclusion of older people with a disposable income. The project is called Elderly in
Community and offers activities in libraries across the country. It aims to help the elderly to
overcome the feeling of loneliness and isolation. Sweden’s project is called Dignity Omnia-
Better life for all and has a specific target group. It aims to help newly-arrived and mobile EU
citizens acquire useful skills. Another Swedish program uses mobile teams to reach out to
homeless people (particularly Roma) and offer psychological and legal counseling. Denmark
also targets homeless people. The UDENFOR project offers homeless people a locker room
for their belongings and advice on finding employment, food access and access to
healthcare. Moreover, it offers temporary employment to locker room facilities and
counseling sessions. Finally, Germany targets mobile EU citizens, their children, and homeless
people. For instance, StreetBer project reaches the group of homeless people and offers
counseling. To sum up briefly, FEAD can serve as initial point of support and aims to target
initial basic needs of the most vulnerable populations across EU.

1.5.5. The case of Greece
The financial crisis in Greece, which began in 2009, had adverse effects on the
socioeconomic status of the population and triggered humanitarian action to help those
most in need. According to Eurostat, in 2012 about 3.8 million people in Greece (34.6% of the
total population) were at risk of poverty or social exclusion, while unemployment reached
26% at the end of 2012. During the same year, approximately 686.000 children (35.4%) were at

risk of poverty or social exclusion.®°
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The FEAD operational program in Greece aims to provide food and basic material
assistance to the most deprived households. The seriousness of food deprivation led to a
significant allocation of the operational program towards food assistance for the most
disadvantaged. Food aid and basic material assistance are given to all extremely poor people
(around 400,000) including those who are homeless. It also tries to improve their chances for
social reintegration.® The scope of the FEAD is specialized in Greece through the OP I.
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Figure 10: Share of FEAD funding for food support (FS) by OP | MS and target group
Source: FEAD Interim Report 2018

Figure 10 illustrates the share of FEAD funding for support aimed at alleviating food
deprivation. Greece’s rates seem lower than other countries (~18%), because Greece also
devoted funds to material support. The system for distributing food was developed based on
the geography of the country (many islands, many remote and mountainous areas where
people are scattered). The recipients were identified regarding the number of people who
participated in the previous national program of the humanitarian crisis and the intention to
continue helping them. The selection of the recipients was decided by income and assets
criteria set by the Ministry of Labor, Social Security, and Social Solidarity. Every potential
recipient could submit an online application and after a cross check with the economic data,
a finalized number of beneficiaries was formed.

Products were distributed either as centralized or decentralized supplies. For
centralized supplies, the public procurement procedure is carried out nationally by the FEAD
Managing Authority, which also organizes the distribution by the supplier to responsible
municipalities and regions (then distributing to local partner organizations). In the case of
decentralized supplies, municipalities and/or regional authorities are directly responsible for
the procurement of the products and their distribution to the local organizations that are in
direct contact with those in need.
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The Greek Managing Authority of FEAD opted to distribute not only dry food but also
fresh food. Although dry foods have their advantages as they are easier to store, transport
and distribute, fresh food was included in the food parcels. The reasons for that decision
were their high nutrition value and the development of healthy nutritional habits among
recipients, in line with EU priority to provide assistance in households experiencing extreme
poverty.

1.6. Research aim and objectives

Overall, in this research we study the nutritional behavior of the food insecure
population (FEAD recipients) in comparison to the general population. We aim to assess the
nutritional intake and dietary habits of the FEAD-targeted population. Specifically, we
examine their demographic data, rates of overweight and obesity and their specific
characteristic in macronutrient intake. Food groups consumption for both the food insecure
and the general population was calculated and compared to GFBDG and WHO East
Mediterranean recommendations. We also analyzed their dietary habits as well as the meal
and breakfast frequency consumption. This research gives a picture of the population
receiving food aid from the only nationally coordinated food assistance program in Greece,
while conducting an indirect evaluation of FEAD effectiveness. As a preliminary indicator, an
estimation of the nutritional status of the general population in Greece is performed.
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2. Methodology

2.1. Research Design and study sample

A case control study was carried out during December 2017 — December 2018, after
obtaining the approval of the Ethics Committee. A total of 499 recipients of the FEAD
program across Greece were enrolled in the study (cases-food insecure individuals) alongside
an age-matched control (n=545). Cases questionnaires were collected at procurement points.
No exclusion criteria applied and their participation in other food aid programs was not
recorded. The collection was conducted in both urban and rural areas. Control consists of
individuals invited to take part in parks, squares, outside schools and recreational spaces, in
both urban and rural areas. The areas of collection were mapped against socio-demographic
characteristics. The age-matching criteria in a population level were selected as it would have
an impact on other confounding factors such as marital status, size of family and
occupational status. We also made sure that controls were not recipients of the FEAD
program. All participants were informed in detail about the aims and procedures of the study
and provided their written informed consent.

2.2.Socio-demographic statistics and anthropometry
Socio-demographic variables that were recorded were: gender, age, educational level
measured by years of school, number of children, number of people that live in the
household, occupational status (in the following categories: employed, unemployed, retired,
housewife) and marital status categorized as single, married, divorced or widowed.

The Ethics Committee of the Agricultural University of Athens approved the design,
the procedures and the aim of the study. A consent form was given to the participants with a
view to informing them about the content of the survey, the anonymity of the
questionnaires and the safeguarding of personal data based on the GDPR standards.

2.3.Dietary assessment

Dietary habits of the past month were assessed through a validated semi-
quantitative> FFQ (Appendix D). Current recommendations suggest the combined use of
repeated 24-h recall diaries and food frequency questionnaire (FFQ) to assess individuals’
dietary habits. However, in the majority of studies and in this research, the FFQ is the only
tool that has been used because it is convenient, cost-effective and gives information on the
long-term intake. Related to that, our method approach can address the objectives of our
research. Body weight (in kilograms) and height (in meters) were recorded as self-reported
values. Body mass index was then calculated as weight (in kilograms) divided by standing
height (in meters squared). Overweight and obesity were defined as body mass index 24.9-
29.9kg/m* and >29.9kg/m?, respectively. The FFQ also includes information of all main food
groups that are consumed (i.e., 38 questions regarding consumption of dairy products,
cereals, fruits, vegetables, meat, fish, legumes, added fats, alcoholic beverages, stimulants,

sweets), as well as dietary behaviors (i.e., eating in restaurants, or canteens, consumption of
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breakfast, number of meals consumed on a daily basis and daily water consumption). A 6-
grade scale, providing the options for the frequency consumption, was used ranging from
“never/rarely”, “1-3 times/month”’, “1-2 times/week”, “3-6 times/week”, “1 times/day” to “2
times/day”. Daily consumption in kcal, gr or mg was calculated from the FFQ by multiplying
the standard serving size of each one defined in the questionnaire by the value
corresponding to each consumption frequency: never=o0; 1-3 times/month=0.07; 1-2
times/week=0.21; 3-6 times/week=0.64; 1 times/day=1; 2 times/day=2. The frequency of
consumption of various food items was quantified daily.

To calculate the nutritional density of each food variable of the FFQ, we created our own
Food Composition Border (Appendix E). Our Food Composition Table was based at the
USDA’s Composition Borders3 and the Nutritional Synthesis Tables®" of Hellenic Health
Foundation. From USDA’s Border, we used the SR (standard reference) database. For Greek
traditional dishes that do not correspond to the USDA boarders, we used the tables of the
Hellenic Health Foundation.

As energy cut off we used a minimum daily intake <1.950 Kcal, recommended by FAO
Statistics Division (Minimum dietary energy requirement - Greece). Energy deficit was
calculated as the distance between the current energy intake of each individual and the FAO
cut off. Protein malnutrition was defined as daily intake <0,75gr/kg body-weight®. Total
protein consumption was divided by source into Protein from plant sources and Protein from
animal sources. Protein from plant sources includes vegetables main, vegetables salad, fruits,
nuts, legumes and potatoes variables. Protein from animal sources includes milk yogurt, milk
yogurt light, cheese, egg, bread, cereal, rice, pasta, bakery, pies, beef, pork, poultry, lamp,
cold cuts, fishes, and seafood and oil fat variables. The source of protein consumption for
food insecure and general population was controlled. Daily consumption of macronutrients
was compared between groups in total and by gender. An analysis of macronutrients as
percent of energy was conducted. Then, total fat distinguished into polysaturated,
monosaturated and saturated fat, as percent of energy. The fiber consumption was
compared between the two groups using as a reference value the Adequate Intake
recommended by EFSA®? (25gr per day). The consumption of calcium, again using EFSA’s
Population Reference Intakes (950mg per day) was calculated. The reference value used for
sodium was the recommendations of GFBDG® (2.300mg per day), which refers to both
sodium exists in food and sodium from table added salt or while cooking.
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Table 2: Recommendations and Serving Size of Greek Food-Based Dietary Guidelines and WHO East
Mediterranean Region

