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3060L  dq0mbgggzsdo 893500306000 s ©IGHIWMMo© Tg3o3Lg0  Fmem-
Goxnbdaon®o  9639¢9/3000b3500  33w930L  MomMgMEo  dmbsfowrol
565969B60 3mbs3gdgool 35035¢0olfobgdoom. badmemm m3mdnb@gddo
(©™3799630L  39¢39mwo  bsfowrgdol dobbmdMmozo  ©sbodbmergdol

d9L505d0lo©)  IHIMOWGdOm  s©3[gMgo:  5) 33930l dmbofoerols
X9BIOMG™MBOL  dMBoMgmds X 9BIOMgEMIoL/bsdgoEobm  olEm-

60580; 8) bobsbdMwms 153390Dg bgdolsfi3mdmds s d9bwwM39do,
930603039960 $H3060000 ©s BbZs bmEosw®m-93mbmdogme olEGmMmosdo; )
06g3mM35305 89000359963 gd0L 250mygbgdol Gglisbgd FodseloMagdemdols
obEMO05d0; ©) L33wg30 30M0L B3gwEro 33990L IMEIEOL JOMOMSO
360b303gd0L, 339006 M30L9dYMHGBMS O FoMxImgdsms, 0bogzoEOL
33000000  J39390%0Ls @5  B393900L  5Bob3gwO  OYGHWIMO  OLEHMEMO0S

3w0603996M0 F9gi35L930L obGMMomwo bsfowol dg-4 dygbgeos.
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3. 9oqbm@HoiEool Goligzol b3Mmobobyol bgwbsfigm - Jsebm@Mogool
MoL3IOL sLOAJDS®, A98M309gbgod HsbEsbIMms 33egz0oLs s Jero-
603160 dg358900b EOHML (93mIgbgdwo dobo bm@MHoE0Eo Ggxrslgdol
dm3wg gm™ds (Mini Nutritional Assessment Short Form (MNA-SF)).

09GO dgxsLgdol dgmmgdo:

Lodomzgeml  3m3wgaooolbomgol,  GgLsdsdolo,  by3zwg30
X23799830bm30L  FogdLoToWMMO©  5I3EHOMYPIMo 39MLOOL Tgbombgzsw,
P39 @0309BscmoBgm 15 Hodol 150-Bg dgBo Joombgo@o (https:/www.
nutritools.org/tools 39653069  0dbs  Qosdmfdgdmewo 05.08.2019)
056000930, 990ga0 3 Loggbm@ol  (9Ge30l) gogwoom: 1.
0530530039¢5© 3935MP0gm Bmyso ©sbodbagdol og@-dgxsligdol

J0bgo6mqd0; 2. 3500 MOl (39030 ©OZORAMNBI  3ZWIZ000 0
306036 3ModBHozodo bgadobsfzomdo s, B3gbo 33eg30L oBsobol

d9L5d5dobo©, Y439wWsBY Lbs0dgE™/LEbm  Jomgbsgdo (7 Godolb 100-
b9 9930 30mb3z560) s, dMML, 3. 2odM3Ys30m OYEH-300b35MJO0 ©S
1306060l 0bLEHMWIGEGHIB0, HMIWYdoE FToBEMWO 0ym Logsbyqdmo
bsbsHIMgdolm3zol (4 GHodol 20-bg Ig@o 3ombzsMo).

3909390, bbEIBINNWms BMEHMmogoMwo  LEGIGHMLOL  ©OYGHIOO
39535L9d0Lmz0L  Bggb  F9g3sMbogo  J3gdmo  dmyzsbowro  Fgomgdo
(-0LBHMOO0YOMNB o ,ToBYBHGOEOOL MOLZOL L3MHOBobyoL bgaliafym-
Losb® ghmoq - ob. Bgdmm):

e ©09HMMH0/©0gGH-0LGHMM0s - 3Mgdomo  0bxmMIsgos 33900l
2396099m9d900L, 3390000 B393900L s 393900, 33900l BHMIOEFOVIXO
3589Mbol s 3390000/1533900L 5MHY3560L, s3MgNZY, bM3MFdOL Halol
53094 BHmM9d0L Tglobgd.

e 33990l LobdoMol J0mbgoMmo - 33900m0 LOLIOMOL J0Mb3GHOL
36HmEdEHoms  LogsMsm  bmlbs  [obslffo® ogm  Fglfogerowo s
96535dbr0g0  boewoBol  Loxgmdzgeby  sygbowo.  33wg30L
14

©50Y9ds0g, bobyMde035 (osbermgdom, 18 mzol obdsgermdsdo
LobEOOG™  39MLoobmM3OL s 3330l LEKo ool Bsbdogrby
LOHMEYMROLOZOL) @, 53537 OOML, YGHIWMEMOE dgzoLfogwgom ol
15533990 3OM©JGHJO0 s 39MIJO0, TGS odmMYgbgds 439w sBgbdocmos
60O M0 30399300l BsbsBIME 30609330 0ol Jomazswoljobgdom,
6M0: 5) BHOOE0ME0S, B) Sb53MB 5EI3GHOMYPIMWOs (3., 3MBLOLEY-
Bgoom, mgMHdmwo s 999560399M0 ©3v9ds3900L batobbom, Lboggdmzgbm
®30L909000, dMbgargdols s T9gm3z0LgdoL Y0 EH039000 ©s Bb3s), 9)
bgdobsfizgomdos @gdbmemaom@ma s 93mbmdol®mo (359., S030¢s©
5 LMoz BsEYds, OELLBL 065bgds, 050305 s bb3s).

e 24-b5500560 5EFoMTmgds IMOZoXRJM©O doymdom (Multiple
pass 24-hour recall) - oMo 33900l Fgg3sLgdol s©bodbmwo dgommeo
3959m304qgbgom 4-%96 2-3-00sb0 06 M35¢gd00m 4 55056800 I3MI Mo

©OObL 356353eMd5d0, b MG, OO0 “9ddg oL b EEILLLHswEol
Boogom, 5 goblbge39d9mo doymdom 5 byggbm@a.

33w930L  3Mm3gldo  2s0mygbgdmero gzgws 30mb3zsM0 ogm 0bGg-
30M9600L dogH oMo (interviewer-administered), dgoglie Lozzwrgsy
30606 3060306 3nbESJEHOL 306:MBYIT0, 0bFMMT5300L LwIHMASE MO
Dgodml (3sy., mxsbol §g3col, Bomglegol, dmdgwgerol/db®mbzgeols)
2080m9g96905-Bo@rmn300m 0bxzMm®OTo300L  oLOEILEH MBS s Lo®(jdw-
Bmds-bobmMmdolimgzob.

3000bs3M000 YBoW s oMMz O GHWMO 9bgeyool
0mbdomgdsbonsb  (EI) gMomo©, 35o®o  gmemdnwmoom  33¢930L
000MYN0  Ibsfoolmzol  asdmzm3owgm  gbgMyool  LagsMomm
dmmbmgbowgds (56 Logsomm  9bgMagBHo3mwo  dmmbmgbogds -
A9mdobol oHMLGHYds 38.0.) (EER). sbg3g, 290mgzomgzsmgod  ©og@do
969600l Bmbdocmgdobs s 96900l  LogsMomm  dmmbmgbowrgdols
056396909000 oM ™ds (EI/EER%). 8009dweno 89093900l dgLsdsdobs,

U533€030 XJIBO 395300 4 J39X3LIBO.
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BGoGoLEGH03WMmo 99535b9B0L Igormgdo: 33@0301) 80@3?)360
LEOGHOLAE03NOO GgbBHOOLMZOL godmgzoygbgo LmEoswrwe dgsbog-
M905m5  LAIGOLE03MOO 353930 (SPSS), ©s9mm3000909¢» bodwdos 153300030 3M37Es305
0b6x3m®IoMgdmer  mobbdmdsby  bgwdmfig@ol  89dwgy,  33wg3sdo

Bogbonm 60-85 fierols sbsgzol 75 306o. dmbs sbs3mdGmog0 (60-75 o

A9bdo (Independet samples T test) @o 39M056GMs sbsewoBo (ANOVA),

935K JM0/BM3e0Md0MO  9aMgds (Multiple Comparisons, Bonf-
erroni), 30OLembol (Pearson) 3mgn0(309630 (3Mgs301M0 GHILEGO), 3935L 75+ %) @ 396@yOwe Bodboo 3gxaagdol gnedonyds. 33egz0b

obgdbo (Kappa’s index), sfiyg0mgdemo Bodemdgdol @gbio (Paired 9mbsforgms Gom@gbmd®mo30o s 30Mm3E36¢wMmo 3osbsfomgds obowmgom

Samples T test ), deob-5¢EHTsbol (Bland and Altman) LEs@olL@ozwy®o

Gabdo. 70
60

50 M 3560

40 M joeo

30

20

10 1

0 -

©053M5390Bg (LMo 3 s LYYBOMO 4).

U333erg30  J3oXTBO<T5 J3oRBBOT5+
XOIBO

BG500 3. 55336930 XAMIBOL ©5 JZIX3IBIO0L H5m©gbrdGHOZ0 290sbsfjogngds.
1533930 X3RO = 60 § (n=75) - 3530 (n=14), Joewo (n=61); J39x3Bo <75 §§ (n=64) -
3530 (n=9), Joeo (n=55); J3ox B0 75+ § (n=11) - 3530 (n=5), Joo (n=6).

90
80
70
60
50
40
30
20
10 -

0 -

M 3560
B Jsero

Us33erg3o  J30XenBO<75 J3oReNBO75+
XoIVO

bH00 4. 1533¢930 X3IBOL W5 J39XBIBIOOL 3HMEIBGHMO 90sbsfoengds.
1533930 X3MRB0 = 60 § (100%) - 3530 (18.7%), Joewo (81.3%); J39x 39530 <75 § (85.3%)
- 3530 (14.1%), Jocoo (85.9%); 94393530 75+ §f (14.7%) -3530(45.5%), Jocwo (54.5%).
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B396 3096 BoGMmgdme 33930l 9J3L BMAsO ©o 3gMdm Fgpgaqdo.
332930L Dmys d99a90L M0l 4odm®mbgma doagz5860s ol Bod@Eo, Hma

JoM0M5© 3005636900 O 30MHZYEO 493049690 50090 GHYMBobo.

36O M3MIgEHovemo 9gx3519d0l 990gagdo:

LEOBIOEHMWOo goBMmIzomo (Lbgwyeol Hmbs (Fobos), bodsmang, ool
5 0gdml, dBOOL QoMIgaMfgMH0Ewmdgdo, Ldmogs 39600l 3560l BaggiEol
Lobdg) o odmmgeomo (Lbgmeol dsbiols 0bgdbo, Fageols s 0gdml
2390L9IMFIHOMBIMS Botrmds, FOOL 37bMOL BMO) LoEOYJOOL v
s 358396908 qd0 (LEHBIOEHMWO FIBOOM) IZMNZoWI sbo3MDOOZ0
5 bdgbmdMo30 608bom dsdmymaow J39xawBg000. LEebEIMEHWO Fobm-
93000 QO 2590103¢00 SBNOHM3MTYEHMHOMO 06E035GMMGOOL LBsdmoem
X29B3wIO0 990093900 Imygzsbowos sbHowdo (ob. gbowo 1).

B, 3530 Jocwo

Osbsls-

osog-| <75 75+ bgem <75 75+ boyem
@0 [ (n=9) (n=5) (n=14) (n=55) (n=6) (n=61)
Wt 82,9 (10,4) | 77,8 (10,7) | 81,1 (10,4) | 79,4 (15,5) | 69,3 (13,6) | 78.5 (15.5)
Ht 1,7 (0,1) 1,7 (0) 1,7, | 1,6(0,1) | 1,6(0,1) | 1.6(0.1)
BMI | 27,4(3,6) | 25,8(2,8) | 26,8(3,3) | 30,6 (5,6) | 27,2 (4,8) | 30.2 (5.6)
WwC  [103,3(12,5)|101,8 (9,8) [102,8 (11,2)| 97,7 (12,3) | 90,8 (10,0) | 97.0 (12.2)
HC 107,3 (8,6) | 106,2 (7,0) | 106,9 (7,8) |116,8 (12,9) [106,5 (10,0)|115.8 (13.0)
WHR | 1,0(0,1) | 1,0(0,1) | 1,0(0,1) | 0,8(0,1) | 0,9(0,1) | 0.8(0.1)
MAC | 31,6 (2,7) | 28,4 (2,7) | 304 (3,0) | 324 (4,1) | 29,7(4,1) | 32.1 (4.2)
TSF 1,808 | 1,905 | 1,9(0,7) | 3,1(0,7) | 2,7(0,5 | 3.1(0.7)
AMA | 54,1 (17,0) | 39,9 (7,0) | 49,0 (15,6) | 41,5 (10,4) | 36,5 (11,0) | 41.0 (10.5)

3bGowo 1. 560HM3MTYBHH0s, BBBIGE O 35BMIZ0m0 ©s FoFMMNIEOMNO
booEggdo  (Lsdmoerm  3sh3z9bgdgdo  LEHBIOGHMWO  ©Y30530000  (SD)).
25BmIz0m0: fmbs/Lbgmarol dsbs (gbHowdo Wt — weight (3p)), bodsoang (Ht —
height (3)), §geolb go68gdmfig®owmds (WC — waist circumference (13)), ogdml
2560390mfgMowmds (HC — hip circumference (13)), 9odbGOL 450IG3MFgMOMds
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(MAC(MUAC) — mid (mid upper) arm circumference (10)), bodmogs 3mbmolb 3sbols
653930L bobdg (TSF — triceps skinfold thickness (13)); go0mmMg0mo: Lbgmeol dsbols
0bgdbo (BMI — body mass index (33/3%)), §igerol 4o®839mfg@owmdol 895356MHgds
990l oM 3gIMgMH0MmdLmsb (WHR — waist to hip ratio), db6ob 37bmob godommdo
(AMA — arm muscle area (b3?)).

