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— The Assoclation Between Climate Change and Health:

_ The Role of Food System-Related Greenhouse Gas Emissions
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25 (GHGs) are vapors in the }tmrv,phf'ru::

CIimate Change: .I C: X .I -. -,_ 4 1!‘1‘n I_.r }Iu n.: at l;m md-Ih' ._ nl.r_i
Causes S ———

more GHGs into the atmosp

Injuries, fatalities, Asthma,
mental health impacts cardiovascular disease

Severe Air
Weather Pollution
Heat-related illness

and death,

cardiovascular failure
Humans have released a significant amount of GHGs since

the mid-1800s, and this has led to rising temperatures and
other changes in our earth and climate.

Extreme
Heat

Increasin
Environ- 9

mental Alergens Respiratory
Degradation allergies, asthma

Forced migration,

Water and Food Water
Supply Impacts Quality Impacts

Sol{rces of % :@ ﬂ @ 0 % . -__.-"-:" I B Cholera,

Emissions ¢ Malnutrition, cryptosporidiosis
Electricity Transp fon dustrial Buildings Waste Agriculture 7 r diarrheal disease campyl :bpact:r, leplosppi rosis,

harmful algal blooms

Vector-Borne Diseases and Climate Change in the Environmental Context in Haiti
Ketty Balthazard-Accou, Max Frangois Millien, Daphnée Michel, Gaston Jean, David Telcy and Evens
Emmanuel
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Indirect Impacts

Impact on health services

* Increased ambulance call-outs
and slower response times
Heat cramps

* Responsetimes

* Increased numberof hospital
admissions

* Storage of medicines

Increased risk of
accidents —
* Drowning

* Work-related accidents
* Injuriesand poisonings

Increased

transmission of
* Foodand
waterborne
diseases
* Marine algal
blooms

Potential disruption of
infrastructure:

= Power

= ‘Water

+ Transport

* Productivity
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Direct Impacts

Heatillness

* Dehydration
* Heat cramps
+ Heat stroke

Health
Impacts of . Accelerated
Exposure to e death from:
Extreme heat s Respiratory disease

Cardiovascular disease

* (Dtherchronicdisease
(mental health, renal
disease)

’ Hospitalization

Respiratory disease
Diabetes mellitus
Renal disease
Stroke

Mental health
conditions

s s s s s

Multiple vulnerabilities increase the risk of health impacts:

A T w2

Athletes Outdoor & manual
homeless workers

The less abled, pregnant, or The poor, displaced, and Children & the elderly
already infirm
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Figure 9: Cantribution of the global food production system to tatal GHG emizsions L] - ® 0
&  UNe L Oame
Qlher - non food related ———— Wasle: 2-4% o
emissions: 43-56% WWF e AT
Processing, fransport. " . . .
\ racing o et 5.2 @ Food Systems: Emissions and Solutions
Land use change and Fw Sﬁtﬂﬂ Fw S?SIIHI u
deforestation: 15-18% activities actions 2 U‘y Over 0
account [y could deliver 0 | of NDCs fail to
for up to 0o global emissions take food systems
Agricultural production: of total glﬂhﬂl reductions needed h}" 2030 EWI’HHMS
R emissions to reduce these
emissions

Source: GRAIN

It claims that while 89% of NDCs mention agriculture production, sg : : T o
agriculture emissions reduction targets are mainly included in wider &= m " o 4l .',r'.-_'-Ln L!-f"'
land-use targets. It states other actions, such as reducing food loss = |
and waste, or shifting to more sustainable diets, are widely
ignored.
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Figure 9: Contribution of the global faod production system to total GHG emissions i hd - ® o
. UN® "7, CLIMATE
Other - non food related —————— Wasle: 2-4% WWE e AT FOCUS

emissions: 43-56%

\‘-\ , - Processing, transport, . .« s .
\ packng ok vt 1520 Food Systems: Emissions and Solutions
Y
) i Land use change and Fuﬂd SyStEm Fﬂﬂd ““Em 900/
" deforestation: 15-18% activities actions 2 u{y Over 0
account 0/ | could deliver 0 | of NDCs fail to
for up to 0| of global emissions take food systems
_Agricultural production: [}f [Dtﬂ' g|{}ba|

reductions needed by 2030 | approaches
O | toreduce these
emissions

Source: GRAIN

It claims that while 89% of NDCs mention agriculture production,
agriculture emissions reduction targets are mainly included in wider e
land-use targets. It states other actions, such as reducing food loss
and waste, or shifting to more sustainable diets, are widely
ignored.