Greek Food-Based Dietary

WHO

Guidelines East Mediterranean Region
Food group | Recommendations Serving Size Recommendations Serving Size
Vegetables 4 servings per day 150-200r 5 servings per day % cup of cut-up raw
or cooked
vegetables, 1 cup raw
leafy vegetable
Potatoes Up to 3 servings per 120-1508r Included in vegetables | 3 cups per week (for
week group starchy vegetables in
total)
Legumes 3 servings per week 150-2008r Included in Vegetable 3 cups per week
group
Fruits 3 servings per day 120-2008r 4 servings per day % cup of fresh fruit, 1
medium fruit, % cup
of fresh fruit juice
Cereal 5-8 servings perday | Cereal,Bread 180g per day 30g (1 slice of bread, 1
30gr cup of dry cereal, %
Pasta/rice 70- cup cooked rice,
gogr pasta)
Dairy 2 servings per day Milk 250ml 3 cups per day 1 cup of low-fat milk
Yogurt 200gr or yogurt, 45g low-fat
cheese
Salt Less than a sweet 58r Consume less than 1tea spoon or 5g salt
spoon per day (2.300mg 2300mg of sodium per per day
sodium) day
Processed 20-30 grams per 20-308r Avoid consumption
meat week
Red meat Up to 1 serving per 120-1508r 308
week
White meat | 1-2 serving per week 120-1508r Meat and equivalents 308
Eggs Up to 4 servings per 1 medium 160g per day 1egg
week egg
Fish and 2-3 servings per 1508r 308
seafood week
Ols, olives | 4-5servings per day 15ml, 1 Oils: 6 tablespoons per 1tablespoon
& handful day.
nuts Nuts are included in
Meat and equivalents 158 nuts
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Classification into food groups of the food items evaluated in FFQ for comparison with
the Greek Food-Based Dietary Guidelines (GFBDG) was conducted. Sixteen food groups were
formed, each one included one or more variables from the FFQ: Vegetables (vegetables
main, vegetables salad), Fruits without juices (fruits), Cereal (bread, cereals, pasta and rice,
bakery, pies), Dairy (milk yogurt, milk yogurt light, cheese), Nuts and oils (nuts, olive oil, oil
fat), Legumes (legumes), Red meat without cold cuts (beef, pork, lamp), Cold cuts (cold
cuts), White meat(poultry), eggs(eggs), Fish (fish, seafood), Potatoes (potatoes),
Confectionary and ice cream (chocolate, sweets, ice cream), Refreshments (refreshments),
Fruit juices (fruit juice), and Alcohol (alcohol). Intakes of the food groups were assessed
against the GFBCB and its serving’s recommendations for consumption of each food group.
An additional comparison was conducted with the WHO East Mediterranean Region’s
recommendations of servings for a healthy diet. (Table 2)

2.4. FEAD satisfaction survey
An extra questionnaire was utilized in FEAD recipients (Appendix C). The questions asked
include the level of satisfaction, their estimation of the financial contribution of the program,
the degree to which the program helps them to meet other needs, the improvement of
sense of security and the reduction of anxiety. Their satisfaction is measured on a 3-grade
scale ranging from “not at all”, “a little bit” and “very much”.

2.5. Statistical Analysis

Normally distributed continuous variables will be presented as mean values * standard
deviation (mean * SD), while categorical variables as absolute and relative frequencies
separately for cases and controls. P-P plots and histograms were used to assess normality.
Independent sample t-test and Mann-Whitney U-test were used to determine differences
between variables. Differences between groups were calculated with chi squared test. All
reported p-values are compared to a significance level of 5%. The IBM SPSS Statistics 23.0
statistical software package was used for analyses.
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3. Results

The basic anthropometric, socio-demographic and lifestyle characteristics of the food
insecure and the general population are presented to give a picture of the selected sample
(Table 3). The two populations are age matched (47.53+13.1vs. 47.82+13.6). The majority of all
the participants were married, and 76% of the foods insecure were unemployed compared to
16% of the general population (p<0.001). Moreover, the food insecure had less years of
education (10.98+8.5 vs. 12.66+3.6, p<0.001) and were more likely to have 2 or more children
(p<0.001). Being food insecure was associated with higher prevalence of overweight and
obesity (overweight 44.0% vs. 37.5 and obese 25.4% vs. 18.0%) with close to a quarter of the
food insecure having a normal range BMI (28.1%). When the rates of obesity were compared
between genders, the rates of obesity were higher in females of general population (48.1%
vs. 27.8%) and lower in females of food insecure population (39.0% vs. 51.15%).
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Table 3: Demographic and anthropometric data® of participants, that includes Food
insecure (FEAD recipients) and General population

Food General
insecure population pP°
N=499 N=545
Female, n (%) 301(60.7) 264 (48.7)
Years of age (mean+SD) 47.53%13.1 47.82%13.6 0.727
Years of education (mean+SD) 10.98+8.5 12.66+3.6 <0.001
Number of children, n (%) <0.001
0 68 (15.3) 161(30.9)
1| 107(24.0) 83 (15.9)
2| 150(33.7) 209 (40.1)
3] 76(7.1) 54 (10.4)
Size of household (# of people) 2.04£0.7 284513 0.513
(mean+SD) e o '
Occupational status, n (%) <0.001
Employed 62 (12.6) 321(59.3)
Unemployed | 375 (76.4) 84 (15.5)
Retired 25 (5.1) 94 (17.4)
Housewife 28 (5.7) 42 (7.8)
Marital status, n (%) <0.001
Single | 123 (24.8) 137 (25.6)
Married | 245 (49.5) 328 (61.2)
Divorced 105 (21.2) 42 (7.8)
Widowed 22 (4.4) 29 (5.4)
Weight (kg) (mean+SD) 76.96+16.5 75.87%17.1 0.306
Height (m) (mean+SD) 1.68+0.1 1.80£1.3 0.53
Body mass index (kg/m?) (mean+SD) 27.25%5.3 25.93%5.1 <0.001
BMI categories (%) <0.001
Underweight (<18 kg/m? 1.7% 2.4%
Normal (18 -24,9 kg/m?) 28.8% 42.1%
Overweight (24,9 - 29,9 kg/m?) 44.0% 37.5%
Obese (>29,9 kg/m?) 25.4% 18.0%

3 Results are presented as mean%SD, as indicated for normal variables.

bp Values derived through the Independent sample t-test for the normally distributed variable and through

the Man-Whitney U-test for the skewed ones.
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Statistically significant difference (p<0.001) was recorded in total energy and
macronutrient intake between food insecure and general population. Food insecure
consumed less total energy, more carbohydrates, more protein, and less fat (Table 4).
Applying the 1950 kcal per day cut off, only 58% of the food insecure receive adequate intake
compared to 77% of general population. Figure 12.B. illustrates the range of individuals
consuming less than 1950Kcal/day for each group. Between genders analysis for energy
malnutrition revealed no statistically significant difference.
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o oo p<0.001
60% 77%
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Figure 12.A: Energy intake percentages between Food insecure (FEAD recipients) and the General
population, using as cut off 1950kcal per day. 12.B: The box plot illustrates the range of individuals
consuming less than the cut off.
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FEAD recipients continued to experience protein malnutrition (18.6%), whereas the
general population’s rate was 5.0%. Food insecure males displayed higher rates of protein
malnutrition, whereas males of general population lower, compared to females (p<0.001).
When the protein sources were separated into plant and animal sources, the consumption of
protein from plant sources was 3.35+1.5gr/day in the food insecure and 2.80+1.3gr/day in the
general population(p<0.001). The consumption of animal protein was detected at lower
levels in the food insecure compared to the general population and a statistically significant
difference was found (p<0.001). A second analysis between gender for each group was made
(data not shown) and statistically significant difference was detected in protein per kg
(p<0.001) in both groups. Food insecure males consumed less protein per kg in gr than
females [1.2(0.82, 1.84) vs. 1.5(1.01, 2.33)] and general’s population males consumed more
than females [1.68(1.23, 2.12) vs. 1.38(0.97, 2.09)].

100%
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70% P<0.001
60%
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40%
30%
20%
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0% ’ 5%

A Food insecure General population
Female Male Female Male

8% 2%

/

9%

91%

Figure 13.A: Protein malnutrition percentages (defined as <0,75gr/kg body-weight) between
food insecure (FEAD recipients) and general Population and between genders (13.B)
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The analysis of total fat as percent of energy showed that the consumption was
higher in the general population. When distinguished into polysaturated, monosaturated and

saturated fat, a statistically significant difference was revealed in consumption of PUFA and
MUFA. As percent of energy the consumption of saturated fat was common in both groups
and far exceeded the recommended max 10% of total energy per day. The fiber consumption
was compared between the two groups and 59.9% of food insecure reached the
recommendations, compared to 51.4% of general population. No statistically significant
difference was found in consumption of calcium and only 2% of food insecure and 4% of

general population reached the recommendations in sodium intake.

Table 4: Intake ® of macronutrients and indicators of adequate intake between food insecure

(FEAD recipients) and general population

b

Food insecure General population p
Energy (kcal/day) 2225.3+832.5 2498.2+728.0 <0.001
Carbohydrates (%E) 30.92+ 6.2 27.12+6.0 <0.001
Protein (%E) 21.32+7.5 18.07 (15.34, 23.2) <0.001
Protein per kg (gr) | 1.37 (0.91, 2.09) 1.52 (1.09, 2.10) 0.004
Protein from plant sources (%E) 3.35¢ 1.5 2.80+1.3 <0.001
Protein from animal sources (%E) 10.09+ 2.9 10.88+ 2.9 <0.001
Total fat (%E) 55.60+ 8.1 57.52+ 7.8 <0.001
PUFA (%E) 8.00+2.3 7.59+1.9 0.001
MUFA (%E) 29.6216.6 31.48+6.0 <0.001
SFA (%E) | 14.36(12.18,18.70) 14.85 (12.85,20.38) 0.126
Fiber (g/day) 27.37 (21.77,45.21) 25.27 (20.04,31.65) <0.001
Calcium (mg/day) 33.10+15.8 28.03+12.5 0.031
Sodium (mg/day) 1037.9+509.3 1245.29+531.81 <0.001

2 Results are presented as meanSD, as indicated for normally distributed variables, and median(Q;,Q;), as

indicated for skewed variables. Categorical values were presented as frequency (n and relative percent).

b p-Values derived through the independent t-test for the normally distributed variable and through the Man-