1533193 30O MIMOZEGLMBSL, (72%-b, 39Odm, 54 306L (<75 §
n=47, 75+ §§ n=7)) 3obbogmmd9gdom, 75 fwsdg sbs3ol bobsbdmwmgddo,
05910030600 F9wobs go6dgdmfigHowmdol Loym®omgdm dsB396989¢w0
- 88 UL0-By dgBo Joawgddo s 102 LI-Bg TgBo 05953539000, M3
3L YOO0Ms© IMTSE GO T9BHodMEIM MoL3Bg JoMomgdL. (0b. 3bGoo
1, byBoomo 6).

F959b60OL 2oMTgImFgHOEXMBOL 45HBMIZ000 oH0bs, HGMA 33eg30L
003900 Imboffoemgl o6 od3l 23,5 LA-bg bsgergdo Tohzgbgdgwo s,
900530, 59 35M5dgBHMOL dobgwzom, TowbmEBHmogool Gobzo (ob.
Lr@omo 8).

Lodomogs 3960l 3960l 653930L Lobdol Fgxzsbigdom bGowdo (ob.
3b®owo 1) Fomdmagbow gzgws J3gxamado 3564399s gbodol dsmowo
05396900 oxodboMs.  bm®mAsermMo  8sB3969d9o  oy0bws
dbmemE 2 9595353L (1 8mbmo, 1 bobsbdmero), sdswo dshz969d89wo
dbmwmE 1 bsbsbdwme 9s85353L (BMIgwoi 33¢g30L dmdgbGdo oym
39EH0m0 L3MOELAGDo).

LsdMszs 3960l 3960l bs3gEol Lolbdols @s FsdbGOl  4o68g-
9ffgHomdol 358396989 ms Lowwydzgmbgy L3gEOSW MO BMOIMEOL
398my9b6gd0m  godmmgzwowmo FbMHOL  3MBMoL  GoHmMMdO, SLSIMOMOZ0
39603960 gdol  gbodsdolo®, 9M9509J35¢wM0 (Brm@mdol Bobodsgre
b3smBY) 50IMAbs Tbmmmo 4 bs33zwg30 3060l Igdmbggzsdo (4
05953530, 900 75 o0y s 3 do0060 75 ool Bgdmo sbogols).
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LEHobodEGHMwo fobom gobmdowo ULbgyawol dosbol  0bgduol
dmbs39d9d0L GqLlodsdobo, Asdm03gzgms Fo®do fmbols s Lodbwydbol
A96@gb3os. xsb3m-L  3M0FHIO0MIgdOL  dobggzom,  3Zwg3zolL
dmbsfomagms 78,7%- bmM3sBg dsmoo 3sb396900  ©va0bs,
21,3%-b - be®Boqrm0o ©s bm®IoL Jggdmo dsbgz9698gwo s EghmL (ob.
bBo00 5).

30
25
20
15

B 6068500760 Gobos
B 3560 feabs
H boduvygbg

Jogro 3560 Jogo 39560
<75 75+

beyGsoo 5. Lbgmemol dstiol 06eglol os35Bmbo Kxs6M-I 3BoE HoMdgdol
89150580Ls© (L3330 KXAMBOL dLv3MDMOZ30 s LguMdMO30 b3xE30BOIMOMBdOL
39035¢0U{j0bgd0m). BmGIscrm@o fmbos: 17 3060 (n=6 3530, n=11 Jowo); FsOdO
§mbo: 26 3060 (n=5 3530, n=21 Joo); LodLwydby: 32 3060 (n=3 3530, N=29 Joo).

0¥ ©5399HBMB0M K 9bIM-b 300E MmOl s, BrMTsEw Mo, FoMdo
fmbolb s Lodbdbol (Lbgryerol dsbol 0bgduol dobgzom) sbszMdMog
5 396009OH 350565oEgdLMb GPOM, guol yomdgdmfgMoemdols
953969090l s Bobmb SLMEOMYIMWO TYEHOMWMEMO FSOMEGdJIOL
GolgLbog  3930m35¢0obfobgdm  (bdglol Tglsdsdolo, dmBo@gdwo b
oMLYOOMOE IMTSEJOE0), J399mm dmyzsboo bsbsboo mzgselisbobm
2950905 LEXYEO bLIBsmo (ob. LyyHsmo 6).

20

B <75
B 75+

boGosmo 6. bbgmewol 3sbol  0bgdiol  ©os3sbmbo  (xs6dm-b  3Modg-
600900L  Fglododobs) s  FIGHOdMEIMHO  33MMNYEgdIPOL  Molzo (ool
390399mfgMHo®mdol Fgnolgdom xsbdm-I BL3MIdOL Tgbsdsdobs), Lsgzzwgz0
X39IB0L SLo3MOM030 J3gXFMIRBIOOL Fo035¢olobgdom. be®Tsem@mo fmbs sdgl 17
306U (<75 {f n=11, 75+ §f n=6); 35600 imbs - 26 306L (<75 {f n=23, 75+ §§ n=3); Lodlwydbg
- 32 3060 (<75 §§ n=30, 75+ § n=2); 39¢%o0mMHo GHoL3o 56 5J3L 10 oML (<75 §
n=6, 75+ {§ n=4), 3cmds}Hg0o 593L 11 3oML (<75 § n=11, 75+ § n=0), sOGLYdOMS©
0035390090 5§3L 54 306 (1533093 30O 72%-U, 5J9sb <75 § n=47, 75+ §§ n=7).

abo30L @ Lggbol Fglsdsdolo, IYObEs Ladwgowm dmbsggdo
(LEHBIOFHMEO ©Y305300M); 5) 53H350MTbIoE Ol (EYIOL360), Bmame s
239DM33000 5¢GIOBsE00o BNOHMIMIYBHMoMwo 060 3sGH™MOL s d)

d0bgdlol s ©gdod39mol, ©gdoLdsbol 9d3035wgbEEmo Lodsmerobs
5 bbgoerol dsliol 06gdbol, H@AMEME 458mm30wwo 0bo3s@EMmMgdob.

do09dvo 8993900 FoMdmygbowos 4398mo dmygzsbogn sbowdo (ob.
3bOowo 2).
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seo@g®bs- 3560 Joemo
Qoo
dsboboso-| <75 275 Lo <75 75+ by
90gd0 (n=9) (n=5) (n=14) (n=55) (n=6) (n=61)
Demispan | 81,03,3) | 81,6(4,2) | 81,2(3,5) | 74,83,7) | 74,0(3,8) | 74.7(5,6)
DEH 1,7(0) 1,7(0,1) | 1,7(0,1) 1,6(0,1) 1,6(0,1) 1.6(0.1)
DEBMI | 28,3(3,7) | 26,2(2,7) | 27,6(3,5) | 30,6(5,6) | 27,2(5,5) | 30.2(5.6)
Mindex 106,1(19,4) | 93,9(18,8) | 104.9(19.6)
Demiquet (126,8(18,3)|96,6(48,8)(116,0(34,1)

LEHObIOGHWW 0¥ S GHIMBsGHOE 0bgdugdl ImMObL (Fodmbsozwolio 75
Dol Bgdmod sbsgol 3585353900). 99sabMOL, FbEOOL 36Ol BsGMMdOL

5 L805353960L 3560L Bozgaol Lolgob mEgwsgos fmbs-llodsweol

UEHObOOGHW™ ©s SWGHIMBsGH0M 0bgdugdl ImGmoL sOLYGdOMOS Jo-
@gdol 899mbggzsdo.

3600 2. 560G M3MIYGHM05, 3aEIMBGH0MEO 45bMIZ0mo s §33MmZEWOMNo
booggdo (Lodregm FsB3969dwgdo LEBBIOGHWWO ©I30530000 (SD)). @o-
bmIz0m0: ©gIoL3sbo by Bobgzs@mdsbdowo (Demispan (13)); gsdM3WOMO:
©93ob3sbob gdaozsmgb@m®mo Lodswwyg (DE H — demispan equivalent height (3)), cog-
3oL3sBob gg3035wgbGHvMo Lbgmarol dsbiol obwgduo (DE BMI - demispan equivalent
body mass index (3p/0%), dobogdbo (Mindex goengdolbomgol (32/9), @gdodzgoo
(Demiquet 3539900300 (33/3%)).

3935935Lg0  3MOgEs30s,  ghmo  bMog,  LbEHBIOEHMWwo  Faom
239900030 5 5EEJMHbsGowE Tsliol 06dLgdL dmeol, dgmeg dbMog,
dobol 06gJugdLs s Lbgs 56MMHMIMIYEG0ME BobolomgdYEgdL TmMOb.
890093900 Jomdmoyqbowos §399mm dmyzsbogn 3bGHowIdo (ob. sbowo 3).

MamOE  3HOHOWOoEsD BBL, 3MOgwsEos  LEHIGOLE3MMS©  Lot-
§09996ms Lo33093 30O Hmbslis s Lbgnmarol dsbol 0bgdul (yzgars
X30800), ©980d39mb (75 ffersdg 2bs3mdM03 XaBd0) ©d Bobgdul
(439 %3Mxdo) dmeob ©s gl Fodob, BMmEs 5O SOLYDIMBL JMMGEIS(300
Lodoeegls @ 50bodbre 0bgdugdl FmMOl. 3MEMHIWSE0s SOLYIOMOS

Lbgmeol dsbol 0bgduols J0bgdumsb (439ws xaMx3do), gdodzgmmsb
(75 o0y sbo3MdMOZ XyBdo) s gb 35306, BrmEs se@ghbs@omwo
oo gobmdowo Ubgmeol dsbol 0bgdbl s®LgdoMO  JMEIGWSE0S
093l gggams  sbbggdew 0bgdumsb ygzgars xammdo. s®LgdomO
395305 ©sY0bEs Fawrol as68gamfgHowmdals s Lbgoeol dsliol
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3530 Joawo
<75 (n=9) >75 (n=5) <75 (n=55) >75 (n=6)

BMI | D.quet | BMI | D.quet | BMI | Min. | BMI | Min.
Wt 874%* | 800%* | 950* | .388 |.937** |.966*%* [.944** | .962**
Ht =377 | =393 | 469 170 012 142 207 426
BMI 1 949%* 1 404 1 982%* 1 945%*
Demispan | -.359 | -.519 | .440. .067 .080 JA32 | -.069 | -.234
DEH -411 | -591 482 .095 .090 144 | -.098 | -.262
DE BMI 970** | 982%* |.983** | 456 |.983** | 998** [.933%* | 988**
Mindex 982%* 1 945%* 1
Demiquet | .949%* 1 404 1
wC 891** | [776* | .872 116 |.839*%* | 859** | .860* | .945%*
HC 857%% | [743%  1.960%* | 274 |.927** | 951** [.945%* | .950**
WHR 508 470 638 | -.260 | .067 .066 .038 064
MAC 315 158 32 795 |.812%* | .805%* | .888* | .950**
TSF -368 | -.317 | .578 | .916* |.634** |.648** | .439 .654
AMA 428 287 537 366 |.681%* | .659%* |.933%* | 904*

gbGowo 3. 3mOgws3os  BOM3MBgBHGomE  Bsbslosmgdwgdls  Teacol
(369300 LASGHOLGHOZMOO®  Logmwolbdms 0,01 Mmbyby, *3mOgwsEos
LAOGHOLE03YOS  Loganeolbdms 0,05 ©Embgbg). bNOM3MIGEHOOMEo  Dobs-
L050YIYd0: Hnbo/lLbgmeols dobs (FbGowdo Wt - weight), bodsewog (Ht - height),
Ubgwgemol dsbolb 0bgdbo (BMI), ©gdoldsbo 6w Bobgzs@dsbdogro (Demispan),
©990L3560L  9d3035¢9bBH M0 Lodswerg (DE H), ©gdobdsbol gdzogswgb@m®o
bbgmeol  dsbolb  obgdbo (DE BMI), 0dobogdio (Mindex dogrgdobomgol),
©9dogd3zgoo (Demiquet 353900Lbm30L), ool omIgdmfgBowmds (WC), ogdml
3003g9mfgMommds  (HC), §gwol  4s6390mfgMowwmdol  dgnsmgds  mgdml
2390390mgH0mdLmsb (WHR), 3s8bGob go63gdmfgmommds (MAC(MUACQC)),
Lodmags 3Mmboob 3560l Bs3giol bobdy (TSF), dbGob 3mbomol godommdo (AMA).
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39350 bASGHOLEBH03MMO dgmmeo (The Kappa Statistic (Cohen’s Unweighted
Kappa)) a98m3094gbgom 00obsmgzol, Gmd ©sa390a0bs bbgmeol  dsbol
069dlbo s ©gdol3sbol gdzogzowgb@ Mo Lbgwyeols dsliols 0bglols (BMI
5 DE BMI) Loogos dm6mob m@mogho Lobommds (interrater reliability).
Bg9mm 5060860 8gmm©oo 4obloBL3Mvmo 0bgdlo s0dmRbs 0,8518.