[
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“Life (ycle Assessment (L) si=o1+ v o1tz w2 wsre =xs1= 201, ziojx=E 2emix)e| o)

EE 5749| System BoundariesH{[A{ 2] O|+3IEHA(CO2), HIEHCHA4), OFASEEI A
(N20) 9| 2AIDtA AP (CO2eq)

1. AHAFCEA| (over 50%) g2
« Y EE: A= A A OFS ALs 2P0l M 25 HiEE S5 (02 §01, HlE AE 5 _ o
%‘7&!‘ QEF%’ |:|-||E.l' HH’: = “ ) Inputs of seeds, feed, fertilisers,
machinery, land & water use, etc.
o OUX|ARE: 5 21 & AlE0M AH|E|= oA X2 QIS =3 Xt
2- j|-_TO'_ E'CI X-” (ADDI’OXIma'[e|y 18 19 %) Agricultural production h ‘N
o AE IS AEE 7185 20N St o X| AHE It HIE™ 57 - I&
o R IYXY ULl E DPHOM LS B SR 2 [ fj?' :
,? o \L.-Pmcessmg&packagmg

3. K& (Approximately 15— 16 %)
+ 25 AFES UUKX0IM 2HX|Z 2E55t= IH0M 2ot HIEE £ Ole 28 =+
Chof| 2t CHE)
o N A 58 oM M Sl AE0M AH|E|= o4 X| Z2gt
4. AH| (Approximately 15 — 16 %)
« P U EH|: AES ZE[ohs g0l Zddh= ol X| ARt BiEE 5
o AH| O{E: AH[X[O| Al 2tof THE ST et
5. 2| (Approximately 0 — 4 %)
o SAFE 20| Y E A= M| 2PHo|M LHSHE HiEE 5
o M A N SAF X202 1S = M| o e s T

“E‘

Distribution & retail

4

- | . ..

r

% % Prsparatif:ln & consumption

B 153 ~

Ferulisers and pesticides into soil and water

Food & packaging waste

>> B = WOl HIE2 &0 et EHEtE 4= S, F, YI71= Oy A4 X102} /IS,
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“System boundary (A /A £/ ZH)”

Life cycle phases

*Eco-profile
*Hotspots analyes

*Scenario analvais

LCAOIM k= THel Z2AM|A, &, &5 2 des B8ot= 2|&
WA OES, 28, AL8 i T2t 22 RIE +Y 79| oY Ty
AMAE BAE ST, A, 715X STE FololH, LCAS| S 2} He{o et R715= ME +E2 H0H 22

M. Mistretta, P. Caputo, M. Cellura, M. Anna
Environment energy and environmental life cycle assessment of an institutional catering service : an ltalian case study
Sci. Total Environ., 657 (2019), pp. 1150-1160, 10.1016/j.scitotenv.2018.12.131
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“Sysiem boundary (A /A £/ Z7)” 1 4

- ZofefoiMo| gedtE =

. 2y

(completeness, accuracy, relevance, comparability, and transparency)

« =LQSHE2EHD} S22l (complexity and uncertainty)S I|SHE

U
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CRADLE

Eredagical Loog {Cradic-no-Cradie )

Table 1. Determined life cycle stages of food

P ",
Raw Materal Mlaterials ‘ Prodeet ¢
L i Lise Stage =+ Ead-ofl-Lifke
Eatractsn Manufachre m‘,“_” ,}

________________________________________________________

Life Cycle Assessment: Principles and Practice. Cincinnati, Ohio: U.S.
Environmental Protection Agency. 2006. pp. 3-9.

Life Cycle Stage (system boundary)

Activities

Percentage Distribution

Production (=farm; inputs,
agricultural production)

Processing and Packaging

Retail (transportation, storage)

Cooking (preparation, consumption)
End-of-life/Waste

Land use, water consumption, energy inputs, fertilizer,
pesticide use, farming, fishing, or raising livestock

Processing, energy consumption, waste generation, use of
additives and packaging materials

Distribution from farms to markets, retailers, and consumers

Preparation, cooking, consumption, waste generation
Waste generation, disposal methods

Over 50 %
(agricultural practices and farming)