Whitney U-test for the skewed ones.
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Table 5: Daily Intakes?® of Food Groups compared with the GFBDG and WHO portions per day

between food insecure (FEAD recipients) and general population

Food insecure

General population

WHO
GFBDG WHO GFBDG
Food gr/day . . g gr/day . portions/day p°
portions/day © portions/day portions/day © d
Groups griday
231.5 231.48 2.57
Vegetables 1.54 (1.09,1.63) 2.57(1.82,2.72) 1.54 (0.96,1.63) 0.459
(163.4,244.4) (144.0,244.4) (1.60,2.72)
Fruits 98.29+63.7 1.03 (0.66,1.03) 1.38 (0.88,1.38) 103.9+78.6 1.03 (0.22,1.03) 1.37(0.29,1.38) 0.8
50.4 0.13
Fruit juices 0.40 (0.00,1.23) 0.40 (0.00,1.23) 16.8 (0.00,102.0) | 0.13(0.00,0.82) 0.004
(0.0,153.6) (0.00,0.82)
Cereals 158.58+70.85 5.29+2.4 149.7+77.2 4.99%2.6 0.052
Pasta, rice 1.88(1.33,2.31) 1.33(0.90,2.31)
Bread 1.00 (1.00,2.00) 1.00 (0.64,2.00)
. 244.0 214.98
Dairy 1.22 (0.35,1.37) 1.07 (0.35,1.60) 0.074
(70.44,274.0) (70.44,319.9)
0.60
Cheese 0.38(0.13,0.60)
(0.60,0.60)
0.64
Milk 1.00(0.21,1.01)
(0.21,1.21)
Oils & nuts 75.8+37.2 91.96+38.4 <0.001
4.68
Oils 4.68 (3.33,6.82) 4.68 (3.33,6.82) 6.67 (3.49,6.82)
(3.33,6.82)
0.70
Nuts 0.22 (0.00,0.67) 0.23 (0.00,.070) 0.67 (0.00,2.04)
(0.00,2.13)
Legumes 104.96+74.5 0.42 (0.42,1.28) 2.10(2.10,6.40) 73.6£53 0.42 (0.42,0.42) | 2.10(2.10,2.10) <0.001
38.85 59.85 2.00
Red meat 0.32(0.17,0.50) 1.30(0.67,2.00) 0.50 (0.32,0.88) <0.001
(19.95,59.85) (38.85,105.98) (1.30,3.53)
2.10
Cold cuts 0.11 (1.09,1.63) a.c.t 6.30(0.00,19.20) | 0.32(0.00,0.96) a.c.t <0.001
(0.00,6.30)
. 1.05
White meat 37.7£29.6 0.26 (0.26,0.26) 1.05 (1.05,1.05) 51.2+43.1 0.26(0.26,0.80) (1.05,3.20) <0.001
0.24
Eggs 22.09+19.6 0.24 (0.24,0.73) 0.24 (0.24,0.73) 20.03+21.5 0.24 (0.24,0.73) (0.24,0.74) 0.107
Fish & 10.5 1.05
0.07 (0.07,0.21) | 0.35(0.35,1.05) | 31.5(10.5,42.0) | 0.21(0.07,0.28) <0.001
seafood (10.5,31.5) (0.35,1.40)
0.43
Potatoes 38.16+25.7 0.43(0.14,0.43) 1.31(0.43,1.31) 29.1+23.7 0.14 (0.14,0.43) (0.43,1.31) <0.001

2 Results are presented as mean+SD, as indicated for normally distributed variables, and median(Q;,Qs), as indicated for skewed variables. ® p-

Values derived through the Independent sample t-test for the normally distributed variable and through the Man-Whitney U-test for the skewed
ones. < Portions per day as defined by Greek Food-Based Dietary Guidelines. 9 Portions per day as defined by WHO Eastern Mediterranean
Region Office. a.c.=avoid consumption
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In Table 5, the daily intakes of Food groups in grams per day are presented. In most food
groups the grams per day consumption between food insecure and general population
showing statistically significant difference. The consumption of fruit juices, oils and nuts,
meat, fish and seafood, confectionary and ice cream and alcohol were higher in the general
population in compared to the food insecure. The food insecure population consumes more
legumes and potatoes per day however. An additional analysis indicated the portions per day
that correspond to the consumption of each food group based on the GFBDG (Table 2). An
additional comparison is made with WHO East Mediterranean Region’s recommendations of
servings for a healthy diet.

A statistically significant difference was found when meals per day and breakfast
frequency was compared between the two groups (p<0.001). The food insecure population
seems to skip breakfast more often than the general population (58.8% vs. 38.8%) and almost
never consume more than six meals per day (including snacks).

Meal frequency Breakfast Frequency
p<0.001 p<0.001
. 80 71,4 - 80
g s . 61,2 58,8
60

= 46,8 46,9 £ 41,5 38,8
S Y 40
<9 c
g 40 26,9 o
L} v 20
£ 20 £
£ 1,7 63 £ 0
v |_| V) . .
5 0 —_— 5 Daily breakfast Not daily
e 1-3 4-5 >6 o consumption

B Food Insecure  dGeneral Population B Food insecure O General Populattion

Figure 14.A: Meals per day and breakfast consumption (14.B) comparison between food insecure (FEAD

recipients) and general population

35



4. Discussion

This study is one of the first attempts to assess the eating habits of vulnerable social
groups and the so-called victims of the crisis (people in food insecurity) in Greece. From this
analysis, it becomes evident that being enrolled in the FEAD food assistance program does
not successfully address the increased rates of protein and energy malnutrition among
Greece’s most deprived. It also highlights important findings on their nutritional habits with
higher likelihood of meal skipping, especially breakfast, and lower consumptions of red meat,
white meat, fish & seafood, oils & nuts, most likely linked to their higher cost compared to
legumes and fish & seafood.

This study was designed as an age-matched case control study, in an attempt to
account for the higher educational level and later age of marriage and child-birth among the
younger Greek generations. Nonetheless, statistical differences are still observed in these
parameters. This is linked to the inclusion criteria of FEAD per se, which is based on a
calculation of the household monthly income. The algorithm for FEAD selection, includes
income, number of dependents, marital status and unemployment, which is reflected in our
findings. The difference in years of education could also be a caveat of the FEAD algorithm.

The phenotype of the average food insecure individual is characteristic of the double
burden of malnutrition with barely 2% of this group having a BMI in the underweight range
and the astonishing 69.4% classified as overweight/obese. These findings are consistent with
another study that associate the prevalence of obesity with low income households and
lower levels of education.” Other analyzes of the SNAP program in the USA have observed
similar findings*® with a higher obesity rates among women,****> such a gender dependence
was not observed in our analysis. According to HNNHS®4, a nationwide recent study aimed to
assess among others the nutritional intake in the Greek population, the percentages of
overweight and obesity in adult population are 32% and 15.5% accordingly. Compared to these
findings, the general population is at approximately the same rate, while food insecure
population exceeds more than 10% these rates in both overweight and obese classification.

When a 1950kcal per day cut off was applied in total energy intake, 42% of the food
insecure and 23% of the general population was classified as experiencing inadequate energy
intake. The coexistence of high overweight/obesity rates and high inadequate energy intake
rates for the food insecure may seem contradictory. So, energy deficit was measured and the
range of individuals consuming less than the cut off was illustrated (Figure 12.B.). The energy
deficit is higher for the food insecure (~500kcal/day) in comparison to the general population
(~400 kcal/day). Focusing further on those food insecure individuals with an inadequate
energy intake showed a higher prevalence of overweight (higher than the general
population) and those food insecure but with adequate energy intake which might seem
contradictory (Appendix B). A potential explanation of this phenomenon and the general
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higher prevalence and of overweight/obesity among the food insecure could be that weight
and BMI status are markers of long-term energy balance, and hence of their background diet,
while the energy intake as measured in this study is a short-term indicator of energy/food
availability at the time of the study. In fact, the lack of longitudinal data on weight status or a
measure of the time they might have been experiencing food insecurity does not allow us to
completely understand the relationship between BMI and food insecurity. What is more
important though, is the fact that the energy deficit among the food insecure with
inadequate energy intake was approximately the same across the BMI categories. A similar
trend was also seen in the general population, with a slightly higher energy deficit among the
underweight individuals. Although people of an overweight/obese status might need higher
amounts of energy to maintain their weight, they are also more resilient in short-term energy
intake fluctuations. On the contrary those classified as underweight are already at risk of
malnutrition and those having normal weight can become populations at risk. The fact the
energy deficit is similar across all these groups, highlights the need for a policy/intervention
that can identify those at greater risk even among the vulnerable groups and address their
needs more urgently. In shaping public health policies, we should not focus at the average
malnourished individual, but at the at-risk individuals, we should investigate the vulnerable
groups within vulnerable population.

Considering the above, there is significant and alarming proportion of food insecure
population, enrolled in a food assistance program, experiencing the double burden of
malnutrition, which is an important public health issue. Overweight and obesity are
associated with increased total mortality and increased risk of disease or death from
cardiovascular diseases, diabetes, and several types of cancer.”* Food insecure population
experiences the uncertainty of access to food. Low-income populations tend to consume
more ultra-processed food than the general population.?> Anxiety, stress and depression lead
to disordered patterns of eating and to high quantity but low-quality food consumption for
unknown time. Inexpensive, high-calorie, low-nutrition foods drive these groups to
overweight and obesity.> There are studies®®* indicating that the economic downturn is
related with the decline of the Mediterranean Diet within the general population, leading to
inequities in food access. The coexistence of undernutrition with overweight and obesity is
defined by FAO as “nutritional transition” that is existent in the Mediterranean Region.
Further research needs to be made in order to examine in deeper depth the nutritional status
of food insecure populations in Greece.

Food insecure population consumed less total energy, more carbohydrates, more
protein, and less fat, with statistically significant difference, compared to general population.
In comparison with the macronutrient intake recommendations of EFSA, both groups
consumed less carbohydrate and more total fat than recommended. In the present study the
consumption of fat may be overestimated due to the FFQ. The FFQ that is used notice low
validity in food consumption of olive oil intake. These differences could be mainly attributed
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to difficulties on estimating specific quantities consumed throughout the day or used during
food preparation.> Total fat is the main source of macronutrient intake with rates that reach
55.60% 8.1gr/day for food insecure and 57.52+ 7.8gr/day for general population. As percent of
energy the consumption of saturated fat was similar in both groups and far exceeded the 10%
of total energy per day. The fiber consumption was higher among food insecure population.