Paired Samples Statistics | Paired Paired Samples Test
Samples
Correla-
tions |Paired Differences | Sig.
N [ Mean [Std.D | Std. |[Corr.[Sig.[Mean[Std.D| Std. | (2-
Er. Er. tail-
mean mean | ed)
b fg3-1| Ht |75| 1.633 | .074 | .009 | .899 [.000| .003 | .032 | .004 |.355
DEH |75| 1.630 | .065 | .007
9 fg3-2| BMI (75| 29.607 |5.418 |.6256 | .979 |.000|-.133 |1.112| .128 |.303
® DE BMI |75 | 29.740 [5.357 | 6186
3|%y3-1| Ht |14| 1.738 | .052 | .014 |.772 |.001| .019 | .033 | .009 |.058
S DEH |14| 1.719 | .045 | .012
G |$y3.2| BMI (14| 26.821|3.329 | .890 |.973 |.000|-.764 |.797 | .213 |.003
o DE BMI |14 | 27.586 |3.454 | .923
J fg3-1| Ht |61| 1.609 | .054 | .007 |.822 .000| .000 |.031 | .004 |1.00
5 DEH |61 1.609 | .049 | .006
o |fg3-2| BMI |61]30.246 |5.619 | .719 |.980 .000| .011 |1.129 | .145 |.937
o DE BMI |61 | 30.234 |5.611 | .718
fg3-1| Ht (64| 1.629 | .071 | .009 |.915 |.000| .003 |.029 | .004 |.368
o DEH (64| 1.626 | .061 | .008
<7 $g3-2| BMI (64| 30.133 |5.488 | .686 |.981 |.000|-.123|1.051| .131 |.351
DE BMI |64 | 30.256 {5.379 | .672
fg3- 1| Ht (11| 1.658 | .087 | .026 |.830 |.002| .005 |.049 | .015 |.766
DEH (11| 1.654 | .081 | .025
75 fy3-2| BMI |11 |26.546|3.912 |1.180 | .939 |.000|-.191|1.480 | .446 |.678
DE BMI |11 | 26.736 |4.296 |1.295

3bM0go 4. sfy30egdrymo bodmBgdol bEsGOLE03s, JMIESE0s s BILAGO.
Lodsewob (sbOowdo Ht - Height) @5 ©gdobdsbols gd3035¢rgb@«ydo Lodsgerol
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(DEH), ULbgmeol dsbob obpgduol (BMI) s ©9gdoldsbol  gdgozseagbdwy®o
bbgwyarol dsbiol 0bgduol (DE BMI) dgstmgds.

50943090390 60dwdgdol Ggbo (Paired Samples T test) godmz09ygbgod
3003000  fabom  gobmdoo s  35WOoEMMO  BMEOIMEgdOL
2080myg969d0m A5dMM3wowo Bmyoghmo 99gaol/dmbsigdol fyzowdo
d9L0@OMYPOWSE, 39MdmE, 0dob sLOYIbs, M) gOLs s 08539
X39800  gOHMTsbgmobash  Msdgbs  oblbgegwgdm©s  JoMHsdoto
f9Loo goBMm0m0o LETsol s JIOL3sBOL §d3035¢9bGHMEO Lodswwrols
b BEHbIOEGHMWI© dsdmmgwomo  bbgmeols dsbol  0bgduol o
©990L3560L 9J3035096EwMHo Lbgmeol dsbob 0bwgdlol dohz969dcgdo.
LAHoGHOLAEH03MMo©  3600369wmgzsb0  goblbbgeggds  s0dmBbs dbmem
3sbolb 0bgdlugdl (BMI s DE BMI) 3mMob s obog dbmenme 9595353900L
d90mbgg3590 96w 99b6Lb353905 50FMBbEs Mo S153-13YE0BOIMGO (no age-
specific significant differences), 5599 UbJql-b3gzoxnozM@o (sex-specific
difference) (ob. gbGoo 4)

5094309390 bodwdgdol GHqbEob d9gagdds (p value = 0.30 > 0.05)
oB39bs 5 s@ILEHMGMS (0b. gbMowo 4, 1s33wg30 XAIBOL XSTWGOO
9mb53999%0), MM 56 5MBYdMBL A5BLHZ39ds MG FgmMEL (30HL30M0
oo s s GHIMBsGHOMo FgmmEom dsdmmzmwo bbgmeols dsbol
0b6@gqugdl) ol (256Lb3sg9ds sGLYdOMO FbmemE 35d0b o p<0.05).
d9L5050bs, Fglsdergdgaero s Jobowgdo s0IMBbEs BEMsb-seEdsbols
®o6bdmdol (Bland and Altman agreement) gMsggozwero sbogrobo (ob.
LY@SMO 7).

O™ 3 ByHomo 7-sb BbL, bbgryanol dsbol 0bgdbol Jomswo ©s
5050 35639698 gd0 boliosm@gds d9gom@gdl InMol goblbgoggdoms
9ODBI0M0 459395633000 S 56 godMm3e0bs Lbgryemol dsliols bEsbws® @
Q5 3GH9MbsGHoME 0bgdugdl (BMI s DE BMI) dméol gs6Lbgsggdol
A96©096305.006086mmo 8990  ©IILEHMOS  3NMYES30MO  sbo-
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@obom, Los3 BB 3M9B0E0Y6EHO s0dmBbEs 0,641 (ob. gbMowo 5) s
90396Mdmgds (0b. LEomo 7) ogm bs3dom 3s@oos (-0,0133).

The Bland and Altman plot

egresion Analisys
400 ifference = 0.0114 Mean - 0.4703
2 =0.003
ig. = 0.640
o]
s}
5 200 p.oig
= & ©
i o] Oy o
' o b
— c o]
= o o D o o
[+
m o o o © o
@ o @ o o)
e 00— o
c —_— 0.13
E (s} 00 (o] o o]
2 ) % o o %gfa
£ %0 © o
a o0 o o
&2
o o o
Q
-2.00 o o
E2.31
o]
o
T T T T T T
20.00 23.00 30,00 3300 40.00 4300
Mean

bey@smo 7. dgsb-sem@dsbol  s6sgobo. oblbgaggds/lbgamds  Lbbgwaol
3sbol 0bggLLs (LwyMscmbg BMI) s ©9dolidsbols gjgozswgb@aé bbgmanols dsbiol
06gdLL (LyMsmbg BMI_d) deatrob.

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 | (Constant) -470 731 -.643 522
Mean 011 .024 055 468 .641

3bMoEo 5. 3M3LEHBEINEGH0BOMPMMO ©> LEBEIOEODOMIdMmO JMmgno-

3096@gdo.
26

000M99dGHOHMo 0039©sbLol dgmmeom Lbgmol 3mI3mboigool
9915300l F9Ro© LoYywMOMYdM 50dmBbEs MMM 3 bbgrmeol dobol
390565H0gds, sig3g, Lbgmeob LagHomm igwrol 899sagbgeo bsfowrgdol
H5m©YbMds O MOHMOIO-BsBIOEMBS.  39MHIM©: dOMOB3gEsblom
33930l 3900mEME0 1BEODbEIMEHIOOL Tglsdsdols, XsbIOMIwo s~
35060 me960Hddo gEHdMELWMMO® odEHOMMmO VXML Tl Mbs
585G gdMEIL IXOIYOY obob. Aggbo 3330l Fggagdom, bd3zws3
30605 dmMob gl 3Om3mMEos (ECM/BCM<1) d9bs6Bbgdyeo 3jmbeos
75-0056 dbmem 6-b, 5Jgsb 5 35853530 ogm (n=3, <75 §, > n=2, 75+
0,) @5 1 Joewo (<75 §, ). y3gws ©sbsthgb d900bgg3580 Mx MM dobo
509353 gdmo Lbgrmeolb »xmgoe dsbsl (ECM/BCM>1).

bg9mm J0m0mGdMEo LEEsbsMEgdol Fglsdsdolsw, gbodol m3Eo-
oo Fobd IEA0bEs Fbmenm 3 8505353L (n=1, <75 §, s> n=2, 75+
0,). 3302930000 3MMAMTOL yzgems ©obs@Rb dmbsfowgl sbodol Focdo
3sbd 50BMoRb.

X9BIOMgE  MEYoboHddo Lombol  Fosbsfowrgdol LEsbIMEJdOL
d9lsd530bs©, YXMIEOL dogboo figwrol Gompgbmds (ICW) Mbs smg-
85¢90m©gL figeol xOIEye®y dskzgbgdgwl (ECW). Bggbo 33erggol
3900929000, 48 3060L (n=1 3530, n=41 Joewo, <75 §, s> n=6 3530, 75+
0,) IxO303509 Fywol GomEgbmds Ma®dm dgBHo o0dmskbos, 3069
Mx 90l doaboom (ICW/ECW<1); 2 bsbsbdmer Joendo@mbl osmoaobos
MXOIOPIOG ©O MXOJT0s FYwol mobsdsdo Momgbmds (ECW/
ICW=1). 4ggws ©sbsMBgb d98mbgg35d0, FoM5W0s, MY MIET0s Fywol
058396900 MxOHJOPIMIDL  0©gdsBgom@s  (ICW/ECW>1), 0opg®od
gu dbmermnE ghmo dgbgzom - bbgomds ogm dobodsgrr®o. Fywol
2906550 gds 193909LM 50TMBBEs Tololb Yooboffoegdols bywyzgorglm
95h39690qd0L IJmby Bgdmm domomgdw 6 306U (ICW / ECW =1,5-2,5).

bbgmamol §geol Loghomm Homgbmds MxMdos ©s »xMHIO-
3909 fgol MsmEgbmdsms xs80s (TBW=ICW+ECW). 33e93580 250m-
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496900 9boeoBsGMmMol  bm®TsGHowo  LEBIOEHIO0E  godm-
d0bstmg, Lbgmwob Fyawrol bogMom Gomgbmdol Lbgmwol dFwg dsbiols
5mEYbMILMD BsMI©MdOL (TBW/LBM) bm®dogrm®o dsh39bgdcno 69-
74%-05. 500608bmo 056396980 bn®mIsBy dgBo s0dmsBbs 20 306U,
59996 Mm@ 1 38535305 (<75 §,), 19 dowo (n=15, <75 {}, ©s n=4,
75+ §,). 8500996 3 Jogds@mbol 9gdmbggzedo bgoerols dstiol obogdlbo
BnMdom®o s0dmPbs (n=2, <75 §, s n=1, 75+ §,). 1 0s95353L (<75
0,) 3Jmbs Fomdo fimbs (BMI=26,2) @ gzgws @sbsdbgb 89dmbgggzsdo
0bgduol  BoB39bgdgEo  5mgBsBadms  30-b  (sbvy  TgglodsdgdMS
Lodbydbgls).

3bs0BoGHMOOL b®mIs@Gomwo LEBEIMEHJIOL Tglsdsdola, Ubg-
Mol flgolb  Loghomm  Gocmgbmdol  bbgmeol  bsghomm  fmbsliosb
39835M900L (TBW/TW) bm®dscom®o 9sB39690wos 50-60% o 45-60%
39(390L5 5 Joengddo Fglododolis. Lo3z3eg30L XAB0H 26 3o6MHobL (n=3
3930, n=21 oo, <75 §, s n=1 3530, n=1 Jowo, 75+ §,) 9563969390
30000m90E 63Dy bo3ergdos.