Approximately 18 - 19 %

Approximately 15 - 16 %

Approximately 15 - 16 %
Approximately 0 - 4 %
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Author(s) (Year) |lssue Functional Units System Boundary LCIA
Mienhuis and de Greenhouse tomato 1 ha and 1 kg Gate-to-gate Midpoint
Vreede (1996) production tomatoes
Hanegraaf et al Energy crops 1 GJ and 1 ha Cradle-to-gate Midpaint
(1998)
Charles et al. Optimum  fertilization 1ha, 1 t grain, Cradle-to-gate Midpaint
(1998) levels for wheat and 1t-eq.grain
Geier and Koepke Agricultural region 1 livestock wunit, Cradle-to-gate Midpoint
(1998) 1 ha, and 1
product unit
Haas et al. Grassland farming 1 ha and Gate-to-gate Midpaoint
{2001) 1t milk
Memecek et al Arable crop 1 ha and Cradle-to-gate Midpoint
{2001) production 1 kg DM
van Woerden Greenhouse tomato 1 m? and 1kg Cradle-to-gate Midpoint
{2001) production of tomatoes
Huguenin & Roughage production 1 ha and 1 mJ Cradle-to-gate Midpoint
Nemecek netto energy
{2004) lactation (MEL)
Basset-Mens and Pig production 1 ha and 1 kg Cradle-to-gate Midpoint
van der Werf of pig
{2005)
Hayashi (2005a) Greenhouse tomato 1 ha and 1 kg Cradle-to-gate Midpoint
production of tomatoes Endpoint
Rossier & Gaillard Farms 1 ha, 1 MJ Cradle-to-gate Midpoint
(2008) digestible energy
and 1 franc
gross product
Mouron et al. Apple production 1 ha and total Cradle-to-gate Midpaint
(2005) receipts
Life cycle assessment of agricultural production systems: Current issues and future perspectives, 2005,
Kiyotada Hayashi, Gérard Gaillard, Thomas Nemecek
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Author(s Year) IS5 Functional Units Systern Bount LCI
Mienhuis and de Greenhouse tomato 1 ha and 1 kg Gate-to-gate Midpoint
Vreede (199 luction tomatod

Charles er al Optimum fertilization Tha, 1 t grain Cradle-to-gate Midpoint
(1998) evels for wheat and 1t-eq.grain
Geier and Koepke Agricultural region ni r to-gate lidpoint
198) d 1
nit
jaas et af Grassland farming 1 ha and Gate-to-gate Midpoint

Nemecek et al Arable crop 1 ha and Cradle-to-gate Midpoint
2001) production 1 kg DM

I| tation -.Hl._.l

Basset-Mens and Pig production 1 ha and 1 kg Cradle-to-gate Midpoint
Wert of pig

washi (20 ] i tomatd 1 | nd ki Cradla-to-gati lidpaint
pro 1 ! 1ato Endpoin

o ] illard Farm 1 ha M radle-to-gate lidpoin

15 lnge I e
an fran
Ir prod
Mouron er af Apple production 1 ha and total Cradle-to-gate Midpoint
200%8) receipis

Life cycle assessment of agricultural production systems: Current issues and future perspectives, 2005,
Kiyotada Hayashi, Gérard Gaillard, Thomas Nemecek

Jee Yeon Hong 14



HANYANG UNIVERSITY

COLLEGE OF MEDICINE

[ 2. AT A AEIOJA{S) RAITIA HYZE ]

T\ ster 2240 HTRA: A AAHOIAIS] 2AILA HSe| g

“ofjef =2t B el P

Table 2. National studies for conducting database

Number of

Food Items System Boundaries Source Method

Database/Tool Country

AGRI-FOOTPRINT  Netherlands 200+ Cradle-to-gate (including agricultural production, p Blonk Consultants, Wa Life Cycle Assessment

rocessing, and transportation) geningen University  (LCA)
COMET-Farm USA N/A Crat_jle-to-gate (full f_arm operation including crop a US_DA, _Colorado State IPCC Tier 3 meth_odolo
nd livestock production, land use) University gy, GHG accounting
. : European Commission Life Cycle Assessment
EDGAR-FOOD Global nja  Cradle-to-gate (agricultural production, land-use ch 5 G 'pecenon centre (LCA), emission factor

ange, processing, transportation, consumption) (JRC) databases

RIVM (National Instit Life Cycle Assessment
ute for Public Healtha (LCA), environmental
nd the Environment)  impact categories

Cradle-to-gate (including agricultural production, p

FOOTPRINTDATA Netherlands 250 : :
rocessing, and some post-production processes)

Danish Council on Cli Life Cycle Assessment

The Big Climate Cradle-to-gate (including agricultural production, p

Denmark 500 : . mate Change, Universi (LCA), GHG emission
Database rocessing, and some post-production processes)
ty of Copenhagen S
RISE Food Climate Cradle-to-gate (including agricultural production, p RISE (Research Institu Life Cycle Assessment
Sweden 800+ : .
Database rocessing, and some post-production processes) tes of Sweden) (LCA)

Jee Yeon Hong 15
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Table 3. Studies for conducting database

DB ¢4~

Author, Country Database #of food System boundary Source of data Method
year items
Cai, 2022  China Chinese Food Life Cycle 80 food Cooking Literature review (2005- Gathered all farm gate
Assessment Database items 2020, written in Englishor  values from articles
(CFLCAD) Chinese) for one food item and
average them
Sugimoto, Japan database of GHGE of 163 food Retail Literature review (conducted Selected one value
2021 Japanese food items in 2018)
Mertens, Denmark, SHARP Indicators 944 food Cooking Agri-footprint, Ecoinvent Using one farm gate
2019 Czech Database (SHARP-ID) items (conducted by gathering data value for one food
Republic, Italy until the farm gate in item, calculate with
and France national institute) SimaPro software
Rose, 2019 United States  Database of Food Impacts 332 food Farm Literature review (2005- Gathered all farm gate
on the Environment for items 2016) values from articles