Regarding the sodium intake only 2% of food insecure and 4% of general population
exceeded the recommendations. These rates are building without considering added salt at
the table or while cooking. Food sodium intake was considerably low in both food insecure
and general population (1037.9¥509.3 vs. 1245.29+531.81 mg/day) compared to another
study® of Greek population which found higher intake (1,983.2 + 814.1 mg/day).Taking into
account a recent EFET study®® on the amount of salt existing in bread in Greece, we see that
we probably underestimate the intake. Based on that study, the average amount of salt in
bread is 1.32% (2.2% maximum). Thus, we have a rate of underestimation in our calculation
with Food Composition Table of 12.88%. In this point we cannot assess whether this is a
systematic or random bias. This reflects the need for an updated Food Composition Table in
Greece. A further underestimate of intake occurs because we only measure the salt in the
food. From other studies®®%7, about an extra 10-15% comes from the salt added while cooking
and table salt. Our estimation is that there is augmented intake of sodium in the Greek
population.

Food group classification made clear the differences in dietary habits between the
two populations (Appendix A). As expected food insecure consume less oils and nuts, more
legumes, less red meat, less fish and seafood and more potatoes, with statistically significant
difference. This might be an outcome of the cost of each food group. Red meat, fish and
seafood, oils and nuts are expensive meal choices. Legumes, eggs and cold cuts are cheaper
choices. So, a nutritional pattern of alternate the protein source is created, in which legumes
are a cheaper substitute for protein. Simultaneously, the consumption of fish and seafood is
almost at zero for the food insecure population. It is expected that food insecure
population’s choices depend from on cost of each food item. Processed food, refreshments,
junk food in general is cheaper than other healthier choices. These findings are consistent
with studies in the UK where individuals report buying cheaper or discounted food out of
financial necessity more often than not, the most inexpensive and discounted foods are also
less healthy. All these indicate that the state of food insecurity within a household can
influence the dietary patterns in varied ways. Some of them lead to healthier diets (increased
consumption of legumes compared to general population), but other build the pathway to
overweight and obesity. Consistent with the pathway of overweight and obesity is the
finding that food insecure consume high quantity of confectionary and ice cream (22.40(4.55,
57.35) gr per day). These are sources of saturated and Trans fatty acids.

When the intake (in grams per day) was studied comparatively with the GFBDG daily
portions of each food group were calculated. A comparison was then made between them
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and the daily portions based on WHO East Mediterranean guide for a healthy diet. As
illustrated in Table 5 the portions of GFBDG are larger than WHO'’s in most food groups. For
example, the portion size for vegetables in WHO recommendations is 9ogr, whereas the
minimum portion size in GFBDG is 120gr. Similarly, red meat portion in GFBDG is larger than in
WHO recommendations (120gr vs. 30g). This may lead to the conclusion that the GFBDG of
Greece overestimates the portion size for each food group.

When the meal frequency was counted, most food insecure people consumed only 1-
3 meals per day (including snacks). General population had equally distributed rates between
1-3 and 4-5 meals per day. Both groups had low rated of >6 meals per day, with the rates of
food insecure being almost zero. When asked about breakfast consumption the clear
majority (71.4%) reported skipping daily breakfast. This matches with the Food Foundation
and the End Hunger UK Coalition which shows that 16% of adults and 23% of parents in the UK
are skipping meals out of financial necessity.°® These indicate that the food assistance
programs in Greece should start considering the true nutritional needs of this vulnerable
population, and maybe what is lacking is not food aid in general but a specific target in meals
and food groups.

FEAD recipients still face a food gap with respect to nutritional needs. In the FEAD
satisfaction survey however another aspect of the program was analyzed. The sense of food
security also includes a psychological part. When the food insecure population was asked if
the food distribution reduced their stress and anxiety, 40.8% declared “very much”. Similarly,
when asked if they feel safer after their participation in the program 51.4% declared “very
much”. So, this food aid program must be supported and improved in crucial points, such as
the nutritional composition of food provision items and the provision of nutritional education
and guidance towards the ways that the population could comply with the principles of a
healthy diet.

With reference to an analysis that used a simulation approach in order to calculate the
food provision entitlement of each participant, and eventually its contribution to their dietary
needs, the total contribution of FEAD is found to be less than 16% (data not published). Based
on that, the contribution of FEAD in the nutritional intake of FEAD recipients, as formed
above, is rather low. FEAD in Greece began as an emergency measure and the nutritional
status of the food insecure population in Greece at that time was unidentified. This research
shapes the nutritional gap of food insecure population targeted by FEAD, their nutritional
intake and dietary habits. Alongside, a revision of the food guide based on which the choice
of food items distributed should be made, in order to improve the impact of the program on
the population.

Therefore, based on the evidence provided by the present study, some suggestions to
improve the way the FEAD program is implemented in Greece can be made. The insufficient
amount of intake of specific food groups points towards the parts that need to be improved.
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Primary, the increase of high-quality protein source and energy density is crucial. Additionally,
the promotion of a healthy diet is necessary by increasing the distribution of fruits and
vegetables and fish and seafood. When whole wheat consumption was calculated, only 18.2%
of food insecure consume at least one portion of whole wheat daily compared with 28.1% of
general population and 51.1% do not consume at all. At the same time fiber consumption does
not reach the recommendations. Therefore, all grains distributed should be whole wheat
grains. Overall, based on our findings we observed that people who become food insecure
are more likely to keep their diet habits. The parameter that mainly affects their food choices
is the cost of food item. Maybe what we are missing here is the opportunity to reeducate
these populations, enrolled in food assistance programs, on the values of a healthy diet
through the implementation of the program. The objective of public health policies focused
on food insecurity is to guarantee access to safe and nutritious food. In this pathway, the
healthiest choice should be the easiest one, in order to shape healthy food patterns,
especially at a time of economic crisis.®?

5. Limitations and Future Research

The findings are subject to several limitations. Firstly, the height and weight of all
participants was self-reported and that may lead to bias in classifying weight status. Social
desirability bias and recall error are well-known reasons for measurement error.”®”!
Specifically, approximately one in six to seven obese individuals are misclassified as non-
obese due to underestimation of BMI.”?

Moreover, although FEAD program could not eliminate the food gap that food
insecure population is experiencing, we have to mention that we are unaware about their
previous situation and their potential participation in other corresponding programs. This
could affect the nutritional situation as mapped in this research and in Greece there are
plenty of supportive structures for populations experiencing food insecurity. As it seems
from unpublished data the current emergency food system includes various types of food aid
programs (direct production, food reclamation, direct aid and consumer choice), including
the EU FEAD program (the only nationwide). So, in future research it should be examined
whether the recipients of FEAD are also recipients from another food program or project,
such as Boroume, Food Band of Athens and Thessaloniki, School snack program (Diatrofi),
Hot School Meal pilot program, Solidarity Piraeus etc. This way the nutritional condition of
each person can be examined and assessed more clearly.

The FFQ utilization in this study made impossible to identify the source of each food

item food insecure population consumed. Hence, we are not able to analyze the contribution
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of different forms of food aid that food insecure receives and better record the dietary
habits. A combination of FFQ and 24h recalls, ideally from multiple days could end up in more
detailed results. As a form of qualitative research, focus groups can be used, in order to
understand the thinking behind the food choices. Interviews with small groups of FEAD
recipients may help to examine their perceptions, their degree of satisfaction and better
understand their nutritional condition. Further, a comparative analysis could be conducted,
which will compare those that receive 1** time FEAD and those that are recipients of the
program for a long time. Another study” that compared the food insecure households that
had just entered the SNAP program with those that had participated for about 6 months
captured the households' circumstances and experiences prior to receiving benefits and
measured the true reduction of food insecurity. However, in this research we examine food
insecure families in total. We cannot investigate whether food insecurity affects mostly the
adults or the children of the family. We cannot separately analyze the specific needs of each
member of the family according to the age group by separating the adults, the children and
the elderly.

Additionally, an extra economic analysis could be conducted, to calculate an
indicative cost per gram in euro for each Food group food insecure and general population
consumed. Accordingly, a new comparison can then be made, based on the cost of food,
between the food choices of food insecure population and general population.

6. Conclusion

About ten years after the outburst of the economic crisis in Greece, disparities in food
accessibility continue to exist. The double burden of malnutrition is becoming evident in
vulnerable populations, despite being enrolled in a food assistance program. Inadequate
energy intake and protein malnutrition remains an issue for those living under food
insecurity. While the idea that food insecurity increases the risk of obesity may be
counterintuitive, more and more studies point that way. Food transition was primarily
connected with underweight, but indications may lead to the changing face of food
insecurity that is connected with overweight and obesity. The findings of this research
address the importance of increasing access to affordable healthy foods for all adults,
suggesting the need for improvements in national policies in Greece and/or their
implementation.
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8.  Appendices

8.1.  Appendix A: Consumption (gr/day) of Food Groups
Food Groups consumption
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Figure 15A,B: Consumption of Food Groups in gr per day for Food insecure (FEAD

recipients) and General Population
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8.2.  Appendix B: Energy deficit of individuals with Inadequate Energy Intake

Energy Deficit of induviduals with Inadequate Energy Intake

(<1950kcal/day)
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Figure 16.A,B: Energy deficit of individuals with Inadequate Energy Intake
(<1950kcal/day) and BMI categories pie charts for Food insecure (FEAD recipients) and

General Population
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8.3. Appendix C: Semi-quantitive questionnaire (cases)

I'EQITIONIKO ITANEINIXTHMIO AOGHNQN

MONAAA ATATPO®HX TOY ANOPQIIOY
Iepa O06g 75, 11855 AOva, Tni: 210529496
E-mail: kapsok@aua.gr

TMHMA EHNIXTHMHX TPO®IMOQN KAI AIATPO®HXE TOY ANOPQIIOY

EPQTHMATOAOTI'TIO AIATPO®IKHX AZEIOAOT'HXHX TEBA

A. Kowoviko/dnuoypo@ikd otorysio

KQAIKOX: Afqpog / Mleprpéperas:

Hpepounvia:

®oro: Avépac [ | Tuvaika | 1660 koipd £icTe 6T0 TPOYPALLLLAL

"Etog yévvnong:

[Toceg davouég Tpoginmy €xete AMaPel og Tmpa:

[166e¢ d1avouéc 100V TPOCOTIKNG VYIEWNG £XETE AAPEL OC TOPOL:

Bdpog (kiAd): "Yyog (eK.): \ YUVOMKE £T1] GTOVOMDV:

Ap1Ouog IModiwv: [16ca droua pévete omitt (Lali pe €666):

ApBudg weelodeEVmVY (GTNV 0IKOYEVELX):

Endyyshpoa: 1. Epyolopevoc [ | 2. Avepyoc [ ] 3.Zvvraéovyoc[ ] 4. Oucloxd [ ]

Owoyevelaky kotdotoon: 1.Ayauogm [ ] 2.'Eyyapogm [1 3.Awlevypévocm [ ] 4.Xwpoc/a [ ]

B. A&ohdynon mordtnTog TapEXOpEVOV TPOPip®V ané To Tpdypappe Tov TEBA

Hopoxkei® Padporoynote TIC TAPUKATO TPOTACELS:

Ka06rov | Aiyo | IToAv

1. Zog apéoetl 1 yehon TV TPOIOVI®V OV Gag divovTal G GYEOT LLE AVTA
7oV ayopalate Hdvol Gog;

2. Xog apécel ) Oyn TV TPotovtev (SVGYPOUIES, KOKOGYNUATIGUEVA
TPOIOVTA 1| EAMATTOUATIKES GUCKEVOGIES) TOV GOG OlvovTal GE GYECN LE
avtd Tov ayopdlate pdvol cog;

3. Zag kaAvTTEL 0 XpOVoS LoNS TV TPOIOVIMV TOL GOG OIvovIal GE GYECT e
avtd Tov ayopdlate Ldvol cog;

I'. A&oroynon 1kavomoinong Tov MQPEAOVUEVOL OTO TO TPOYPOULA KL

gmidpaong otny Lo Tov

Hopoxkei®d Badporoynote TI TAPUKATO TPOTAGELS:

Ka86rov | Aiyo | IToAv

4. To mpdypappa oo TEBA BonBdetl otov otkoyeveloakd TpobimoAoyioo;

5. H mowidia tov tpogipmv givar tkavomomtikn

6. H moi6tnta TV Tpogipmv mov cag divovtol eivat IKovoTomTiky

7. A6 TOTE TOV GLUUETEX® GTO TPOYPOLUA VIDOO® TLO OGPAANG

8. A6 101€ TOV GLUUETEX® GTO TPAYPOULLO OYXDVOLLOL AYOTEPO

9. A6 10T€ TOL GUUUETEY® GTO TPOYPOLLO UTOPD VO dDOCW GTO TodLd
LLOV TTL0 TOL0TIKO payNnTo

10. Xpnoomoteite €0€ig Kot 1 OIKOYEVELDL GG TO TOPAKAT® TPOTOVTO TOL GO divovTol amd TO

TPOYpaUpL
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Ka06lov | Aiyo

o)

Oomnpuo (paxés, acoia, pefidia)

I'ara

Topi

Kpéagc (kotdémovro, yoipvd pocsydpt)

dpovta/loyovikd

PolL, alevpt

Mokoapovia

EAai6hado

Bpeoucéc tpopég

11. Tuypruata Ba divate yio va oyopioeTe To. TPOPLLLO TOV GOG TOPEYOVTOL OO TOL
TEBA;
ELPO.

12. Tvypurota Ba divate Yo va oyopdoete ta €101 TPOCOTIKNG VYIEWVNG TOV GO
napéyovion omd to. TEBA;
EVPO.

13. Mg ta yprpoata mov g£okovopeite Hécm tov mpoypdppatog tov TEBA, moteg Ghdeg
aVAYKES KOADTTETE;

o) Evoikio [ ] B) AEKO (AEH, vepd, mAépovo) [ ] 7) éAho tpdouo [
8) petaxwviosic [ ] g) exmaidevon [] ot) dAko ]

14. Av dev ypnowonoteite OAa o TPOPLO TOL GOG OivovTal Omd TO TPOYPOLLLLE Y10l TOLO
Adyo cvpPativet;

o) Agv Hov/pog apEcovy YEVIKA AOY® TPOTIUNONG TO GCUYKEKPIULEVO TPOPLLO. []

B) 'Exm ayopdscet mponyovpévag ta id1o TpOQiLe. omdTe OV TEPICGEVOLY ]
Y) Agv givor mototikd (oTtnV yedom, T0 Apmpo KAT.) ]
d) Agv €xovv peydro xpovo {ong Kot avaryKalopot va To TETIED ]
£) AM\o []

15. Oa emBoupovcoate vo cLVENICTEL TO TPOYPOLLLLAL;

o) Nou [] B) Oxu L] ) Nau, pe dAhec cuvrieg [ ]
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E. Epotpatoioylo cvyvotnTog KOTAVAAMONS TPOPIN®Y

Inpeiocte IOXO XYXNA KOTOVOADGATE TO TAPUKATO TPOPINE TOV TEAEVTAIO pivaL:

Ipocoyn, 0o mpémel v amwavTiCETE £XOVTAS MG PEPIOO AVAPOPAS TV TOGOTNTA TOV AVAYPAPETAL GTIC TAPEVOETELS.
(Zvvteeic: @ = opéc, Yp. = ypoppdapio, Ty. = TERANL0, GA. = @Atlavi Toaylov = 240 ml)

Moté/ 1-3¢/ i 1-2¢/ 3-6 ¢/ 1 ¢/ >2 ¢/
Xrdvia unva efoop efoop nuépa nuépa
1. Téro/ yioodptt (1 mompv 1 keceddkt) o B Y ) € ot
2. T'dra/ yroovptt younio o Amapd (1 Tompv/1 o B Y ) € ot
KEGEDAIKL)
Topi (30 yp) o B € ot
Avyo (Bpaotd, tnyovitod, operéta) (1 tuy) o B € o1
Youi (1 péta 30yp 1 péta tooT), ppuyovid (2 a B € ot
Tuy), mosuaota (1 pétpio)
6. Anuntproxd mpwivod (Y2 eA) o B € oT
7. PO, pokapovia, kptBapdkt, yoAoTiteg, GAAL o B € o1
Copopucd (1 @A)
8. Aprtomapockevacpota (kptroivia, koviovpia) (2 o B Y ) € ot
uétpla)
9. TIliteg (omitikég M ayopootéc) (1 Tiwy) o B € oT
10. Mardreg Ppactéc, povpvov, movpes (1 petpia/ V2 o B € ot
®A), yavntég (V2 pep)
11. Mooydpt (urploia, koppdrt: 150 yp), kudg (1 o B Y 0 € o1
KOUTAAQ), LmOTEKL (2 pHéTpia)
12. Koténovio/ yokomoOra (6Aa Ta €161) (150 yp) o B Y 0 € o1
13. Xopwo (umrpildra, kopudtl, covpraxt) (150 yp) o B Y ) € ot
14. Apvi, katoikt, Taiddkua (150 yp) (0} B Y ) € oT
15. Alhavtikd (1 @éta), KPEUTOOKELAGLATO o B Y 0 € o1
16. Yapio (150 yp) o B Y ) € ot
17. Balacowd (yTamdot, Koropdpt, yapidss) (150 yp) o B Y 0 € o1
18. Oomnpia (m.y. poxés, pacora, pefibia) (1 mdaro) o B Y ) 3 o1
19. Aoyovikd og cardta (1 gA. oud, 2 A. Bpactd) o B Y ) € ot
20. Aoyavikd og kupimg yeopa (1 mdto) o B Y ) € o1
21. ®dpéoka epovta (1 Ty N Y2 EA), amoénpapéva o B Y 0 € ot
opovta (Y4 eA.)
22. Enpoti kapmoi, owdpot (1 eA. kKopE) o B Y ) € ot
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23. Xokohatoedn yavkicpota (1 Tuy), priokoto (3- o B Y ) € ot
4)
Moté/ 1-3¢/ i 1-2¢/ 3-6 ¢/ 1 ¢/ >2 ¢/
Xrdvia ufva gfoop gfoop nuépa nuépa
24, Thokd tayov (1 tuy), yAvkd kovtaiod (1 kovt. o B Y ) € ot
YALKOV)
25. Maywto, kpéua, puloyoro (1 tuy) o B Y ) € o1
26. AAkoO\ (1 mothpt omd KGbe TOTO) o B Y ) € oT
27. Avayvoktikd (1 kovti~ 330 ml) o B Y ) € ot
28. Xvuoc epovtov (1 motipt) o B Y ) € ot
29. Kagég (1 eh. f) mothpt) o B Y ) € ot
30. Todu, dAla ageynuota (1 @A) o B Y ) € oT
31. T16ceg popég ypnolLonoteils EAAOAAS0 o B Y ) € ot
(omovdnmote);
32. T1ocec popég ypnoyLonoleic GAAo €idovg Amog 1 o B Y ) € ot
é\ato (omovdnmoTE);
33. [1660 cLYVE KOTAVOADVELS TPOTOVTO OATKNG o B Y ) € ot
oréoemg (oTIONmOTE)
34. 11660 cvyva mopayyéivelg and EEm 1 TPOG EKTOG o B Y ) € oT
OTITIOV;
35. T1660 cuyVva KOTOVOADVELG TPOIVO o B Y ) €
36. TToca yeduata £xelg cuvolMKa Ty nuépa pali pe 1-3 4-5 >6
TOL GVOK;
37. T16ca ToTpla VEPO KUTOVOAMVETE TNV MUEPAL:
1] 2[] 3] 4[] s[] e6[] 70 8[] 9[1] 10[] OV TEPIOGOTEPO TOGU..cvvvervveneeene

38.