5023565, 339306 Mommgo  dmbsfomolimgol bgmeol  3m-
330mBoEos Jgxnsls gHm-bobJoMmosbo BoMmod3gEsblol BowbsGMMOl
(SF - BIA) g00mygbgdoom o, 800gdvmo dmbsggdms Logmdzgwby,
50065 259mmzwomo bLoowggdo (ob. sbowo 6). 3ghdm, sbo-
Joligob  mogolmmowo  dols  (FFM), bodobash msgolngswo  dsbol
0bydbo (FFMI) @o x3m6INmom  asblsbmgdwmmo bbgmamol §gwol
BogOHO® H3mEYbmds (TBW ) 358m3m35¢gom d0m0d3gsblbol (SF — BIA)
0boseobBol Imbs3gdgdby OYMbMdOM s F5WOEYHO GMMIMEgdol
399mygbgdom. Lbgmaol  3mddmboEool  Tgxslgdsd  sBgzgbs  33wg3oL
dmboffogms  5099d35¢O0  30MsGE0s. FbmEmE gOH0  JoedoEmbl
(75+ §,) 5000oBbs (3b0dobsh Msg30LbvBswo dsbiol 0bogduo 15 32/3%-bg
630900 (35¢bEHMmoE0sBY 00560369d9w0).
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BIA 3960 Jowo 533030
3mboggdqgdo XdIB0
<75 75+ begow <75 75+ beyow Lvge
R 479,8 461.7 473,8 512,5 553,3 516.6 509.5
(355 | (80.5) | (51,5 | (53,9) | (72,6) | (56.7) | (57.8)
X 79,1 91.1 83,1 52,7 44,2 51.9 57.1
@426) | (57.1) | 456) | 86) | (7.2) | 88 | (22.9
Z 487,5 472.2 482.,4 515,3 555,1 519.3 513.1
40,6) | (88.3) | (56,8) | (54,2) | (72,1) | (56.9) | (58.1)
BCM 36,8 41.5 38,3 27,9 25,0 27.6 29.4
G8) | 61D | 6) | 26 | 28 | 8 (5.3)
ECM 33,3 32.5 33,0 354 38,4 35.7 353
O | 134 | a0, | G4 | 24 | (34 (5.1)
ECM/BCM 0,9 0.8 0,9 1,3 1,5 1.3 1.2
©03) | 04 | 04 | 01 | ©O1 | 0.1 (0.2)
LBM 57,7 60.1 58,5 49,2 43,5 48.6 50.3
(5,8 (8.0) (6,3) (6,3) (6.4 (6.5) 7.5
LBM% 70,0 74.0 71,4 63,3 63,4 63.3 64.6
79 | @D | an | G | @9 | 5.1 (6.3)
FM% 30,0 26.0 28,6 36,7 36,7 36.7 354
(7,9 7.7 () (5,1) 4,9 (E8Y)] (6.3)
ICW 62,4 67.4 64,1 48,2 43,9 47.7 50.5
122) | a7y | a34) | 30 | 25 | (3.2 (8.6)
ECW 37,6 40.1 38,4 51,8 56,2 52.3 50.0
(12,2) | 142) | 123) | 30 | 25 | 32 (7.7)
ECW/ICW 0,7 0,6 0,7 1,1 1,3 1.1 1.0
03) 0,3) 0,3) .1 0,1 0.nH 0.2)
TBW 41,2 43.7 42,0 35,9 32,0 355 36.6
(5,0) 6.2) (5,3) 4,7 4,6) 4.8) (5.5)
TBWEq. 41,1 42.4 41,5 33,1 30,1 32.8 34.2
Q7D | G | 35 | @44 | @43) | @49 (5.4)
TBW/LBM 72,4 72.6 72,5 73,0 73,6 73.1 73.0
1,1 14 1,2 1,9 (1,0) 1.8 1.8
TBW/TW 50,7 53.7 51,7 453 46,6 45.9 46.9
G8 | 53) | 6 | @46 | 38 | @5 (5.1)
BMR 1708,6 | 1817.4 | 1747,4 | 1554,5 | 1356,8 | 1535.1 1574.7
(292,4) | (280.5) | (282,4) | (225,0) | (200,6) | (229.0) | (252.0)
FFM 62.5 66.0 63.7 47.5 41.5 46.9 49.7
67 | 5D | 62 | 6.0 | 62 | (6.2 (8.8)
FFMI 20.5 21.6 20.9 18.3 16.4 18.1 18.6
Qn | a9 | 20 | @1 | 18 | @1 (2.3)

3bMowo 6. d30m0d3gEsbLol 6sgoBols (BIA) 3mbs3gdgdo s dglisdsdolio
359010030000 boE0EYYB0. F0bs50IIAMD/TYMIEMdS (3bModo R - resistance
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(m00)), ®god@ommds (X - reactance (0do)), Lbgmerol MxMgmeo dsbs (BCM —
body cell mass (%)), “x©gyocg dsbs (ECM - extracellular mass (%)), M) 9035609
3oLob Lbgwyemol »xmgowge dsbsbomsb dgzsmogds (ECM/BCM — extracellular mass
to body cell mass ratio), lbgwarols 83¢rg dsbs 3Joema®sdgddo (LBM —lean body mass
(33)) @9 30m39639dd0 (LBM% —lean body mass (%)), gbodol/3bodmgsbo dsts (FM%
- fat mass (%)), ¥)xMgdoEs fysewo (ICW - intracellular water (%)), ©)xOIOYMY
fgowo (ECW - extracellular water (%)), lbbgogeol garol LsgHom Gompgbmds (TBW
- total body water (L)), Ubgmeol §yeool Loghomm Gomgbmdol d3eg doboboob
99x3069ds (TBW/LBM - total body water to lean body mass ratio (%)), lbgmeols
9ol Loghmm MomEYbmdol dmE0sh {mboslbmsb Tgzsmgds (TBW/TW —total
body water to total weight ratio (%)), dsBoEmEo IgBsdmEr@o dsB396909wo (BMR
- basal metabolic rate (kcal)); go9mm30mo LoEOEYgdO: Fobswmds (Z - impedance
(@80)=\(R*+X2)), “1%G90p50) Fymol Gsmgbmdol 9935GEds wIxOIOI0S
9ol Gomgbmdslbmebd (ECW/ICW - extracellular water to intracellular water ratio),
BmOdIom (Vache et al.) godmmgeowo fgwob baghom Gom@gbmds (TBW
- amount of total body water (L) according to equation), 3b030Lsb msgobmBsEo
0oLy BM®IMwob (Kyle et al.) ao0mygbgdoo (FFM — fat free mass (33)), gbodolgob
0530895350 dsbol 0bgdbo (FFMI — fat free mass index).

51930 gdmo 60dMdgool Ggb@o (Paired Samples T test) gsdmgzoygbgo
00003395600 5B5eOBOL BMYOIOHO FoBMIZ0MO s FITMMNZEOMNO
990930L dqLoEIMYOES. 39MIME, Y30 gdmer Job39bgddL TmMOl
240blbg3900L  Jqloggsligds®, gHMLs s 00539 X3MRdo gOHMIbgmL
09350569 535M5GHIOMI0 25033093000  sEYIboo  dFmmg  Tobis
©5 39oEM0 gnOdmwom (Kyle et al.) godmomgwoeo 3bodolgeb
0530LR0e00 oo (MOHOZY (33¢90 JOWMYMsTJdT0), s3MgM3g, Lbgrmeols
§9@0b LogMm™ BomEY5Mds 535650l Imbs3gdgd00 s BMEGIMoo (Vache
et al) 3o8MmmM30Wwo 0039 356539BHE0. LAHGHOLEH03MMo© 360dzbgemgsbo
296Lbge3g0s (g9b6Lbbgeggds 8608336gemgzsb0s, Mmizs p<0.05) ogodLo®Es
LfmOg 53 139651369 MmO 3oL Mol (ob. gbMHowo 7).
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Paired Samples Statistics Paired Paired Samples Test
Samples
Correla-

tions Paired Differences | Sig.

N | Mean [Std.D | Std. | Cor- | Sig. [Mean[Std.DKtd.Er,| (2
Er. | rel mean | tail-
mean ed)
fy3. 1| LBM (72| 50.261 | 7.451 | .878 | .912 [.000 | .556 |3.669 | .432 |.203
FFM |72 49.712 | 8.815 | 1.039
By3.2| TBW |72 36.615 |5.452 | .643 | .954 |.000|2.377 (1.643 | .194 |.000

TBW;, (72| 34.238 | 5.366 | .632

gbMowo 7. d0m0d3gsblol sbsgroBom s 39OoEMHO  BMGIMMIdOL
3%9mygbgdom domgdmmo 89gagdol 990sMgds. 2oblbgoggds/lbgomds Lbgrmwol
93a0g dsbsbs (LBM (33), BIA data) oo 3bodobgsb msgolvyazsen dsbisl (FFM (kg), Kyle
et al. equation) dm®ols; Lbgmeol fgarol LoghHomm MomEgbmdols domod3ywsbliols
365¢0bom goblobrgmye (TBW (), BIA data) s gm®3werom 4s0mmgeown
(TBW,, (@), Vache et al. equation). 85B39698¢0gdl dmeob.

396003b65: 250mmM3obmM30L godmygbgdo BmmIMEgdol sGRg3560
99956905 9OH»-LobJoMosbo doMmgErgdBHOo 0839sbLOL 3Bsd3zeg30L
930996053093L 5, 33¢930L 9M(35690M6 GOMO, oMzl
155330930 306H9d0L Sli3U.

@5dM3GHMGOMEOo 95350500l 8909900:

Lolberol dMs@GHdo  seddobol  shgzgbgdeo  <3.5y/w  (<35y/)
57065 12 306U, J5056 9 508MPBBs <75 §. sb53MdM0Z0 XyMR0L
(n=4 3530 ©> n=5 Joo) s 3 3060 75+ ), SLO3MIM030 X AMBOWID (n=2
3930 9 n=1 Jogo).

3393000 36MHMyMsdol 38 dmbsfomgl  wodymEo@gdol  Loghom
50m©Yb6MdS 50MaBbs Bogwgdo, 3oy 2000/pe - 32 3oL <75 §. (n=4
3960 @5 n=28 Jo¢0) s 6 30OL 75+(. (n=2 3530 5 N=4 Jo0) SL53MIM0OZ0
XBIBOWIb.
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D00 BIMMZWOEO  @dMOIGMOOMO  990ga900, Lbbgeol
©>  (3bodobgob  mogobyxzgowo  dsbol  0byJLosb,  dmedbGols
2390390mPgMowmdsls s BOOL 3oL BIOMMOME  gPMo©
909356 @MM05 JobmBHMmOE0sLMD J0oMNgds8o s Bsh39bgd0s 390
9my3560e bsbabbyg (ob. Lydsmo 8).

5B BM0305\9M153dsMol0 553390Mds
40

35
30
25

20 B 35ewbey@togos
15 963L53d5MmOLO
6533900ds

10

5
0 ..-

BMI MUAC AMA FFMI Albumin TLC

bey@omo 8. BogbryBMogos (36sls3domolo bs3zzgdmds) bszzmwog xamudo. do-
WwbmEB®oEool ddmby  33eg30L  dmbsfowgms Mom@gbmds Lbgowslbgs 0bo-
39¢MMol dgLodsdobo: Lbgmeol dsbol obogdbo (BMI) — 0; Hgsdb®ol 8w
390399mfgMommds (MUAC) — 0; dbGob 37600l godommdo (AMA) — 4 (<75 ¢ -1
3530), (75+ § = 3 3530); 3b0doLgsb Mog0LvBswo Joliol 0bgduo (FFMI) — 1 (75+ §
Jo0); 5¢ddobo (Albumin) - 12 (<75 § — 4 3530, 5 Joeo), (75+ §— 2 3530, 1 Joewo);
@0IxMm3E0GHId0L LogHmM M3MmEYbmds (TLC) - 38 (<75 §§ — 4 3530, 28 Joco), (75+ -2
390> 4 Jowo).

OMamO3 By®smo 8-sb hsbl, ocbmBHMoigools 9sb396909w0 99b-
1b35390w0s 06©035EGHMMYdOL JobgE30m. 3GMHIM®, BMMIEHMMOEO
9b5(399900m, FobEGMO30sbg G0a3560d69dL 12 3060l (75 Lszzwgzo
3060056) 5¢ddobol s 38 30MH0OL W0dRM30EJIOL LogMH M MOMEIbMdS.
05006, GmEs 96OHM3MIgEHMomwo  Jga3eligdol  Fggagdol  mobsbdo
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(0b.Bg0mm), Lbgmeol dsbol 0bgduol asdmmawom ©s dmsdbmol
230639009 MH0MdOL 25BMIZ30m, 33¢g30L dMbsfjoegqdl o6 SJgo dogn-
B9EHGogool Molzo; dbGolL  3MBmol BMMMBOL bmEMTsbg  ©odEO
0563969000 508MoRbs Fbmem 4 3595353, 9d9wsb 3-b 75 ferol Bgdmom
3b53MdM03 39X 3MNBI0, beagwm 3b0doligsb Msgobm@seo dsliol 0bwgdlols
LoYgMMoLYdM Foh396909w0 - bmem 1 Joeds@EMmbl 75+ §f 439X 3130 sb.

310603160 dgx8s5d0lL dgwgagdo:
BB  AoLobx30m, 39MHdm®, 0bL3gdEools s 35¢3s300L

29809969000 ) M350l MOHBOEHJOOL EIMZOE0gMGdsT, MDY, Lodmogs
3600l 96 6736980L Bgdmm gobmegligdmo 3bodol ggbol 99dmfdgdsd
(39693985 (3b0dob Fglox30Lgds); 0) IBEOGIBY, doMdogls s §303Hg 3Mbmol
bgwoo 2ob0bx358 (39960 Fobol FgLogzsbigdars®); ) J0WYIMHGIOL,
5269039 399Z5O¥I0 56 LIOMEHIMEHO F904939d0L So35300 FRolgdsad
(Lombob Wm3sewMHo 56 496xM9W0BYOMEO 53895300 LY I6S®)
0569000l MO0 56 godmagar;0bs.