Linking to Diets
(dataFIELD)

for one food item and
average them

oflQ] A AR 2| oA St ME(HXI 5)2 227tA HiEAI+E € =+ S5 2= matchingdt= 20|

A =) = LS &
Lot T 2Py S e P70t GlS. kA underestimation2| 715740 0L 2.

Jee Yeon Hong
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Database o/ £ = P127f 0/2f= -> DB &t 2=
Food Systems—related Greenhouse Gas Emissions Factor Database (FS-GHGEF-D)
- Upie | GHC GHEE Tnig
kz C02-=g1 U LCA St= Country
Nrcon-|n mame [ 7| BRI Ml )] W T Valpe | T = - 3 -
15061 fHat 71E 0.85128158  |ke 1 ke &g 0.851 Gate - conking United Kinzdom
150461 S P 0.811 ke 10 100 5 2 21.1 (Franva Frenca
15061 Sl P 14 ke 1 kz =g 14 Grava Unitad Einmdom
13D61 trelZl 71 g ke 1 kzeg 0.e {Gat= - cooking Franca
15041 fral=l PR 1.48 ke 1 ke eg 1.48 .G-ata - cooking Global
150461 e e 14 ke 1 keeg 1.4 Grave Unitad Kingdom
15061 Al 7IE 0.118 kg 1 kg eq 0.118 Grate - frm Spain
15061 el T 0.04 ke 1 kzeg 0.04 Gate - frm Spain
150461 e e 14 ke 1 keeg 1.4 Grave Unitad Kingdom
13D61 e e 1.4 ke 1 ke eg 1.4 Granva Swaden
Tunaea research project, "LINKING Health and Environmental 1.4 ke 1 ke 2 1.4 Crzvs Costs Fica
Outcomes to Dietary Behaviors in the United States”, by CSS and 1.4 kg 1 ke oq 1.4 Grave Franca
. . . 0. k= 1 k=g 0.9 e Unitad Eingdom
researchers at Tulane University School of Public Health and T = ] - e pev— TEA
Tropical Medicine. It aggregates data on the greenhouse gas 0,42 k= 1 ke g 0.42 Goave T shenon
emissions (GHGE) and cumulative energy demand (CED) associated 0.8 kg 1 kg =q 0.8 Gate - cooking Global
. , . - . . 0308020455 (ks 1 kz =g 0308020455 |Gate - &m Usa
with production of specific foods to facilitate linages with self- 0e - N P 00 Gats - cooking Tepmn
selected individual diets in the US National Health and Examination 2.1 ks 1 ke = 2.1 Gats - cooking Tapan
Survey (NHANES). This data represents generic “average” impact 0.3 kg 1 kz=q 0.3 Gatz - cooking Europe
. . . . 0.3 k= 1 k=g 0.3 2 - cpoking Eorzz
factors for the production of food commodities which, while not 043 ke 1 - T pov— oy —
specific to the US, we feel is an appropriate representation of the 1.63 ke 1 ke =g 1.63 MA Europs
production of food consumed in the US. o T ' ) ' o B T
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Food Systems—related Greenhouse Gas Emissions Factor Database (FS-GHGEF-D)
Table 4. A|Z T Al BA| AR BE 2MItA HiEH|S:(GHGEF, kgCO2 eq/kg) H|O|E{H|0| A(FS-GHGEF-D)2| HH2|X| 3 4|
GHGEF database
Food groups (20 groups) Total # of food  # of food items the ~ Coverage GHG emission factor (kgCO,eq/kg)
items GHGEF assigned (%) Mean Min 25th 50th 75th Max
Total food items 3,894 3,763 96.6 4.21 0.04 1.83 2.34 4.14 36.07
Plant foods (11 groups)
Cereals 681 678 99.6 2.59 0.78 1.84 1.96 2.34 33.37
Potatoes and Starches 68 67 98.5 1.45 0.35 0.62 0.90 2.46 3.12
Sugars and sweeteners 263 263 100 2.53 0.19 2.06 2.27 3.17 4,17
Pulses 137 137 100 2.06 1.14 141 141 3.00 3.35
Nuts and seeds 61 61 100 1.46 0.93 1.18 1.35 1.66 2.33
Vegetables 311 306 98.4 2.15 0.35 1.68 1.92 2.89 5.39
Mushrooms 33 32 97 2.81 1.92 2.04 2.62 3.65 3.65
Fruits 100 100 100 2.11 0.19 1.47 1.65 2.54 5.09
Seaweeds 128 20 15.6 0.59 0.04 0.04 0.39 0.39 3.12
Oils and fats (plants) 64 64 100 3.73 1.30 2.39 2.74 3.74 7.51
Others (plants) 12 12 100 2.55 1.55 1.87 2.7 3.22 3.27
Animal foods (6 groups)
Meats 234 234 100 16.34 2.09 6.20 15.23 30.38 36.07
Eggs 13 13 100 4.08 4.02 4.08 4.08 4.09 4.09
Fishes 349 349 100 7.92 0.99 4.03 5.22 11.31 18.7
Milk and milk products 460 459 99.8 3.56 1.73 1.73 2.24 5.09 9.48
Oils and fats (animal) 13 13 100 11.1 7.8 11.02 11.02 11.02 15.39
Others (animal) 15 10 66.7 4.23 1.31 4.59 4.59 4.59 4.59
Seasonings 452 445 98.5 1.87 0.91 1.52 1.89 1.89 10.73
Beverages 398 398 100 571 0.21 2.64 4.17 8.83 11.73