[Moéca pikpd provkoarakia vepod tmv S00ml wivete tnv nuépa. :

v 10] 1] 2[] 2%[] 3[1] 3% 4[] 4%»[] 5]

av mePLecdTEPO TOGO

(vmohoyiote 6T TO pecaio umovkdAl vepos eivar 750ml kot o peydio pmovkddt vepov givor 1500ml )
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8.4. Appendix D: Semi-quantitive questionnaire (controls)

FEQIMONIKO MANEMIZTHMIO A©OHNQN

TMHMA EMIZTHMHZ TPOOIMQN KAI AIATPODHZ TOY ANOPQIOY
MONAAA AIATPOOHZ TOY ANOPQIIOY

lepa 084¢ 75, 11855 ABrva, TnA: 210529496

E-mail: kapsok@aua.gr

EPQTHMATOAOIIO AIATPO®IKHZ AZIONOITHZHZ TEBA

A. Kowwviko/dnuoypawikd otolyela

Aquog [ Nepupépela: Huepounvia:
KQAIKOZ:

®VAo: Avdpag [ ] Tuvaika [ ] | Etog yévvnong:

Bdpog (kiAad): Yog (gk.): SUVOAKA €T OTTOLS WV:

ApOUSG Maudwv: NMéoa dtoua pévete omitt (Lall ue €0dg):

EmdyyeAua: 1. Epyaléuevoc [ ] 2. Avepyoc [ | 3.Zuvtawovxoc[ | 4. Owiaxd [ ]

Owoyevelakn katdotaon: 1.Ayapog/n [ ] 2. Eyyauocn[ ] 3.Awlevypévoen[ ] 4.Xdpoc/a[ ]

B. EpwtnuatoAdylo cuxvotntag KatavaAwong Tpo@wy

Inuewote NMOZO ZYXNA KaTavaAWoaTe TO TAPAKATW TPOW@ILA TOV TEAeuTAlO Uriva:
Mpocoxn, Oa TPETEL va ATTAVTIOETE EXOVTAG WG LEPDA aAva@Oopdg TNV TTOCHTNTA TTOV AVAYPAPETAL OTLG TTAPEVOETELC.
(ZuVTUAOELG: @ = POPEG, YP. = YPOALLLAPLA, TUX. = TERAXLO, @A. = @Atl{dvi ToayloL = 240 ml)

Moté/ 1-3 ¢/ 1-2 ¢/ 3-6 @/ 1¢/ 22/

Smavia univa epdou epdou nuépa nuépa
FdAa/ ytaoptt (1 ToTripy 1 KECESAKL) a B Y ) € oT
FdAa/ ytaoOptL xaunAd oe Autapd (1 Totripy/1 KECESAKL) B Y ) € oT
Tup( (30 yp) a B Y 5 € ot
Avyo (Bpaotd, tnyavitd, opeAgta) (1 TY) a B Y ) € oT
Youl (1 peta 30yp 1 @€Ta TOOT), @puyavid (2 Tuy), magudda | o B Y ) € oT
(1 u€tpro)
AnunTplakd tpwivoy (¥ @A) a B Y () E oT
PUCL, pakapdvia, KpBapaKl, XuAoTiteg, dAAa {upapkd (1 @A) a B Y ) € oT
Aptomapaockevdopata (Kpttoivia, kovAolpta) (2 pétpla) a B Y () € oT
Miteg (omTKES 1} ayopaoTEg) (1 TY) a B Y 5 E ot
Matdteg PpaocTég, polpvov, Tovpés (1 uétpia/ ¥ @A), a B Y ) 3 ot
Tnyavntes (% uep)
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Mooxdpt (urplldAa, KoppdTL: 150 yp), KILAS (1 KouTdA), a B Y 5 € ot
UTILPTEKL (2 HETPLAL)
KotdmouAo/ yadomovAa (6Aa ta €(6n) (150 yp) a B Y 5 € ot
Xotpwd (umpl{dAa, Kopupdtt, couBAdKL) (150 yp) a B Y 5 € ot
Apvi, katoiki, Taiddkia (150 yp) a B Y 5 € ot
AAAQVTIKAG (1 PETA), KPEATOOKELATHATA a B Y 5 € oT
Wdpia (150 yp) a B Y ) € oT
OaAacowvad (xtamddy, kaiapudpt, yapideq) (150 yp) a B Y ) € ot
MNoté/ 1-3 ¢/ 12 ¢/ 3-6 @/ 1¢/ 22 ¢/
Sravia urva eBdou eBdou nuépa nuépa
‘Oompla (1.X. PaKES, PaciAla, pepBLa) (1 TLdTo) B Y ) € oT
Aayavika wg oaAdta (1 @A. wud, % @A. Bpactd) a B Y ) € oT
Aayavikd wg kKuplwg yeupa (1 Tdto) a B Y 5 € ot
Opéoka @pouta (1 TUX. N % @A), arognpauéva @povta (V4 @A.) i a B Y ) € oT
=npol kapmol, oépol (1 PA. KaPE) a B Y ) € oT
TokoAatoeldr] yAuk{opata (1 Ty), uriokdta (3-4) a B Y ) € oT
FAvkd taov (1 Ty), YAukd koutaAlol (1 KouT. YAUKoU) a B Y ) € oT
Maywtd, kpéua, puldyaio (1 Tuy) a B Y ) € oT
AAKOOA (1 ToTrpL amd KAOE TTOTS) a B Y ) € oT
AvapuKkTiKd (1 Kout(~330 ml) a B Y ) € oT
Xupég @polTwy (1 ToTrPEL) a B Y ) € oT
Kaég (1 @A. i Totript) a B Y ) € oT
Tody, dAAa apepripata (1 @A) a B Y ) € oT
Mdoeg @opég xpnotuorotels eAatdiado (omouvdrimote); a B Y ) € oT
Mdoeg Popég xpnaotuomolelg dAAouv eldoug AlTtog 1 €Aato a B Y ) € oT
(omoudnmote);
Méc0 ouxVa KATAVOAWVELG TTPOLIOVTA OALKYG AAETEWS a B Y ) E oT
(otdnmote)
Moo ouxVvda TapayyEAVeELS amd €€w 1] TPWG EKTAG OTILTLOV; B Y ) € oT
Moo CUXVA KATAVAAWVELG TTPWLVO B Y ) €
Méoa yevpata €XELC CUVOALKA TNV NUEPA Lall LLE T OVOK; 1-3 i 45 >6

Méoa ToTNPLA VEPO KATAVOAWVETE TNV NUEPA:

0] 20130 4[] s[] e[] 701 8[] 9[] 10[]

av TEPLoGOTEPA TTOGA

Méoa pkpd pumovkaAdxia vepou Twyv 500ml TTVETE TNV NUEPA

w10 1w 200 2] 30 v 40 4% s av nepiocdtepa méoa

(voAoylote dtLto Hedalo umovkAAL vepo elvat 750ml Kat To peydAo UmoukdAL vepou elvat 1500ml )
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I EKTIMHZH THZ YMOZTHPI=ZHX MOY AIZOANEXOE AMO TON KOINQNIKO MEPIT'YPO

A1 Mepkol vrtootnpifouv étL fondwvtag Tovg AAAoug
TEAKA BonBAg Tov EAUTS 0OV. SUUPWVEITE [LE AUTHY
Ty droyn;

A2 ‘Exete BonOeia antd toug pldoug oag dtav Ty
XpEldleots;

A3 ‘Otav mtnyalvete yla Ywvia 6Ty TEPLOXN 0OG
ouVNOWG GUVAVTATE YVWOTOUG Kal @Aoug;

A4 Suu@wVelte pe TV drtodn Tl oL TePLETATEPOL
avBpwrot elvat d&loL epmiotooiivng;

As NowwBeTe AoPAAT|G VA TTEPTIATATE OTNV YELTOVLA GAG
OTaAV VUXTWOEL

A6 AwBdveote kataglwuévog/n otnv Kovwvia;

A7 MpooepeTe €BeAOVTIKN Epyacia o€ KATTOLO TOTIKO
oUAAoYo, opdda rj opydvwon;

A8 ‘Exete paléPel moté okoumiddkia AAAwv o€ K&molo
dnuéaoLo Xxwpo;

A9 Elote euyaplotnuévol Le doa EXETE {iOE-KATAPEPEL
uéxpt twpa otn {wn oag;

A10 Edv xaAdoel kdmoto avtokivnTo €€w amd to omitt
oag, Oa TpookaAovoate Tov/Tny 0dnNyd Héca aTo
OTt{TL YLOL VOL XPNOLLOTIOOEL TO TNAEPWVO;

A1 Oewpeltal n TEPLOXY] OV LEVETE ATPAANG;

A12 AV T(POCEXATE KATTOLO TTALSAKL Ka Xpetaddtay va
Byelte €€w yia Alyo, Ba {ntovoate and Kamolov
yeltova va To Kpatrioey

A13 ETLOKEPTAKATE KATTOLOV YE(TOVA TNV TEAELTALQL
epdoudda;

A14 ‘EXETE CUNHETAOXEL-TIAPEVPEDE( O€ KATTOLA EKONAWON
OTNV TIEPLOYT] TTOV HEVETE TOUG TEAEUTALOUG 6 U VEG;

A15 SUUUETEXETE EVEPYA OE KATTOLO TOTIKS CUAAOYO;
(aBANTIKS, KOWVWVIKG, TTOAITIKS, MOAITIOTIKG,)

A16 NowwBete 4t ekel tov {elte lval «gav To oTtitt
oag»(dnA. vouhBete dveta otny epLoyr ou Lelte)

A17 Méoeg Popég WARoate Ue @idoug 6To TNAEPWVO TNV
tedevtala eBdouada; (OxL cuyyevels)
A18 Me mtdéoa dtopa pAnoate ex0€¢; (pidovg cuyyevelg
TTOV GUVAVTHOOTE)
A19  ZuvnBiete va tpwite Ta ZapPatokvplaka e @idoug (ri/kat
OLYYEVE(G) KATTOV EKTOG OTTLTIOU;
A20  ETILOKEMTEOTE UEAN TNG OLKOYEVELAG OAG TTOV LEVOUY OE

AAAN TtePLOXY] OTTO AUTH TTOU UEVETE ECE(;

0
Ka®dAou

Oxt

0

‘OxL oAl
ouxvd

[ 0
KaBdAou

0
KaBdAou

0
KaBdAou

g
‘Oxt, moté

O
TOTE

0
Ka®dAov

i

‘Oyx, dev
uTtdpyet
mepimtwon
g

KaBdAov

i

‘Oyx, dev
uTtdpyet
mep(mTwon

[

‘Oxt, oUTE Wi
popd

[

‘Oxt, oUTE Wia
popa

g

KaBdAou

0
KaBdAou

O
Kapia

0
Kavéva

‘OxL oAy
guyvd

‘OxL oAl
ouxva
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ad
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g
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[l
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[l
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Travia