33w930L  dmbsfowgoms 565369Bwm0 Fmbo3gdgdol sbsgrobds dogn-
693®0E0ob HOLIO 56 250MOz3w0bs.

sl 9900093, 53 90m30y4gbgom  BsbEIBIMEms  BowbEHMoizool
6H0oL3oL 4o8mbogmgbo Mg3mdgbgdmero dobo byEMozomwo dggsligdol
dm3erg (Mini Nutritional Assessment Short Form (MNA-SF)) 3oombgs®o
@5 3580 F0MOMPIME Y39ges 30mbagol 20393000 3sLvbo, LsdmEMm™
J9egdol  ox0090s8 dmagas 12-14 Jwamosbo dggao (MNA-SF score
12-14), 3000b356M00  omzoeoliobgdme  dowbyE®ogool  boGobbol
50bobgger BE3zMgdmsb B3z96 dogH dowgdmwo Fgogagdol Ggscmgdsd
Fobm@BH®moEos 96 sh3zgbs o, dgbodsdobo, bobsBIMEgdobmgzol
390990539099 ds, LoYM39EMHME 500MGOIds FogbmEMmogool MHobzol
136H0bobgols bgalsfiymd B39gbL Lozzwrgs xaMxdo doebm@mogool MHobzo
56 250M530bs.
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©09GMH0 dg8sLgdol d9waagdo:
3309300 3MMyMs3580 @obabo dobbol dowfgzs Fglodergdgero

oym dbmewme doBbol dqlodsdobo oo sdmEsbgdol 4owoFMHom
@5 500Lsm30L  9BYIGHMM0 S 9©IYJ3GHIOO gBgdOL dmdogdom MYy
9900900l 459mygbgdoo.

»33Q930L  3gomEgddo” (ob. bgdmm) sefgMowo LoggbydHgdol
dglsdsdobo s  9bsdgEmmzg  3MMAIBOMWO  WOGHIMIGHMGMOL
dmby39090%g  agMbmdom,  M93mIgbgdMo  FgmmEMEMmyool
299m99gbgd0m. 993035900  ygzges dgbosderm  0blE®HMgbEHOL  deogo
dbs69900 s G9BOM3s-LobMLEJgd0, B3gb BogH dgMbgmwo ogdMeo
9985900l Y39y LobM/Bs0dgm 3 bgwbsfiym, oLEGMMoMw dmbo-
39990096 9O, 293590056900 s g Fogzowgm  JoH Mo
339903006 babsbdmmms ©og@wmo 99x3sLgdobmzol Mm3EH0TsEwemo
3000b3560 (259md399bgdos, MMAMEME 390MmEwMo Lobgwddmgsbgwm
36593H03mbo s 833¢935M0 990003mbYdoLm30L) 899ga0 bofforgdoo:

1. obGMmOowwo dmbs3gdgdo - 0fggds bodsldmMEHMm Imbsizgdgdom s,
0530L dbM03, JoLTo A99M05690M0s 4 Bofjowo;
v %9630 m9mdol olGMM0s

<

Lm0 E-930mbm303MEMO OLEMMOs

<

§205¢boMgdMdOL OLEHMM0s
v ©09GM0 oLEGHMEM0S

2. 24- B5500560 s0fo®IMgds

3. 339006 LobJoMol 300b3500 - 5E3GHOMIIMMO  39MBos: 42
googmwosbo (42 item FFQ) - yg439wmosby bdoMo dmbdstmgdoo 42
©bbYEgdOL 3OMEMIBHO EIHBIMOLLES doMOMIEO 1533900 XFIBJOOL
39L5d5dobsE.  JoMbzsMmOL BmMTs TJodEgds  dM30Ygbmm, HMYMEM3
0oOHBH030 969 9MH3MOMEYbMdM030/50fghomo  m3oLgdMogo  (non-
quantitative / descriptive qualitative) 56 Grgm®3 bobgzmo-Momgbmdmogo
(semi-quantitative) 300bg35G0 (00 3565L369¢c gdmbggzedo, 963930
34

bgrdobsfizgoomdo  ©sdo@gdomo bggdgdol go8mygbgdom ©s MEwMxsol
bemdol d0bodbgdom, 35y, BoFMmgdol, 3mz3Bgdol, Fodqadol domomgdom).

B39b doge 893mBs390ero 3JombgsMo Mol 0bEHgM30v9moL doge
Pomdsmoeo (interviewer-administered) s 2+9c0olbIMBL, G 3JombgzsM0oL
393L905 8M0bM3L 356Ys© 0683mMToMmGdWE s Hobolifot dmdBsgde
06¢3963099960L 5 Hg3MbGHEH6 30MOL30M 3MbEHJEH.

3000b35ML 543L 005 LdMEMgdSs (open-ended) FobolifotrgsblisBrgHvyeo
3sbbgdol qoMgdg s 3sbbos FgMBOMEIZ30 39M0BEJdOm, bmerm
@LOHYEGOI, ,005 dEMF0 bogobygdm sdmymzoE ,mo30bGoE
Mx©90do“  dqLodegdgwos  3ombzs®ol  Bybbsdo  5Me®LgdMEo
36MM©yd3H9d0b domomgds MHgl3mbogbEol 0bgm®dszosby oyhbmdoom.

Loguyeolbdms, Gmd, Bgdmnm s0bodbmmo dgbodwgdewmdols dovy-
bgo3s,  3MMmENIGHos  Hobolfs®  FgMBgmm-dgpagbowo  blibs/
Bodmbomgseo 33930l 3GMmEgldo  SMLYGOMO® 9O FYE3WOS.
6015330639000, gb 99JA0 303 GO 335MFMbgdL Jombzamol
309©09GHIM00bs6GH0  30m©MIBHdol  Lboob  3mEgd@MEwmdsdo  ©s
33005LEHMMgOL  99agbo-3998s39090  3J0mbgsMolL  Lobmmds-
15039 MMBSL.

Mo 999905 MomEbmdMmog 3033mbgbdl, Bzgb dogH Tgoygbown-
3909998539099¢00 300b35M0L godmygbgdom, 5) IGHIWMs© dq30Lfog3wgom
33w930Ldmbsfoergms 33999,8) oMM 6331930 3060b dgdmbggzsdo,
4-4 oL s Fgbsdsdolo XJMOIOMIOL 25035¢0L0bYd0m, ©I3ZoW o
0530MmbMEBH®0g6bEHJOOL s gbgMaool oMo s LsdYow™m ELVOWOO
9mbds6ds, §) POMMYo 06030OLMZOL A9FM3MZ9¢gm BogoMOvEM
969639303wo  dmobmgbowgds ©@s ©) FmbIsMgdmwo  ©ogGHMGO
969600l FoMmEMBS LogsMsMMm 9bgMYYBH0IME IMbM3boEIGdLMS.
9) 00090Mwo 89093900 3939bswobgm s LHimMgo 00 BoGrmdol
A9L5d5d0LO© Poaz5bsfowgm J39x25gdd0 (0b. LryMHosmo 9).
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[l >100%
[ 75-100%
] 50-75%
B <50%

by@smo 9. Lsggmgg 30Mms 3ssbsfjomgds ogBom domgdmmo gbghyools
Logo®omem  gbgMag@ozn  dmmbmzboagdslomsb  dgxsMegdols  dobggzoom.

@M% 0 bgdBMOOo - 33930l FMmbsfoErggdo, HMIgEms 89dmbggzsdo sebodbrmo
39OH™dS (EI/EER) 100%-%9 99809, fomgwo bgd@mo - 75-100%, df3569 bgd@meo
- 50-75%, 0obggeo Lgd@m®o - < 50%.

L6000 9 3306396900 330093500 BsBIOE 306005 JoEbIFOEYISL o

J39% 39539030 ol Imbdatgdmeo 96gGmaool dglisdsdols s OG0
969600l dmbBorgdol LogsMsmm 9byMygEH03ME Bmmbmzbowgdsliosb

5356mH™d0L (DEI/EER) gomgzseolijobgdom. Mma3trm g@owmts 9909900
§omImagbowos g3gdmm dmyzsboer gbGowdo (ob. sbMHogo 8).

EI/EER 350 (n, %) Joewo (n, %) bmem
<75 | 75t | bogw | <15 | 75t | b | %)
>100% |3(33.3%)| 2(40%) [5(35.7%)|20(37%) |1(16.7%) | 21(35%) (26(35.1%)
75-100%3(33.3%)| 2(40%) [5(35.7%) | 20(37%) |2(33.3%) [22(36.7%)|27(36.5%)
50-75% |2(22.2%)| 1(20%) 3(21.4%) [11(20.4%)| 3(50%) (14(23.3%)| 17(23%)
<50% |1 (11.1%) 0 1(7.1%) | 3(5.6%) 0 3(5%) | 4(5.4%)

3bMogo 8. slss3mdM030 s Lgimd®ogo Bodbom gsblibgsggds/sbgsmds ,069-
Mool dmbdstgdob* J3gxamangddo (Jogdwwmo 9bgMaool  Lsgstomom gbg-
393037 30bm3gbowgdsLmsb 3gxsMadol (EI/EER) dobgwzom).
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s0bodbmo  ¥3Mxgd0  99350oMgm  gOHMTbgml  3garg3sdo  dodm-
94969090 06@035EHMMYdOL Tglisdsdolo. xaMn3gdl dmemol goblbgeggds

300m3wo0bs dbmwmE Jzgdmo dmygzsbowo (ob. gbGowo 9) dobo-
LosMYIgdOL Ggdmbggzsdo.

EIVEER| P L C El |EI-BMR]| P/EI | PPW | L/W | /W
>100% | 95.6 | 98.3 | 289.2 [2399.8] 767.0 | 160 | 12 | 1.3 | 3.7
(28.3) | (36.0) | (106.3)| (637.9)| (600.5) | (2.6) | (0.3) | (0.5) | (1.3)
75-100%| 64.4 | 66.0 | 200.7 | 1618.6] 60.2 | 160 | 0.8 | 0.9 | 2.6
(8.6) | (13.5) | (44.2) |(193.2)| (155.0) | (1.9) | (0.2) | (0.2) | (0.5)
50-75% | 50.5 | 55.8 | 144.6 | 1196.8 | -352.1 | 168 | 0.6 | 0.7 | 1.9
(11.5) | (28.6) | (31.5) [(194.5)| (211.9) | (2.3) | (0.2) | (0.4) | (0.5)
<50% | 40.2 | 25.7 | 88.9 | 7343 | -786.5 | 218 | 0.5 | 0.3 | 1.0
(12.0) | (6.8) | (19.0) | (70.8) | (328.6) | (5.6) | (0.2) | (0.1) | (0.3)

gb®oeo 9. 9sblbgsggds gbgMagB03rIE XarIBdl Bemtol 33eegdols doby-
©300 (LodMsaem 35639690 gd0 LGbsMEGHWWo ©I3053000 (SD)): P — oo,
L - 3bodo, C - bsbdo®figoeo (3, 0og@wcmo dmbdsmgds); EI — ©og@oo domgdmwo
9696305 (339¢), EI-BMR — Ubgsmds ©09@0o d00qdae gbgtaosts s dsBoervy
09390 ME 356396909l dmMolb (335¢); P/EL — ,30wm3zsbo 9bgégool* fowo
900900 gbgMyool LygMmM MomMEIbmdsdo (%); P/W, L/W, C/W — 30¢ob, 3bodol
05 65530fyeol Gotrmds §mbolimsb 569 dmbdamgds Lbgrwol §mbob 1 33-bg (2/33)-

000l LYo, My GMIgwo XxyMBId0s JMmTBIOLYE gob-
bbg3900 s Msdgbos gl goblbgoaggds, ymzgwro xR0 3935Mgm
©5BsMhgb  Lodl.  FMZ0eX MO  FgoMgdol  99gaqd0  dmyzsbogros
3b®odo (ob. zbOHowo 10).

OMam03 3OO0 BbL, gbgMyool Bmbdstgdol glsdsdobo
Bo0myowodgder  xam33gol  dmeol  goblibgaggds  LEs@GHOLEG0IMMS©
06003690m35605, H™MEs 300390 ¥3RL (©0gEH0m Jomgdmwo gbgMyos
509953900 Logo®om@m  Lodrsem  dmmbMmgbogdsl) 3505Mdm -
Bobhgb 3-U. TgmEy XMBRoL  (OgGHO™ oMo  gbgMRos oM

37



MEHMEIds L3O bdwgsEm FMmmMbM3zboErgdsl, MMIEs 50gdo@gds
00 5boxgsMEMdOL 75-%-b) s dgbsdy XJMBOL (OgGHOm TFowYdEo

969600l s LsgsMmoE™ Lsdowm INMbMZb0wgdol Mobogstmds
50%-qob 75%-00095) Eowrmgzsbo  dmbdodgdol  asblbgogads 90  sGol
LBSGOLEHO MM 3603369 mz560. Igmmbg X 3MBoL (OGO J0MYdLIEo
969605 bogoMomm bsdmswm Jmmbmgbowgdol bobgzs®o 96 bszargdos)
35639690 gd0  3603369cm3bo  oblbgsgzgds  3oMzggwo s Tgmeyg
X37830L0b, ™wdEs dgbodg xaMBoLysb 9600369wMm3bo gobolibzeggdl
dbmemE ool 9b9MagEH03wwo fowo rome Gogombdo.