Alcoholic beverages 102 102 JE00/e0on Hong2.06 0.80 0.80 2.40 2.80 4.910
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Table 5. S2M440| 52 A2 NPt AZE AZALH 2 249tA HiEH~(GHGEF, kgCO2 eq/kg) Ci|O|E{H|0| A (FS-GHGEF-D)2| HHZ|X| X! Hx gk
4 of food items with high uncertainty After excluding food items with high uncertainty Difference from before the exclusion
Food groups (20 groups) by the MCMC" # of food items Coverage (%) Mean value of the GHGEF  # of food items Coverage (%) GHGEF
Total food items 265 (131) " 3,629 93.2 -134 -3.4
Plant foods (11 groups)
Cereals 15 (3) 666 97.8 2.43 -12 -1.8 -0.16
Potatoes and Starches 2 (1) 66 97.1 1.45 -1 -1.4 0
Sugars and sweeteners 0 263 100 2.53 0 0 0
Pulses 0 137 100 2.06 0 0 0
Nuts and seeds 0 61 100 1.46 0 0 0
Vegetables 5(5) 306 98.4 2.15 0 0 0
Mushrooms 1(1) 32 97.0 2.81 0 0 0
Fruits 0 100 100 2.11 0 0 0
Seaweeds 108 (108) 20 15.6 0.59 0 0
Oil and fats (plants) 0 64 100 3.73 0 0 0
Others (plants) 4 (0) 8 66.7 2.21 -4 -33.3 -0.34
Animal foods (6 groups)
Meats 1 (0) 233 99.6 16.21 0 -0.4 -0.13
Eggs 0 13 100 4.08 -1 0 0
Fishes 0 349 100 7.76 0 0 -0.16
Milk and milk products 1) 459 99.8 3.56 0 0 0
Oil and fats (animal) 0 13 100 11.10 0 0 0
Others (animal) 5(5) 10 66.7 4.23 0 0 0
Seasoning 17 (7) 435 96.2 1.85 -10 -2.3 -0.02
Beverages 70 (0) 328 82.4 5.20 -70 -17.6 -0.51
Alcoholic beverages 36 (0) 66 64.7 1.87 -36 -35.3 -0.19
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Table 6. ZUHLBUZAL 24A[2F A O| ZAL A FH=
Food groups # of food items
Grains 681
Potatoes and Starch 68
Sugars 263 O|HIIOJ0F X ALE 0|23
Seeds 61
Vegetables 311 O:| EL’l- le-l —-l T oo:|x_‘||OL| | I-O'”*-I HHEEl
Mushrooms 33
Fruits 100 = Y= o
Seaweeds 128
Seasoning 452
Oil and fats (plants) 64
Others (plants) 12 21,271%2| 24A|2t A|0|ZALZ & 389471
Meats 226
Eggs 13 Al IT | =
Fish and Shellfish 357 2000 A3
Milk products 460
Oil and fats (animal) 13
Others (animal) 15
Beverages 398
Alcoholic beverages 102
Total 3,894