[l
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1-2 POPEC
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MoAv
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MoAv

MoAv

0
MoAv
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A21

Edv xpelaotel va TTAPETE UL TTOAU ONHAVTLKA artd@aon yla

g g g |
™ {wn oag, §Epete mou va Bpeite T amapaltTes Oxy, Sev Epw  MdAdov 6xt MdAAov vat Zépw olyovpa
TANPOYOPIES;
A22  Toug tedevtaloug €§L Urjveg €TUXE va BonOrioeTe KATTOLOV 0 0 0 0
YELTOVA 6AG OV AppUOTNOE; ‘Ox1, 0UTE wa 1-2 (OPE( 3-4 POPEC Meploodtepeg
popd amo 5 QOPEG
A23  AvrKeTe 0T0 SLOKNTIKS GLKPBOVALO KATTOLOL GUAAGYOU, O 0 0 0
opddag i opydvwaong tTng TEPLOXNS OAgG; ‘Oxy, o€ Te éva (1) Ye b0o (2) Tpewn
Kavevayv TEPLOTO-
TEPOUS (3)
A24  TateAeutaia 3 XpOVLa, CUVEPYAOTIKATE UE AAAQ ATOMA YO [] 0 0 0
VO QVTUETWTOETE jua sx}'ax;n avykn oty eplox Oy, obTe pa 12 opéc 3-4 POpEC TouAdxiotov 5
oag;(Bapuxeldwvid, ewTLd, TANUULpa) popd Popéc
A25  Tatelevtaia 3 xpdvia THPATE HEPOC OE KATTOLA 0 0 0 0
5paompto{mta TLOU YLVETOUL TNV TCEPLOXT 0OG; ‘Oxt, oUte Wa Tmdvia Mepkég popég  Nay, ouxvd
(8evdpopitevon, kaBaplopds dpduwv, KapvadAl KAT) popd
A26  'Exete mdpeL TnY mpwToRovAia va opyavdOETE KATTOLO 0 0 0 0
kauwoupLo cUAAoyo oTNY TEPLOXN 0 (s@e?\ovyan Oy, TTOTé 1opé 2 Opéc TOLAGXLOTOV 3
awodoaiag, KatnxnTikd, GUAAOYO YLa NAKLWLEVOUG KATT) POpEC
A27  Zeou{nTroelg pue AAAoug elote TPSOUHOL VAL EKPPACETE 0 0 0 0
dlaopeTikni drmodn and avtr Tng TAsoPn@lag; Oy, Sev MdAdov 6yt MdAAov val Na,
UTtdpyEL onwaodnmote
nep(mtwon
A28  Av ylvel kdmola tape€rynon e Toug Ye(tovEg oag, eloTe 0 0 0
mpoBupot va ta Bpeite; Oy, dev MdAdov 6yt MdaAAov vat Nay,
UTtApYEL OTtWOONTOTE
nep(mtwon
A29  TMwotevete dtLTo va {ouy oty TepLoXr oag dtoua and 0 0 0
OLOPOPETIKA HEPN KAVEL TNV {wn] oag KAAUTEPN; KaBdAou Afyo MoAl Mépa ToAD
A30  Zogapéoet va {elte HeTAEL aTOUWY UE SlapopeTikd Tpdmo . . .
wh¢ artd Tov SikS oag; -, , , , ,
tong o KaBdAov Aiyo MoAv Mdapa moAv
A31  EdQv kdmola dtopa He SLa@opeTIKEG CUVNOELEG T d 0 0 0
SlapopeTikd TpdTo {wrig LETAaKOUIoOVY 0T YerTovid oag, Oyt Sev MdAAov dxt MdAAov vat Nat
Ba ylvouv amodextol amd Toug ye(toveg; oTtwodnToTE
UTLAPXEL
meplmTwon
EAN EPTAZEZTE, ZAX MAPAKAAQ ATNTANTHXTE ZTIX EMOMENEX EPQTHZEIX.
EAN AEN EPFAZEXTE, >AZ EYXAPIZTOYME MNMOY ZYMMNAHPQX>ATE TO EPQTHMATOAQTIO.
A32  NouwbBete dtLeloTe HéAog TNG KoATNTAG GTNY Tteploxn [ 0 0 0
oV EpYAlenTs;
KaBdAov Alyo MoAy Mdpa oAy
A33 Elvat ot cuvadedol oag pldot oag; O O O O O
KaBdAov Alyo MoAv Mdpa oAy
A34 NowwBete Ot eloTe HEAOG O OpAdag ot SoVAELd oag;(] O O 0
KaBdAov Alyo MoAy Mdpa oAy
A35 >tn SovAeld oag, avaiapfdvete tnyv tpwtofovAia va [ 0 0 0
KAVETE KATL TTOV XPELALETAL VAL YIVEL AKOUA KL AV SEV
oag To €xet {NTrioEL Kavels; Mote >xed0v moTE ApKeTA cuxvd oAV ouxva
A36 Katd t Sdpkela tng teAevtalag efdouadag, 0 0 0 0

Bondrioate kK&molo cuvadeA@o atn SOVAELL TOV, EVWLD
Sev tav Sk oag evOVVN 1} uTToXPEWON;

‘Oxt, oUTE Wi

1-2 (POPEQ

@opd

3-4 POPE

TouAdylotov

5 (POPEQ
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8.5.

Question No

-

=Y

Appendix E: Food Composition Table

FFQ

name

Milk

Yogurt

Milk
light
Yogurt
light

Feta
cheese
Gouda
cheese

Edam
cheese

Egg
boiled

Egg
fried
Ouellett
e

Toast
bread
Toast

Code
(SR)

01211

01293

01078

01287

01019
01022

01018

01129
01128

01130

18967

18076

Triho-
poulou

Energy
(Kcal)

3,6666
66667

Protei
n

(8)

0,03
0,09

0,06

0,03
0,01
0,02
0,14
0,25
0,25

0,2133
33333

0,13

0,14

Total

lipid

(fat)
(8)

0,03

0,05

0,04

0,04

Carbo
hydra
te

(8

0,05

0,04

0,045

0,05
0,04

0,045
0,04
0,02
0,01

0,0233
33333

0,01
0,01
0,01
0,01
0,44

0,51

Fiber
total
dietary

(8

0,1

0,1

Calcium
Ca

(mg)

6,33333
3333

0

0,33333
3333

7

Sodium Fatty acids
Na total
(mg) saturated (g)
0 0,019
o] 0,024
o 0,0215
0 0,023
o 0,012
0 0,0175
1 0,133
8 0,176
10 0,187
9,6666 = 0,165333333
66667
1 0,033
2 0,043
2 0,033
1,66666 = 0,036333333
6667
5 0,006
6 0,009

Fatty acids,
total
monounsaturated

(®

0,008

0,021

0,0145

0,011
0,005
0,008
0,046
0,077
0,081

0,068

0,041
0,062
0,048
0,050333333
0,004

0,02

Fatty acids,
total
polysaturated

(8

0,002
0,005

0,0035

0,001
0,001
0,001

0,006
0,007
0,007

0,006666667

0,014
0,033
0,027

0,024666667

0,01

0,007
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10

10

10

Rusk

Breakfas
t cereal
Rice
Pasta

Egg

noodles

Rattles

Cookies

Pies

Pies

Pies

Pies

Boiled
potatoe
s
Roasted

Pota-
toes
Smashe

18224

08084

20451
20421

20410

18080
28319

11367

11363

31036

Xoptorut
a
(XaAkidik
1)
XopTtomtt
akia
Tyavitd
(Kpritne)
Xoptotup
omta
(Hreipov)
Tupdmita

w b

1,33333
3333

3,5

2,22

3,7

2,91

2,75
2,895

0,14
0,1366

66667

0,29

0,02
0,06

0,05

0,0433
33333

0,12
0,09
0,105

0,052

0,05

0,07

0,08

0,063

0,02

0,02

0,02

0,07

0,0433
33333

0,05

0,145

0,23

0,18

0,21

0,1912

0,05

0,72

0,556
66666

7
0,5
0,29
0,31
0,25
0,2833
33333
0,68
0,55
0,615

0,21

0,31

0,27

0,14

0,2325

0,2

0,22

0,13

o

0,066666
667

0,2

0,02

0,03

0,02

0,0175

0o

2,6666
66667

1,35

1,65
1,47

3

4,6666
66667

55
2,37

3,07

3,87
2,5775

0,014
0,009666667

0,018

0,001
0,002

(o]

0,001

0,014

0,007

0,021

0,003

0,039

0,066

0,03225

0,026

0,028

0,017333333

0,015

0,001

0,001

0,000666667

0,036
0
0,018

0,1

0,175

0,121

0,112

0,127

0,012

0,023

0,013333333

0,066

0,001
0,003
0

0,001333333

0,036
0
0,018

0,001

0,014

0,015

0,001

0,00775

0,007
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10

1

1

1

12
12

12

12
12
12
12

13

13

13
13

d
potatoe
S
Fried
potatoe
s

Beef
steak
Beef
burger
Minced
beef

Chicken
Chicken

Chicken

Chicken
Chicken
Turkey
Turkey

Pork
steak
Minced
pork
Pork

Pork
souvlaki

21138

36013

13047

05118

5112

7935
5305
5166

10085
10220

10069
10136

MmpTékL
a

KotdémovA
o ntoé
KotdémovA
0 TtavE

2,25

0,03

0,0225

0,19

0,1966

66667
0,27

0,15

0,12

0,24
0,15
0,2
0,29

0,2028
57143

0,27
0,26

0,27

0,23

0,2575

0,15

0,05
0,08
0,17
0,13

0,1266
66667

0,04

0,14
0,16
0,13
0,08
0,08
0,07
0,1
0,13
0,21

0,06

0,09

0,1225

0,41

0,24

0,06

0,02

0,23

0,02

0,0357
14286

o

O O o o o

0,27

0,09

2 0,023
1,25 0,01225
3 0,031
1,23 0,061
1 0,053
1,74333 0,048333333
3333
1 0,011
0 0,035
0 0,032
1 0,037
9 0,025
1 0,02
1 0,022
1,85714 0,026
2857
1 0,05
1 0,077
0 0,019
15 0,031
4,25 0,04425