EI/EER| P L C El EI-BMR | P/EI | P/W | L/W | C/W
1| 2 | 31.2%|32.3% | 88.4* | 781.2* | 706.8* 00 | 04* | 04* | 1.1%
3 | 45.1*% | 42.5*% | 144.6* | 1203.0* | 1119.1* | -0.8 | 0.6* | 0.5*% | 1.9*
4 | 55.5% | 72.6* | 200.3* | 1665.6* | 1553.5* | -5.8* | 0.7* | 1.0* | 2.7*
2 1 [-31.2%]-32.3* | -88.4*% | -781.2* | -706.8* 00 |-04*]-04*% |-1.1%
3 139 | 10.2 | 56.1 | 421.8* | 412.3* -0.8 | 0.2* | 0.2 | 0.8
4 | 24.2 1 40.3* | 111.8* | 884.3* | 846.7* | -5.8* | 0.4* | 0.6* | 1.6*
3] 1 |-45.1%|-42.5%|-144.6%|-1203.0%| -1119.1* | 0.8 | -0.6* | -0.5* | -1.9*
2 | -13.9 | -10.2 | -56.1 |-421.8* | -412.3* 08 |-0.2*] -0.2 |-0.8%
4 | 103 | 30.1 | 55.7 | 462.5 4344 -4.9* | 0.2 0.4 0.8
4| 1 [-55.5%|-72.6*|-200.3*%|-1665.6* | -1553.5* | 5.8* | -0.7* | -1.0* | -2.7*
2 | -24.2 |-40.3* | -111.8*| -884.3* | -846.7* | 5.8* | -0.4* | -0.6* | -1.6*
3 | -10.3 | -30.1 | -55.7 | -462.5 | -434.4 49* | 0.2 | -04 | -0.8

*356Lb353905 bHsHolB039650 9608369¢m3560s 0.05 0mby by

gbGomo 10. 6Lbgaggds ,96gMa00L FmbTsMgdol“ xamMBIdL dmEOL. IMs-
30Mmdomo 990056905, dMbRIMMBo  (s0M30EIIMWO  (33WoEIdO, LsTSE™
Lbgomds): 1. 33ag30L  dmbsffoanggdo, GmIgems 8gdmbggzsdo dmbdsmgdwmeo
969600L 9x85MEIds LagsMsmm 9bxMRgGH03M dmmbmgbowgdsbmsb (EI/EER)
100%-%g 39309, 2. 39856090 500L >75% s <100%, 3. 9839005 sGOL >50% o
<75%, 4. 39856905 < 50%.
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33%930L 890g3900L 3o6bogrgs

5) HMAMOE ¢339 965 ghmbge 0mdgzs, B39bo 331935 LodsMmzggermdo
d3bm3M900 bobsHdmergdol 33900l dglifogerol 3oMm3zgwo dgdmbgggos.

5003™3 B39b6 4330MgdMms Lb3o@olbgs 0bozs@m®mol dgMbg3s o
30639Ws©  3odmygbgds Lodo®mzgumdo. LHimMo s ©obsdmmgdmo
51336900Lm30L, B39b0 oblixs-BlxgEmds 9r3mdbadms b9EHGogowo
LEo@nbol dgxslgdol ABCD oamdsls. B3gb asbgobowgom s 993593590,
dodmgobomgm s 9939x909900 339308 8909900 LogMHmsdmMobme
059600 s gmsbbdgdmero 30M0EgM03900L dglsdsdols.

0) Bggbo 331930l Tggagdds sB3gbs, GmAd dobo bmEGmoEomwo
39535L900L I3 30mbzs6ds (MNA-SF) 396 250m53¢0bs oewbrm@moiool
MoL3o  xobIOmgEr  bobEsbIMwgddo. xsb6IM-ll bmGIogrmGo  Fmbol
LEHOboMEHJOOL  TLodsdolo, 33¢g30L  dmboforgms Lbgmerols dobs
56 0g4m bm®dsby ©odswo, ogm 18.539/8-%g dg@o ©s 56 0sb0dbyds
0M5L5305M0L 653390MdDDBY.

3) 96535efan0sbo  godmaowmgdom, bbgmwol dsbol @adsero ob-
©9Jbo 5Mm0oL bsbEIBINWMS 535MBOL s 1OIZEOW0sbMdOL F6033-
Bawmzsbo ©g@gmdobsbEo, 53539 OMUL, Lbgmeol dsbol 0bgdlbol do-
©oo 358396980 sbmE0MgdMos xsBIOGMIo ©s JOMboZMwo ss-
350090900Lgsb  Mog0LWAso  Logmabwols bsby®mderogmdols sOLgdom
39d5Lmsb. bs8gm™M3g 33193930l s 3Mmblgblmliol dglsdsdolsc,
bobobdmwgdobomgol M93:mdgbgdmwo Lbgmwol dsbol obwgduo 20-
22 33/0%-00.

Bggbo 33wg30L 89wgagdol Bobggom, by33wg3 X3NBT0 2230%/8%-
bg 653wgd0 Lbgwarol dsbol 0bgdbo 96 oMby sGEghm 306U,
5003 ™3 56E Bgdmo s0fgM0wo 360EHIM0999d00 JoYMTsT Hodmogzeobos
FobMBHO0E305/505L53056M0L0 653390Mds B39bL Lozzwag x3Mx3do.
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©) ©@MYOZNMOI® 005©JOs Jombgo: Mbs asbzobowmm mvy oG
Lbgoeol dsbol 0bgduo, Mmamea 933390989@ Lobm OsRBMLEG03MMO
3M0@9Momdo? 3960 33¢wg30L dagagd0m mvy 308LxJEgdm, gb JoMbgs
LOME05E WIROGH0TNM0s. BMYPSIE, 35Lvbo 58 J0MHZEBY o6 SOl
3olobs s bomgwo, goblsgmmmgdom, bobsbdwmmwms dgdmbgggzsdo.
GMoBHmd? b  LEOEWWOoLE  MJoWMMos  FEYMTISMHYMBJOO0,  OMIYGDS
0©96GH0x8030MYds Fbmem bbgmwol dsbol 0bwgdlom gmdangdgeos.
359, Pmbol LEs@MLOL (33e0gdgd0 3965130690 4 939OL Fsbdow By
5 9530MbMBHMm0g6GHJO0L s  9bgMyool  BmbIstgdol  sbswrmyow®mo
A9bgbzogdo  Lbgmewol  dsbol  0bggduol  3esligdol  dowmbgsgso:
39@o0MEMMs© X SBIOmgwo Lbodlbdbg (“metabolically healthy obesity”
(MHO)), g.0. bbgmemols dsbols 0bgduolb oo 3sB3969dge0 45BN
3960Mm-09G0MWMOHO  MHolZgdol  scmgdg; LoMzm3gbowmwmo Lodbwdby
(“sarcopenic obese”) g.0. bLodbydbg BMBRbOL 36MdOL B Tsbiols
dobgo35; Lodbvdbol dsMsmdlbo (“obesity paradox™) g.0. Lodlwydby,
O0ameE  HBmyogmmo  JOmbogzmmwo 03500900l  3oMomdlero
360 GH9JHMO0. M9bsdgdmzgy LaBmysmgdsdo Lodbwdbol g3ogdoss,
500@™a 35309630l Lbgmeol dsbol 0bgdlo, 3s9m33zeg30L dmdgb@do,
d90dmgds ogmlb  Bm®3ogry®o,  9350TYMBMdoL,  9MOL3TMmOLO
653390Mmd0L o {mbol  860dzbgrmzsbo  @sbs3zsMaol  dovbgazsc.
5659MmmB>  833g356Md>  ssYggbs 3ombgol 60dbol 398 53 obgdlbol
9603608369 m3bo  29bmLabOzmgwo  Lobmmds. dowmwg®ol  (M.J.
Miiller) Lo@yzgdom, bLbgmeol 8sbol 0bogdbo obEmMomwo, dg3mdsdo
399y3560 06035@MM05 s 000LOMZ0L, MMI M30 935MGOM® FodOl/
sBMM3bgosL  ,3M3Mbgwogzom”, Mog  9godwrgds  LMoxgs  vbs
0539mMH g0 59 0bgJub.

9) 33e930L  dmbofforgms  3s0m300b350  (©0sabmbBozmMo  36Go-
396009900l dgbodsdobo®) o 30B0ZoEMTs gioligdsd shgzgbs, M™I
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Fom 56 3Jmbom M3 fmbol ©sbs35M30 o sOE 3Mbmol s 3964398
3030l B53gdMds. 0dol Yom35eolfiobgdom, MM d9dm39ds0 dgodwrgds
396003mUL fmbol sbs3atyo, Lozzwrgzo 30Mmol dyMIscmgMdoL dgxsligdol
QU 3m33mbgbBHog 3M0GH0ZMWe© 9oLy s L3393 306MH90L o6
200030bsm Lombol 53999300l boEwyemo 6odbgdo.

3) 9MHm-LobdoMosbo BoMOB3gEBLOL sBseoBol Fggagdds sB39bs

33930l dmbsfowagoms  mMsboHddo  MxMgpsMgms  fywol oo
650gbMds MX M90S §Yom5b G906 gd0m s BbgMEol Y)x Mg Io

3sLob B sB39b9dgm0. Ml330M39w0s, G9a390wMm godmy39omd3s
9330 bomo 608bgdol as6gdg s®LgdME Lombolb 9398w si30sDY ©s

695000 ffeabol 009 Lbgoeols dobol 06gdlol 9glsderm 3mdogdsby,
0500, 5006036 dmbs39dgdby oyHbmdom, Bzgbo Auxgermds o
51336900 396 0dbgds Lobm @s ToebMEMmoEosby 90ds608bgd o,
5096, OMyme 3 Bgdmo (0b. sbo@Mm3MmTgEMomwo F9x3slgdol 9wgagd0)
5030909m, bbgnmeol 3mddmboios dgiebs dbmemo gom-bobdomosbo
3bsgrobol dgmmeom (SF-BIA), HmIgeroa, doMomomo©, godmoygbgds
fgeol  Loghomm  Mom@gbmdol s 3bodolgsb mogobmgswo  dsbol
d9L5935L9IWOE  F9WONMHO RMMTMEGOOL 250MmYygbgdom. RMMOHIMEOm
308mm3wowo fywol Loghmm Mom@gbmds 30 FowwbyEH®moEos®y o6
909»omYob.

b) 839 3sLob JoMOMIEO 3MI3MbI6EHO 31bNMZBo Tobos, HMIgeos
39BLYBEOZMOZL  0bEO30OL  9dBHOZ3MdOL  TgladergdEmdsl,  9bgMaool
bobx3ol @5 39GHe0dmEobdol  HglOLL.  ©EIL  bimMg  sdo@md
23060bogds 3bodoligeb mogobrygzgswo dsbol 0bpgduo MBM™ LoMgdmE
©5 bsbm 0bogsBmMms, 30Mg Lbgmeol dsbol obwgdbo. ovw
23930035¢0lobgdm, MM FowbBHOOE0sLME SLmEoMgdmwos I3y
0obob 0bglo 15-Bg s 17-By (33/8) Bogangdo Jowrgdls s 85853539030
d9L505d0bo@, bmwm Bz960 33930l Imbsfowrggddo gl dsh3z9bgdwo 18-

41



b9 653900 96O ©IRO0JLOMS, PTIMPOL, GMI oOE 58 0bEOISGHMMOL
dobg30m, X906, sOG SBPOMIMIYGHO0MWO ©s MG Jwobozmdo
3983590000 359Mm30bs  BobMEMmoEos  JoMmMo  3m3MEsEool
X 560OH M9 bobsBIN 306Hgddo.

®) 00mgodor®Ts/WsdMMIGMOOEds G9noLgdsd, FoMmow0s, bem-
30960 900b393580 250053065 BoebmEMoiE05, MMIEs JoebmEBHmogos
Lbgoslb3s 9BHOMWMYONMHO BoJBHMOOMSs Job30OHMBYOIMWO S AMol-
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Relevance of the problem

Elderly population is the fastest growing part of modern society, especially,
in developed countries. Moreover, according to experts’ prognosis, in some
developed countries elderly will outnumber younger people in the near future.
A similar tendency is observed in Georgia. According to the National Statistics
Office of Georgia and the United Nations Population Found Office in Georgia,
based on the 2014 General Population Census Data, in 2050 from every four

person one will be elder (Figure 1).

30

25
20 B 65+
& 80+

15
10
5

2015 2030 2050

Figure 1.The share of older persons in the total number Georgian population: 65+y
(persons aged over 65 years) — 14.0% (2015), 18.9% (2030), 25.3% (2050) 80+ y (persons
aged over 85 years) — 3.6% (2015), 3.7% (2030), 7.5% (2050)

However, despite this, the nutrition of the elderly has not been studied in
our country and this issue is still without proper/adequate attention. Based on
the above, the nutritional status assessment of the elderly in Georgian population
is a very actual medical and, at the same time, a large-scale social problem.
Decreased appetite, depression, cognitive impairment, polypharmacy, inadequate
socioeconomic conditions, chewing and swallowing problems, loneliness are
common potential nutritional risks for older people. Adequate understanding of
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the nutritional needs of older people is essential for maintaining health, functional
independence and quality of life in elderly. Nutritional status assessment needs
to estimate different nutrition indicators (NIs). According to ABCD acronym,
comprehensive approach and nutritional status assessment unites/combines

anthropometric, biochemical/laboratory, clinical and dietary assessment.

Goals of research

The goals of our research were: evaluation of nutritional status and malnutrition
risks of Georgian healthy elderly, to use modern assessment methods according to
our research goal, development and adaptation of adequate approach considering

specificity of Georgian population.