Jee Yeon Hong
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L I s _
| Hstet A0 YRR AlE AlA-O|M ] 24TtA BiEC| oY
O|H2F040FX |-
<2UAUHUAE AR
(mE| HAFO |A
21,2718 CHat O = ALt
7.60
6.84
6.73
6.26 5.97
5.88 5,78
I I 4.04 5.08 4.72 I 4.91 4.81
4.31 )
4.27 l I 4.12 4.68
341 4.15 4.19
gl N
N [ | g B
A A A =R ..Il.lll..l!..
1-18  19-29 30-39 40-49 50-59 60-69 70+  Total 19-29 30-39 40-49 50-59 60-69 70+  Total 1-18  19-29 30-39 40-49 50-59 60-69 70+ Total
Total Women
W Grains = Potatoes and Starch " Sugars " Legumes m Seeds
= Vegetables | Nushrooms B Fruits B Seaweeds W Seasoning
m Oil and fats (plants) m Others (plants) » Meats wEggs # Fish and Shellfish
Milk products ® Oil and fats (animal) = Others (animal) EBeverages = Alcoholic beverages
100%%
o B E ] EREREN
8026
T0% . |
60%%
5096
40%6
30%
e N =E RN = = 5
a5 - — _
POg | HE B B E B = A B =" == N H " " B A m
1-18  19-29 30-39 40-49 50-59 60-69 T0+ Total 1-18  19-29 30-39 40-49 50-59 60-69 70+ Total 1-18  19-29 30-39 40-49 50-59 60-69 70+ Total
Total Men Women
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<A ARG 2R
510405 HS re) o] o) x| C}AHlO =) IIH] (D=2 /0= 2Ll == = ol= /000
orn FUsta|DF X|QFot Cifot Mol =2| THA|2f Al0|A|=l, 69l AFFE (FF7/EF7UANF HE FR/AMMAR/IER/FFH
(@) IT= /O =
LA BROIF2 4E, 19118] FR| HYShs A 1001 Hel FHEL =, 4 11107682 = 80 1000 0.089983231
s A|EY 13| F&e) S0 f .
01002 UTEL EE 4T 11107682 « 90 11000 | 0.099968231
wo|, 22|, B, 0|, & 44, 71, B, = T TR ‘ v
e 2| 89 Bo0s el 2EY 11107682« 90 111000 | 0.099968231
nE: =4 70 0.38| Moo | 7j T3 4 09183333 « 50/ 11000 008355
A 210 13| M1005 oo =3 4 02383385 80/ 11000 | 0.0B446B462
RP/UYR S/ HAHR 2) 90 13| U005 L TE R 11628571 «f o0/ 1000 | 0.104657143
e PE/LR4(142Y) 200 18 Ul 26525 o 20|00 | 0238725
Bl o1 30 0.38] MI00E o =24 4% pan 16525« 90| 11000 0.238725
afoiAle] s 1 o Blpe oY= gEH 16525« o0/ 11000 0.238725
— = B0l o= Y g 16525« 90| 11000 0238725
=z b bl 150 18] BIOIl oy we g 1525 +f o0 1000 0238725
(300kcal) i g 35 038 BI012 oS, 4 1298 +  666.666667 1000  0.865333333
Al2|EF Al2| 30 0.33| Blo13 oL B W DES4R0EE 50| 1000 | 0.077B4179Z
Axpe Xt 140 0.33] 1014 I (UBG4R0RE - 00| V1000 | 0.077B4NTEZ
v D70} 70 0.38| Bl WEEYAR 03645088+ 100/ }/1000 | 0.08649088
2 200 0.33] Bl wEwE D.B645088 +( 100 /1000 | 0.0B649088
JIEt 4 &5 0381 Bl IS 08640088« 100 /1000 | 0.08649088
; 5 g EamE 1 . .
ViR R wiE SR NR@E 0 o3 s e A ooom | oo
Rt mx*:ufﬁf‘ 770 0 0.3 B0 UEUR 0.7813007 | +{ 100 /1000 | 0.072132068
HRKAH) 30 0.38] TR (I EEE] 1 B4558ET +f 100 1000 | 0.134666667
AR ALE: MVIED), H0|3, £R0|, MESIX], OIR7HR/MA/A DIO31 o e 1562 «{ 120 /1000 0.23544
w(7/E]) U WeHW, @ 5)°] 2 2015 KORIs 18] RS 8022 HAIE Blo:z =2z E i 1562 «{ 120/ 111000 0.23544
U Z® 300kcalol] s at= HEHE 130210 7HESIRIE W, 18] Baof sigst= g 1033 ohel OFR2L, SfE1H 132« o0 11000 0.1188
202001 MZ $7HEl AB(EZI4 FA)), 20204 191 18] B2 S AB(uieHY BA|), -
Jee Yeon Hong 25