0,06

0,018
0,037
0,087
0,048
0,057333333

0,015

0,072

0,093

0,054
0,028
0,026
0,026

0,044857143

0,062
0,092

0,025

0,044

0,05575

0,054

0,01525
0,007
0,01
0,005
0,007333333

0,009

0,024
0,023
0,029
0,015
0,022

0,021

0,020428571

0,014
0,019

0,006

0,014

0,01325
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14

14
14
14

15

15

16

16

16

16

16
16

17

17

17

Lamb

Lamb
Katoikt

Ribs

Cold
cuts
Cold
cuts

Fish

Fish

Fish

Fish

Fish
Fish

Seafood
(octopu
s)
Seafood
(octopu
s)
Seafood
(squid)

17014
17169
17031

07944

10998

15088
15092

15230

Apvi
KOKKIVIOT

I3

o

Favpog
TNYAVLTOG
Favpog
poupvou

BakaAdog
TNYAVLITOG

BakaAdog

PPECKOG
TAOK(

Xtamodt
&dato

KaAauapt
a
KOKKIVIOT

7

a

2,59

1,99833
3333

1,5

0,11

0,25

0,24

0,215

0,29

0,3

0,09

0,21

0,08
0,03

0,3

0,155

0,03
0,03

0,03

0,23

0,2

0,13

0,082

0,1
0,03

0,1303
33333

0,07

0,02

0,1

0,08

0,02

0,05

0,06

0,47

0,017

(0]
(0]

0,0911
66667

0o

0,04

0,04

0,19

0,15

1,05666
6667

0,18

10

1

2,6

1,63833
3333

o

0,68

0,085

0,028
0,009
0,128

0,0625

0,001
0,01

0,0055

0,004

0,035

0,018

0,012

0,015
0,007

0,015166667

0,013

0,005

0,015

0,096

0,034
0,014

0,125

0,06725

0,006
0,013

0,0095

0,123

0,109

0,085

0,053

0,039
0,005

0,069

0,042

0,003

0,063

0,014

0,005
0,002
0,022

0,01075

0,004
0,005

0,0045

0,005

0,041

0,018

0,012

0,051
0,01

0,022833333

0,015

0,005

0,014
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17

17

17

18

18

18

18

18

18

18

19

19

Seafood
(squid)
Seafood
(shrimps
)
Seafood
(cuttlefi
sh)

Legume
s Lentils

Legume
s Lentils
Legume
s Lentils
Legume
s Beans
Legume
s Beans
Legume
s
Chickpe
as
Legume
s
Chickpe
as

Vegetab
les salad
raw
Vegetab
les salad
raw

15176
15271
15229
Dakeg
KOKKLVIGT
£¢
Dakeg
16070
PacoAa
couma
16005
PeBiBla
couma
16057
Taddta
vtopdta
ayyoupt
11253

1,58333
3333

1,28571
4286

0,9

0,18

0,24

0,32

0,2366
66667

0,04

0,04
0,09
0,03
0,06

0,069

0,09

0,059
857143

0,01

0,07

0,01

0,045

0,08

0,09

0,08

0,05

0,1

0,03

0,0614

28571

0,09

0,08

0,02

0,03

0,09

0,1

0,1

0,22

0,16

0,27

0,1628
57143

0,03

0,02

0,01

0,1

0,04

0,04

0,1

0,1871428
57

0,78

0,17

0,17

0,36

0,53

0,74714
2857

0,1

2,78

0,13

0,019

0,02128
5714

»07

0,019

0,001

0,002

0,009166667

0,012

0,001
0,001
0,012
0,021

0,013

0,003

0,009

0,0013

0,027

0,002

0,022833333

0,057

0,006
0,001
0,059
0,007

0,062

0,006

0,028285714

0,064

0,021

0,001

0,003

0,009833333

0,011

0,001

0,002

0,011

0,018

0,012

0,007857143

0,012

0,001

60



19

19

19

20

20

20

20

20

21

21

21

Vegetab
les salad
boiled
Vegetab
les salad
boiled
Vegetab
les salad
boiled

Vegetab
les as
main
dish

Vegetab
les as
main
dish

Vegetab
les as
main
dish

Vegetab
les as
main
dish

Vegetab
les as
main
dish

Fresh
Fruits
Fresh
Fruits
Fresh
Fruits

9040

9004

9252

Xépta
Bpaota

Z0Y0¢
(éypo
X0pTo0)
KoAokuOd
Klot

ApaKAg
KOKKIVLOT
6¢

Feota
(Toudrteg,
TUTEPLEC,
KOAOKULOA

Kiat)
MeAwtlave

Sy

MeAwt{ave

S
LOVCOKAG

PacoAdKL
a
KOKKIVIGT

I3

a

0,1

2,2

0,2

0,68

1,43

1,32

0,95

2,4

1,1

1,44

0,02

0,18

0,02

0,046

0,04

0,15

0,01

0,08

0,01

0,058

0,01

0,018

0,1

0,09

0,08

0,2

0,09

0,112

(o]

0,01

0,03

0,014

0,08

0,04

0,06

0,04

0,066

0,23

0,13

0,15

0,02

0,2

0,044

0,03

0,02

0,02

0,01

0,02

0,02

0,57

0,2

0,428

0,2

0,2

0,18

0,94

0,29

0,362

0,13

0,2

0,2575

0,08

1,08

0,232

0,000325

0,016

0,013

0,012

0,057

0,014

0,0224

0,001

0,0128

0,071

0,061

0,055

0,115

0,065

0,0734

0,001

0,0026

0,016

0,012

0,011

0,023

0,013

0,015

0,001

0,001
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21

21

21

21

21

22
22
22
22
22

23

23

23

23

23

24

Fresh
Fruits
Fresh
Fruits
Fruits
dried
Fruits
dried
Fruits
dried

Nuts
Nuts
Nuts
Nuts
Seeds

Chocolat
e
Chocolat
e
Chocolat
e
Chocolat
e
cookies
Chocolat
e
cookies

Stove
sweets

9326
9236
9094
9085

9291

16087
12061
12087

12155
12036

19076
19081
19078

18167

18157

19182

FoAaktop
TCOVPEKO

1,125

AN O O O

4,33333
3333

2,14

0,01
0,01
0,03
0,03
0,02

0,0137

5
0,26

0,21
0,18
0,15
0,21

0,202
0,02
0,04
0,14

0,04

0,07

0,04

0,0583
33333
0,04

0,0012
5
0,49
0,5
0,44
0,65
0,51
0,518

0,03
0,34
0,52

0,26

0,14

0,16

0,2416
66667
(o]

0,08

0,1

0,64

0,77

0,64

0,3425

0,16
0,22
073
0,14
0,2

0,204

0,73

0,16

0,5516
66667

0,33

[0} (0} [0}
[0} [0} 0
0,1 2 0
[0} 1 [0}
0,1 o] (0]
0,025 0,375 0
0,1 1 0
0,1 3 0
[0} [0} [0}
0,1 1 0
0,1 1 0
0,08 1,2 0
[0} [0} [0}
0,1 0 0
0,2 1 0
0,1 0 (o]
0 0 6
0 1 [0}
0,066666 0,33333 1
667 3333
0 0,7 0,8

0,001
0,001
0,001

0,0005

0,063
0,038
0,078
0,061
0,045
0,057

0,01
0,201

0,323

0,042

0,092
0,611333333

0,028

0 0
0,001 0,001
0,002 0,003

0 0
0,001 0,001

0,000625 0,000875
0,244 0,156
0,316 0,123
0,238 0,078
0,089 0,472
0,185 0,231
0,2144 0,212
0,019 0,003
0,112 0,01
0,161 0,016
0,074 0,146
0,049 0,042

0,05 0,009
0,0775 0,037666667
0,027 0,01
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24

24

24

24

25

25

25

25

25

25

25
25
25

26
26
26
27

27

Stove
sweets
Stove
sweets
Stove
sweets
Stove
sweets

Ice
cream
Ice
cream
Ice
cream
Ice
cream
Ice
cream
Ice
cream
Cream

Cream

Rice
cream

Alcohol
Alcohol
Alcohol

Refresh
ments
Refresh
ments

43506

1301

19095

19270

19168

14084
14004
14037
14145

14400

Kapudort 2,86
Ta
Papavi 3,31

XaApdg 2,99

KuSwvém 3,09
aoTo
2,878
3
3
MNaywto 1,8
Bavidia
MNaywto 2,34
GOKOAdTa
2
2
Kpéua 1,16

1

Puloyaldo 1,06

1,92888
8889

0,05
0,05

0,02

0,032
0,04
0,03
0,04

0,048
0,04
0,04

0,03
0,05
0,029

0,0385
55556

© O o o

0.00

0,1
0,1

0,13

0,066
0,2
0,14

0,077

0,1

0,04
0,05
0,03

0,096
33333

O O o o o

0.00

0,43
0,53
0,43
0,75

0,494

0,31
0,29
0,232
0,29
0,24
0,28

0,17
0,11

0,175

0,233

0,03
0,03

0,02

0,1

0.10

0,01

0,01

0,01

0,02

0,01

© O o o

0.0

0,29

0,44

0,13

0,312

0,99

0,89

1,2
1
0,86

1,215555
556

© O o o

0,81

0,26

0,75
1

0,41

0,77888
8889

© O o o

0,012

0,045

0,017

0,0204
0,127
0,027
0,031
0,052
0,068
0,068

0,025
0,022

0,018

0,048666667

O O o o o

0,023
0,042

0,087

0,0358
0,05
0,018
0,029
0,039
0,03
0,032

0,012
0,014
0,009

0,025888889

© O o o

0,057
0,013

0,01

0,018
0,015
0,007
0,006
0,007
0,005
0,004

0,001
0,004

0,001

0,005555556
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