Research tasks

Solving the following tasks was required to achieve the research aim:

1. Assessment of the reliability, validity, and usability of alternative
instruments for calculating anthropometric parameters in practically healthy
elderly of Georgian population, in particular:

1.1. Use of alternative anthropometric parameter Demispan to measure height
and establish its reliability / validity in practically healthy elderly of Georgian
population;

1.2. Determining the simplicity and suitability of Demiquet and Mindex in
case of difficulties of calculating standard weight / height indices in Georgian
elderly;

1.3. Determination the validity of the Bassey equations for the healthy elderly
of the Georgian population, determining the reliability of the Demispan equivalent
height and body mass index calculated by these equations;

1.4. Determination of dependence on body weight and height of standard
and alternative body mass indices, evaluation of their correlation with other
anthropometric parameters;
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2. Evaluation of muscle mass and / or subcutaneous fat, body composition
for the determination of the malnutrition risk in practically healthy elderly, in
particular

2.1. Determination the sufficiency of evaluation of body mass index, lean
(fat free) mass index, midarm circumference or arm muscle area, also, body
weight, muscle mass or subcutaneous fat loss for a comprehensive assessment
of the risk of malnutrition in healthy elderly;

3. Determining the role of laboratory indicators for assessing nutritional
status in practically healthy elderly.

4. Development of the adequate dietary questionnaire for the elderly to
assess actual energy intake and to determine the compliance of dietary energy
to the estimated energy requirement;

5. Determination the risk of malnutrition by calculating standard indices;

6. Identification the possibility of hidden / unmanifested malnutrition
in practically healthy elderly and determination the best criteria for the

evaluation of malnutrition using screening tools.

Scientific novelty of the work

Our research is the first case in Georgia of: 1)Comprehensive assessment
of nutritional status (based on ABCD approach); 2) Study nutritional status
of elderly; 3)The use of alternative anthropometric indices and the equations
calculated them, determination their validity; 4)The use of bioimpedance
analyzer for assessment of body composition; 5)The use of worldwide recognized
equations for assessment of body composition and determination their validity;
6)The use of malnutrition screening tools and the assessment their validity; 7)
The development and adaptation of the multicomponent dietary assessment
questionnaire for the elderly; 8)Determination of the hidden malnutrition
in the practically healthy elderly of Georgian population by comparison the
dietary energy intake and estimated energy requirements
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Practical value of the research work

1) The main practical value of our research (as the first study in the field) is
the precedent, which will be the basis for further research and development of
the field in Georgia; 2) The alternative anthropometric indices and the validity
of equations for their calculation determined by our study will enable physicians
to use them widely if the standard anthropometric measurements are restricted
on any reason; 3) Experience in using bioimpedance analysis will facilitate the
introduction/implementation of body composition assessment in Georgia; - 4)
The adapted dietary assessment questionnaire will enable specialists to use
already ready-made valid instrument for daily and usual nutrition of elderly in
clinical practice and research; 5) Use of malnutrition screening tools in daily
practice will enable medics to reduce the risks of morbidity and mortality in the
elderly, to estimate the prognosis of the older person condition; 6) Determined
by our study the nutrition characteristics of Georgian healthy elderly will be
the guide for practitioners and researchers in disease management, and assist
relevant state institutions in determining optimal nutrient consumption and
in establishing age-specific population norms; 7) The assessment tools of the
elderly selected by our study can be easily and effectively used not only by
researchers and practitioners, but also by social workers, people involved in

palliative care and home care services.

56

Material and Methods

Study Setting and Population

Our cross-sectional study is the first research on the comprehensive assessment
of the nutritional status in Georgia, it was planned at the David Tvildiani Medical
University, Thbilisi and was dedicated to assessing nutritional status, and to
determining adequate indicators of nutritional status in practically healthy elderly
people of Georgian population. At the moment of the research start universal

health care program did not work (http://www.euro.who.int/en/countries/

georgia/news/news/2018/6/working-towards-universal-health-coverage-in-

georgia Accessed at 05.08.2019), that’s why we have proposed to the elderly from

several organizations/unions to participate in the study. To select the study group,
we were guided by the scheme showed below (see Figure 2).

Exclusion criteria from the research:

Considering the research tasks, people below 60 y were excluded from the study
group, as well as all persons who had dementia, chronic alcoholism, oncological
diagnosis, diabetes mellitus, heart, lung, liver or kidney failure; cirrhosis, was on
dialysis; myocardial infarction, brain stroke or surgical intervention (e.g., joint
prosthesis) during last 6 months; chronic infections, chronic diseases in the acute
phase, swallowing difficulties, oral and dental severe disorders, maldigestion
and/or malabsorbtion, restrictive diets, medication (which affects the balance of

nutrients, patient memory and concentration capacity).
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Invited to participate in
the study (n=4713; n=2164
men, n=2549 women)

Refused to participate
(n=2717; n=1801 men,
n=916 women)

Assessed for eligibility
(n=1996; n=363 men, Excluded/meeting exclusion
n=1633 women) criteria (n=1473; n=196

men, n=1277 women)

Re-assessed and excluded
(n=243; n=47 men, n=196
women)

Pre-selected group
(n=523; n= 167 men, n=356
women) Informed consent was not
signed (n=205; n=106 men,
n=99 women)

Final Study Sample
ANALYSIS (n=75; n=14 men, n=61

women)

Figure 2: Scheme of selection and inclusion of research participants (Principle of
compilation: CONSORT (Consolidated Standards Of Reporting Trials) diagram - http://

www.consort-statement.org/ Accessed at 05.08.2019).

Ethics Statement
The study was approved by the ethics committee of the David Tvildiani
Medical University. All the enrolled patients provided written informed consent in

their native Georgian language.
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Methods

In our cross-sectional study, to study nutritional status indicators, we used
a multifactorial correlation view and we based on so-called ABCD approach
for nutritional status assessment. Thus we applied anthropometric, biochemical/
laboratory, clinical and dietary evaluation methods and characteristics:

Anthropometric assessment methods

for Anthropometric assessment we first time used.:

1. Standard measurements - direct measured anthropometric indices:
weight, height, waist circumference (WC) and hip circumference (HC), mid arm/
mid upper arm circumference (MAC /MUAC), triceps skinfold thickness (TSF),
body mass index (BMI), waist to hip ratio (WHR), Arm Muscle Area (AMA) —
using standard methods and tools for measurable values and standard formulas for
calculating values.

2. Alternative measurements - Demispan, (DEH), Demispan equivalent
BMI (DE BMI), Mindex (for women), Demiquet (for men). using Bassey‘s
equations. Body composition determination - through single frequency (50 kHertz)
bioelectrical impedance analysis (SF — BIA) using Bioimpedance Analyzer
BIODYNAMICS BIA-450. Total body water (TBW) and fat free mass (FFM) or
fat free mass index (FFMI) were calculated based on examination data and using
validated equations.

Laboratory assessment methods

for Biochemical/Laboratory assessment we used:

1, Determination and evaluation of Albumin in blood serum and 2.Total
Lymphocyte Count (TLC) using standard methods.

Clinical assessment methods

for Clinical assessment we first time used:

1. Physical Examination — inspection and palpation to estimate/evaluate a)

subcutaneous fat, b) muscle mass, c) generalized or localized fluid accumulation.
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2. Histories of the study participants — for each person we have compiled
and filled out in details multifunctional questionnaire considering the historical
data of the each participant of the research. In the final documents (according
to the purpose of the different parts of the document), we described in detail: a)
the health condition of the research participant in the Health / Medical history;
b) availability on food and restrictions, economic burden of the elderly etc. in
the Social-economic history; c) information on medication use in the Drug /
Medication history; d) Dietary history reflecting the basic principles of the research
participant’s usual eating pattern, features and circumstances, eating behavior and
habits of the individ is the 4th component of the clinical assessment historical part.

3. Malnutrition risk screening tool — to determine the malnutrition risk we
used the Mini Nutritional Assessment Short Form (MNA-SF) - the screening tool
recommended for the clinical evaluation of the elderly.

Dietary assessment methods

for Dietary assessment we first time used.

To choose the maximally adapted version we have analyzed more than

150 questionnaires of 15 types (https://www.nutritools.org/tools Accessed at

05.08.2019) consistently, by following 3 steps: 1. Initially we selected general
purpose questionnaires for dietary assessment; 2. Among them we have separated
questionnaires available in practice and relevant/valid to our research design
(more than 100 questionnaires of 7 types.), and finally, 3. We identified diet
questionnaires and screening tools specially designed for the elderly. (more than
20 questionnaires of 4 types.).

Therefore, for the dietary assessment of the nutritional status in the elderly we
selected the following methods (in combination with “Histories” and “Malnutrition
risk screening tool” — see above):

e Diet history — collected information about eating circumstances,
nutritional habits, behavior, traditional pattern and food choice, also, life style
factors.
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e Food Frequency Questionnaire - The estimated list of food frequency
questionnaire products was previously studied and established based on
multivariate analysis. Prior to the research, we have studied for a long time
(approximately 18 months for the start-up version and full-time trial) and,
at the same time, have analyzed in details the foods and dishes the most
commonly used by Georgian elderly, considering that they are : a) Traditional,
b) Adapted to age (e.g., food texture, thermal and mechanical processing,
tasting properties, simplifying of digestion and absorption, etc.) c¢) Availability
- technologically and economically (e.g., easy and fast preparing, long-term
using, inexpensive, etc.).

e  Multiple pass 24-hour recall — in other words, the 24-hour recall with
multi-pass approach: we used this daily eating/nutrition assessment method 4
times with a 2-3 day interval, in 4 nonconsecutive days including at least one
weekend, using 5 distinct passes or 5 steps.

The all questionnaires were interviewer-administered, filled in face to
face, using a surrogate source (e.g. family member, relatives, carers) to verify
information.

The dietary energy intake (EI) was obtained and calculated through the
questionnaires, and estimated energy requirement (EER) was calculated for each
participant using the validated equations. We also calculate diet energy intake to
EER ratio (EI/EER%). According to computationally received results, research
group was divided into 4 subgroups.

Statistical assessment methods

for Statistical assessment we used: Statistical Package for Social Sciences
(SPSS), Independet samples T test and ANOVA, Multiple Comparisons,
Bonferroni, Pearson coefficient (correlation test), Kappa’s index, Paired Samples

T test, Bland and Altman test.
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Results
Study Population
After signing an Informed Consent 60-85 years old 75 persons were involved
in the study: subgroups were formed by age (60-75 and 75+ years) and gender.
The quantitative and percentage distribution of the study participants showed in

the diagrams (see Figure 3, Figure 4).

70
60

50 B male
40 M female
30
20
10

0 i

Study group Subgroup <75 Subgroup 75+

Figure 3. Quantitative distribution of the study group and the subgroups.
Study group > 60 y (n=75) - men (n=14), women (61); Subgroup <75 y (n=64) -

men (n=9), women (n=55); Subgroup 75+ y (n=11) - men (n=5), women (n=6).

80

70 [ male
60 B femal
50 emale
40

30

20

10

0 }

Study group Subgroup <75 Subgroup 75+

Figure 4. Percentage distribution of the study group and the subgroups,
Study group > 60 y (100%) - men (18.7%), women (81.3%); Subgroup <75 y
(85.3%) - men (14.1%), women (85.9%); Subgroup 75+ y (14.7%) - men (45.5%),
women (54.5%).
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Our research has both general and specific results. Among the general
results of the study, we note the fact that we have translated many terms into

Georgian and used them for the first time.

Results of Anthropometric assessment:
We calculated standard measured (weight, height, WC, HC, MAC /MUAC,

TSF) and computational (BMI, WHR, AMA) indices the mean values (with
standard deviation) in subgroups by sex and age. Table 1 shows the standard

measuring and computational anthropometric indicators mean values (see Table 1).

Anthro- men women

pometric

characte- <75 75+ All <75 75+ All
nstics (n=9) (n=5) (n=14) (n=55) (n=6) (n=61)

weight| 82,9 (10,4) | 77,8 (10,7) | 81,1 (10,4) | 79,4 (15,5) | 69,3 (13,6) | 78.5 (15.5)
height | 1,7 (0,1) 1,7 (0) 1,7 (0,1) 1,6 (0,1) 1,6 (0,1) 1.6 (0.1)

BMI | 27,4(3,6) | 25,8 (2,8) | 26,8(3,3) | 30,6 (5.6) | 27,2 (4.8) | 30.2 (5.6)
wC 1033 (12,5) | 101,8 (9,8) [102,8 (11,2)| 97,7 (12,3) | 90,8 (10,0) | 97.0 (12.2)
HC [107,3(8,6) | 106,2 (7,0) | 106,9 (7.,8) [116,8 (12,9)[106,5 (10,0)| 115.8 (13.0)

WHR | 1,000,1) | 1,00,) | 1,00,1) | 0.8(0,1) | 0,9(0,1) | 0.8(0.1)
MAC | 31,6 (2,7) | 28,4 (2,7) | 30,4 (3,0) | 324 (4,1) | 29,7 (4,1) | 32.1 4.2)
TSF | 1,8(08) | 1,905 | 1,9(0,7) | 3,10, | 2,7(0,5) | 3.1(0.7)
AMA | 54,1 (17,0) | 39,9 (7,0) | 49,0 (15,6) | 41,5 (10,4) | 36,5 (11,0) | 41.0 (10.5)

Table 1, Anthropometry, standard measuring and computational values, mean
(SD). measuring : weight (kg), height (m), WC — waist circumference (cm), HC — hip
circumference (cm), MAC(MUAC) — mid (mid upper) arm circumference (cm), TSF —
triceps skinfold thickness (cm); computational: BMI — body mass index (kg/m?), WHR

— waist to hip ratio, AMA — arm muscle area (cm?).