HANYANG UNIVERSITY
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I— 2|SsI0r 20| ARITOY: B A AHOIA S| 2471 HE0| o J
Al Ao .
<AAEERE 201 HZIAUT AL (AL 21): 5.08 kgCO2eq/day, 2093.93 kcal
Table 8. Greenhouse gas (GHG) emission factors of .
individual food groups for 1 serving Table_9. Recom_mendgd Dietary Patterns
2 servings of Milk, Dairy products
Food Groups GHG emission factor : : : :
for 1 serving (kgCO-eq) Energy Grains Meats, Fish, Vegetables  Fruits Milk, Dairy  Qils, Tota_l QHG
Grains 0.3016 (keal) Eggs, Beans products  Sugars emission
Meats, Fish, Eggs, Beans 0.4811 900 0.3016  0.7217 0.3809  0.2087  0.7960  0.0322  2.4411
Vegetables 0.0952 1000 03016  0.7217 0.3809  0.2087  0.7960  0.0483  2.4573
Fruits 0.2087 1100 04524  0.7217 0.3809  0.2087  0.7960  0.0483  2.6080
Milk, Dairy Products 0.3980 1200 04524  0.9623 04761  0.2087 07960  0.0483  2.9438
Oils, Sugars 0.0161 1300 04524  0.9623 05713  0.2087  0.7960  0.0645  3.0552
1400  0.6032  0.9623 05713  0.2087  0.7960  0.0645  3.2060
SIF 20122 7 &= FHIE 5 E HESH=s 0| THEHS EH, 0= 1500  0.6032  1.2029 05713  0.2087  0.7960  0.0806  3.4627
" N N 1600  0.7540  1.2029 05713  0.2087  0.7960  0.0806  3.6135
Lancet(SX|E T AH|ZF2 250ml)0| X{|QFst X|& JHsot ATkt I Q AFS}HH,
(FHIZ 8 IS oI 5 2FS e AT B A 1700  0.7540  1.4434 05713  0.2087 07960  0.0806  3.8540
CHE AlO| IEHGHR 10122 27 L= |XMIF)0l| HIsH U2t 2 24TtA HiE 1800  0.9048  1.4434 05713  0.2087 07960  0.0806  4.0048
22 HOiE 1900  0.9048  1.6840 0.6665  0.2087  0.7960  0.0806  4.3406
i, . 2000  0.9048  1.6840 0.6665  0.4174 07960  0.0967  4.5654
N L L 5t
= FyetePhHlEohs FE A HFF2 oMM 75M| Ol Bt=01el Y 7100 09048 1.0246 07618 04174 0.7960 00967  4.9012 |
QFA ME| 7| =S HA|SHD, 07| A A0l LEAJo| 242 &2 F 2 400kcal, A1Q! O 2200 1.0556 1.9246 0.7618 0.4174 0.7960 0.0967 5.0520
Mo| Ho Bl= = A X|SHHS A K 2300  1.0556  2.4057 0.7618  0.4174 07960  0.0967  5.5332
gl B2 oHF 1,900kecal S S 25 TE 2400 10556 24057 07618 06261 07960 00967  5.7419
SI20|| & B OX|ZES MA[EHI§ LAIDIA HIEZFS A 5.74kgCO2eq/day, OF 2500  1.0556  2.6463 0.7618  0.6261 07960  0.1128  5.9986
A 4.34kaCO2ea/d 2600  1.0556  2.6463 0.7618  0.8348  0.7960  0.1289  6.2234
S F.oaKgLseqgiaay 2700 12064  2.6463 07618  0.8348  0.7960  0.1289  6.3742
WWEFO| A AlO| %2 LU HiESSH= 2AIDFA S 4.09kgCO2eq/day 2 E0{0F5t 2800  1.2064  2.8869 0.7618  0.8348  0.7960  0.1289  6.6148
Cto HA| AZERAM S XHEI0] AAFZAIS A2 HA|Z LRSS,
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Cardiovascular Disease Association Study (CAVAS), sZ=X|] CHAKt

Health Examinees study (HEXA), = A| X3 CHAFKt

3. DB A & 24

7| siof 212e] HTBN: AE AN 2UTA HiEe| e

>> CHAFES S 10| AT oA E A

19,546

HANYANG UNIVERSITY

COLLEGE OF MEDICINE

-
]

58,744

11,781

7,765 prevalent MetS cases at baseline

Table 10. CAVASS} HEXA t) A7} 71 & E4

CAVAS HEXA
N 11,294 44,752
Cases (n) 2,398 5,922
Person-years 58,245 227,117
Age (years) 57.6 £0.09 52.73 £ 0.04
Sex (% of men) 38.69 31.14
Body mass index (kg/m2) 23.38 £ 0.03 23.36 £ 0.01
Education level (%) 30.74 70.77
Physical activity (%) 22.37 39.67
Current smoking status (%) 15.95 9.62
Alcohol consumption (g/d) 12.11+0.34 7.75+0.12
GHG emission (kgCO2eg/d) 3.69 £ 0.02 4.07 £0.01

11,019 prevalent MetS cases at baseline

11,579

202 implausible diet information: 1) 11 or
more missing items of the food frequency
questionnaire (FFQ); 2) 99.5 or 0.5
percentile of energy intake calculated from
FFQ in men and womnen separately

47,725

11,294

285 missing values of covariates (age, BMI,
education level, physical activity, smoking
status, alcohol consumption status)

46,895

830 implausible diet information: 1) 11 or
more missing items of the food frequency
questionnaire (FFQ); 2) 99.5 or 0.5
percentile of energy mtake calculated from
FFQ in men and wommen separately

CAVAS

44,752

2,143 muissing values of covariates (age,
BMI, education level, physical activity,
smoking status, alcohol consumption status)

HEXA

Jee Yeon Hong
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2|3 810t 21240] AFRHEDY: A Al AHOIA O] AL HfZ0| A
20| O X KJ|oddFx A > 106 FOODGROUI * [06 FOODGROUP E ¥ | 475 FOODNA_IVIE =) % || Grave ¥
2 AR A oA =4 UE, A58, SH 2.894961571 | 2.2466964
AlO|MX|H 2 AL =1, AR 9 87.10503843 | 1.9581001
FFQ (M0laF 2= 2A) = Sms agos
=, A8F, SAAAE AE 0.261228231 | 2.1957873
10670 AES5, 399 AlE W A =, A i) 9.738771769 | 1.9581001
=2 Rice with bean 1.9670757
Table 11. CAVASS} HEXA A A & 8 A7 A & A14
Food erouns GHG emission factor
group (kgCO2eq)
Unprocessed Red Meat 151.4246 Poultry 56141
f;eaéood ifjfzi Rice Cakes 4.6761
offee ,
Breads 4.2068
3275 ..
llzfl'f essed Red Meat ;2 i’g 6 Coffee Additives 4.1589
: ' E 4.0917
Pizza/Hamburger 26.6883 BES
Shellfish 241736 Mushrooms 3.9644
Dairy Products 228176 ;eg‘mrltes ;i?g;
Green Vegetables 22.0066 eSS _ s
Seaweeds 12.8050 Pickled Vegetables, Other Pickles (jang-ajji) 3.3843
Fruit 11'9 4;19 Potatoes and Starch 2.9188
Processed Seafood 11.3718 Spreads 1.8381
Salted Seafood 11.1780 Milk 1.6902
Noodles 10.9472 Tomatoes 0.9851
Total Rice 99744 Carbonated Beverages 0.6536
Other beverages 76297 Dark Yellow Vegetables 0.6265
Pickled Vegetables, Kimchi, Green Leaf 7.4133 Soy Milk 0.5766
Pickled Vegetables, Kimchi, White Root 7.4133 NUt_S 0.5295
Other Vegetables 5.7647 Grain Powder 0.2015
Cornflake 5.740 Tea 0.1913
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Table 11. 221848 S8 &3t 1 74x] 183 GHG 40| Tf
CAVAS HEXA
Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3 Factor 4
Vegetables/legumes/fish Lacto Meat Coffee Vegetables/legumes/fish Meat Lacto Coffee
Other vegetables 0.66 Fruit 0.60 Unprocessed red m 0.58 Coffee additives 0.90 Green vegetables 0.74 Seafood 0.59 Breads 0.62 Coffee additives 0.79
eat
Green vegetables 0.65 Tomatoes 0.52 Processed red meat 0.53 Coffee 0.89 Other vegetables 0.68 Shellfish 0.57 Spreads 0.52 Coffee 0.77
Kimchi, white root 0.59 Dairy products 0.44 Poultry 0.49 Mushrooms 0.59 Processed red meat 0.50 Dessert 0.44
ed
Kimchi, green leafy 0.56 Milk 0.44 Breads 0.45 Seaweeds 0.54 Unprocessed red m 0.49 Fruit 0.40
eat
Other Pickles (jang 0.48 Nuts 0.38 Noodles 0.44 Legumes 0.51  Salted seafood  0.46 Dairy products 0.40
-ajji)
Seaweeds 0.46 Seaweeds 0.35 Shellfish 0.38 Fish 0.51 Poultry 0.44 Nuts 0.33
Fish 0.45 Potatoesand Star 0.31 Processed seafood 0.38 Dark yellow vegeta 0.50 Processed seafood 0.39 Milk 0.33
ch bles
Legumes 0.45 Total rice -0.37 Seafood 0.35 Potatoes and Starc  0.47 Fish 0.38 Tomatoes 0.32
h
Mushrooms 0.45 Kimchi, white root 0.45 Noodles 0.33 Cornflake 0.32
ed
Potatoes and Starc 0.40 Kimchi, green leafy 0.42
h
Dark yellow vegeta 0.35 Fruit 0.42
bles
Tomatoes 0.36
Other Pickles (jang 0.35
-ajji)
Variance explained 3.35 2.49 242 1.72 4.00 2.45 2.33 1.73
(%)
Jee Yeon Hong 29
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