The majority of surveyed individuals (72%, in particular, 54 persons (<75
yn =47,75+ y n =7)), especially in the <75 y group, had the noteworthy rate

of the waist circumference - more than 88 cm in women and over 102 cm In
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men that indicates to the substantially increased metabolic risk. (See Table 1,
Figure 6).

By measuring of MAC was found that there were no one with MAC (MUAC)
lower than 23.5 cm, accordingly, nobody had malnutrition risk in the study group
by this parameter (see Figure 8).

By assessment of triceps skinfold thickness were determined high rate of
the subcutaneous fat in all groups presented in the table (see Table 1). Normal
rate was only determined for 2 men (<75 yn =1, 75+ y n = 1) and low rate for
1 man (<75 y, at the time of the study, he was an active athlete).

The arm muscle area calculated using a special equation based on the
triceps skinfold and mid arm circumference, was determined, according to
age percentiles, as inadequate (at the low threshold of norm) in the case of 4
participant men (<75 yn=1,75+yn=3).

Considering the standard measurements data, the trend of excess weight
and obesity was revealed in the practically healthy elderly. Based on BMI range
according to WHO criteria, the data from 78.7% of participants’ were above the

norm, 21.3% - normal and O - below the norm. (see Figure 5).

30 [ Normal weight
25 B Overweight
20 M Obesity
15
10

5 -

female male female male

<75 75+

Figure 5. BMI range according to WHO criteria (considering age and sex
specificity). Normal weight: 17 persons (n=6 men, n=11 women); Overweight: 26

persons (n=5 men, n=21 women); Obesity: 32 persons (n=3 men, n=29 women).
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Based on WHO criteria, if we also consider waist circumference and the risk
of associated metabolic complications (according to sex-specificity, increased
or substantially increased) in combination with age- and sex-specific ranges of
normal weight, overweight and obesity (according to BMI), the figure below

will demonstrate the full picture. (see Figure 6).

40 H <75
30 M 75+

Figure 6. BMI range (according to WHO criteria) and Risk of metabolic
complications (waist circumference, WHO cut-off points), considering the age
subgroups. Normal weight - 17 persons (<75 y n=11, 75+ y n=6); Overweight - 26 p.
(<75 y n=23, 75+ y n=3); Obesity - 32 p. (<75 y n=30, 75+ y n=2); No risk of metabolic
complications - 10 p. (<75 y n=6, 75+ y n=4), Increased risk of metabolic complications
-11306L (<75 yn=11, 75+ y n=0), Substantially increased risk of metabolic complications

- 54 p. (72% from study participants, <75y n=47, 75+ y n=7).

According to age and sex specificity, the mean rate (standard deviation) of
the following indicators were determined a) demispan as measured alternative
anthropometric indicator and b) demispan equivalent height and BMI, also mindex
and demiquet as calculated alternative indices. The obtained data were presented

below (see Table 2).
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Alternative men women

character-

istics,and | <75 >75 All <75 75+ All
indices | (n=9) m=5) | m=14) | (@=55) (n=6) (n=61)

Demispan | 81,03,3) | 81,6(4,2) | 81,2(3,5) | 74,8(3,7) 74,0(3,8) 74.7(5,6)

DEH 1,7(0) 1,7(0,1) 1,7(0,1) 1,6(0,1) 1,6(0,1) 1.6(0.1)

DEBMI | 28,3(3,7) | 26,2(2,7) | 27,6(3,5) | 30,6(5,6) 27,2(5,5) 30.2(5.6)

Mindex 106,1(19,4) | 93,9(18,8) | 104.9(19.6)

Demiquet [{126,8(18,3)|96,6(48,8)(116,0(34,1)

Table 2. Anthropometry, alternative measuring and computational
values, mean (SD). measuring: Demispan (cm); computational: DE H — demispan
equivalent height (m), DE BMI - demispan equivalent body mass index (kg/m?),

Mindex (for women, kg/m), Demiquet, (for men, kg/m?).

men women
<75 (n=9) >75 (n=5) <75 (n=55) >75 (n=6)
BMI | D.quet | BMI | D.quet | BMI | Min. | BMI | Min.
Weight 874%* | .800%* | .950* | .388 |.937** | .966%* |.944** | .962**
Height =377 | -393 | .469 170 012 142 207 426
BMI 1 949** 1 404 1 982%* 1 945%*
Demispan | -.359 | -519 | .440. 067 .080 132 | -.069 | -.234
DEH -411 | -.591 482 095 .090 144 | -.098 | -.262
DE BMI 970%* | 982%* |.983%* | 456 |.983** | .998%* |.933** | .988**
Mindex 982%* 1 945%* 1
Demiquet | .949%* 1 404 1
wC 891** | [776* | .872 16  |.839%* | .859** | .860* | .945**
HC 857%% | 743*%  |.960%* | 274 |.927** | 951%* |.945%* | .950**
WHR 508 470 .638 | -.260 | .067 .066 .038 .064
MAC 315 158 732 795 |.812%* | 805%* | .888* | .950**
TSF -368 | -317 | 578 | 916* |.634** |.648%* | .439 .654
AMA 428 287 537 366 |.681%* | .659%* |.933** | .904*

Table 3. Correlation between anthropometric characteristics: **Correlation
is significant at the 0.01 level (2-tailed) and *Correlation is significant at the 0.05
level (2-tailed);anthropometric characteristics: Weight, Height, BMI — body mass
index, Demispan, DE H — demispan equivalent height, DE BMI — demispan
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equivalent body mass index, Mindex for women, Demiquet for men, WC — waist
circumference, HC — hip circumference, WHR — waist to hip ratio, MAC — midarm

circumference, TSF — triceps skinfold, AMA- arm muscle area.

‘We evaluated correlation data between standard and alternative mass indexes on
the one hand and, on the other hand, between mass indices and other anthropometric
characteristics. The results are presented in the table below (see Table 3):

As the above table shows, correlation is significant between weight and BMI
(in the all groups of the participants), Demiquet (in <75 y subgroup) and Mindex
(in all groups), at the same time, there is no correlation between height and
above mentioned indices. Correlation is significant among BMI and Mindex
(in all groups), between BMI and Demiquet (in <75 y subgroup), while the
alternative calculated BMI significantly correlated with all of the above
mentioned indices in all groups. The significant correlation was determined
between WC and standard or alternative BMI (excluding men of the 75+ y
subgroup). Correlation between MAC/MUAC, AMA, TSF and standard or
alternative weight to height indices is significant for women.

The Kappa Statistic (Cohen’s Unweighted Kappa) was used to test interrater
reliability (for BMI and DE BMI) and the determined index was 0.8518. Paired
Samples T test was used for comparison of several results obtained from direct
measuring and valid equations. how the two variables — height and demispan
equivalent height, or BMI and demispan equivalent BMI - are different from each
other in one group. Statistically significant difference between the BMI and DE
BMI was determined only for men (i.e. sex-specific difference) and there were no
age-specific significant differences (see Table 4).

According to the Paired Samples Test results (see in Table 4, “ALL”), p value
=0.30 > 0.05 - it confirms that there were no difference (difference is significant
at p<0.05) between two methods (between direct measured BMI and alternative
DE BMI). Accordingly, Graphical analysis of Bland and Altman agreement was
acceptable.(see Figure 7).
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The Bland and Altman plot

Paired Samples Statistics | Paired Paired Samples Test
Samples
Correla-
tions |Paired Differences | Sig.
N [ Mean [Std.D | Std. |Corr.[Sig.[Mean[Std.D[ Std. | (2
Er. Er. | tail-
mean mean | ed)
Pair. 1| Height 75| 1.633 | .074 | .009 | .899 (.000( .003 | .032 | .004 |.355
All DEH |75| 1.630 | .065 | .007
Pair.2| BMI (75| 29.607 |5.418 |.6256 | .979 [.000(-.133 |1.112 | .128 |.303
DE BMI |75 | 29.740 |5.357 |.6186
Pair. 1| Height |14 | 1.738 | .052 | .014 | .772 (.001| .019 | .033 | .009 |.058
M DEH (14| 1.719 | .045 | .012
1]3 Pair.2| BMI (14]26.821|3.329 | .890 | .973 [.000(-.764 | .797 | .213 |.003
DE BMI |14 | 27.586 |3.454 | .923
‘W | Pair. 1| Height |61 | 1.609 | .054 | .007 [ .822 |.000( .000 |.031 |.004 |1.00
O DEH [61] 1.609 |.049 |.006
l\él fgs-2| BMI |61 30.246 |5.619 | .719 | .980 |.000| .011 (1.129 | .145 |.937
N DE BMI |61 | 30.234 |5.611 | .718
Pair. 1| Height |64 | 1.629 | .071 | .009 | .915 (.000| .003 | .029 | .004 |.368
z DEH |64 1.626 | .061 | .008
<7 Pair.2| BMI (64| 30.133|5.488 | .686 | .981 |.000(-.123 [1.051 | .131 |.351
DE BMI |64 | 30.256 {5.379 | .672
Pair. 1| Height |11 | 1.658 | .087 | .026 | .830 (.002| .005 | .049 | .015 |.766
75 DEH |11 1.654 | .081 | .025
Pair.2| BMI (11 26.546|3.912 |1.180 | .939 [.000(-.191|1.480 | .446 |.678
DE BMI |11 | 26.736 |4.296 |1.295

Table 4. Paired Samples Statistics, Correlation and Test. Comparison

of Height and demispan equivalent height (DEH), body mass index (BMI) and
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Figure 7. Bland and Altman plot analysis. Differences between BMI and
demispan equivalent BMI (BMI_d on figure).

As shown in the Figure 7, low and high BMI were characterized by the same
scattering of differences between methods and there were no trends in differences
between BMI and DE BMI. This result was confirmed with correlation analysis

where the Beta coefficient was 0.641 (see Table 5) and the bias (see Figure 7) was

demispan equivalent body mass index (DE BMI).
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quite small (-0.0133).

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 | (Constant) -470 731 -.643 522
Mean 011 .024 055 468 .641

Table 5. Unstandardized and Standardized Coefficients.
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By studying the body composition with bioelectrical impedance analysis, the
distribution of body mass as well as the amount of the total body water components
and the ratio between them was found to be significant. In particular, according
to BIA methodical standards, In a healthy human body, the metabolically active
cell mass must exceed the extracellular mass. According to our study results, this
proportion (ECM / BCM <1) was maintained in case of only 6 persons from 75,
out of which 5 were men (<75 y n=3, and 75+ y n=2) and 1 women (<75 y). In all
other cases the extracellular mass exceeded the body cell mass (ECM / BCM> 1).

According to the above standards, only 3 men (<75 yn=1,and 75+ y n
= 2) were found to have optimal fat mass. All other participants in the study
program had excess fat mass.

According to standards of water distribution in healthy organisms, amount
of intracellular water (ICW) must be higher than extracellular water rate
(ECW). According to our study results, 48 participants (<75 y n=1 men, n=41
women, and 75+ y n=6 men) had ECW more, than ICW (ICW/ECW<1); 2
women (<75 y) were diagnosed with an equal amount of extracellular and
intracellular water (ECW / ICW = 1). In all other cases, although intracellular
water amount exceeded extracellular water quantity (ICW / ECW> 1), this
was only a glance, because the difference was minimal. Water distribution
was found to be best for the above noted 6 participants with the best mass
distribution rates (ICW / ECW = 1.5-2.5).

Total body water is the sum of intracellular and extracellular water values
(TBW=ICW+ECW). According to the normative standards of the analyzer
used in our research, the normal value of total body water to lean body mass
ratio (TBW/LBM) is 69-74%. This parameter was found over the norm for 20
persons. Only 1 of them was man (<75 y), 19 were women (<75 y n=15, and
n=4, 75+y). In the case of 3 women, body mass index was found to be normal
(n=2,<75y,and n =1, 75+ y). 1 male (<75 y) had an overweight (BMI = 26.2)
and in all other cases the index was above 30 (i.e. corresponded to obesity).
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BIA data men women Study
group
<75 75+ All <75 75+ All Total
R 479,8 461.7 473,8 512,5 553.3 516.6 509.5
(355) | (80.5) | (51,5) | (53,9) | (72,6) | (56.7) | (57.8)
X 79,1 91.1 83,1 52,7 44,2 51.9 571
42,6) | (57.1) | 45,6) | (8,6) (7,2) (8.8) (22.9)
Z 487,5 472.2 4824 515,3 555,1 519.3 513.1
(40,6) | (88.3) | (56,8) | (54,2) | (72,7) | (56.9) | (58.1)
BCM 36,8 41.5 38,3 27,9 25,0 27.6 29.4
5,8) (6.1) (6,1) (2,6) 2.8) (2.8 (33
ECM 33,3 325 33,0 35,4 38,4 35.7 35.3
O, | (134) | 10,1) | (3.4 (2,4) (3.4) (5.1)
ECM/BCM 0,9 0.8 0,9 13 1,5 1.3 1.2
0,3) 0.4) 04) 0,1) 0,1 0.1) (0.2)
LBM 57,7 60.1 58,5 49,2 43,5 48.6 50.3
5,8 (8.0) 6,3) (6,3) (6,4) (6.5) (7.5)
LBM% 70,0 74.0 71,4 63,3 63,4 63.3 64.6
(7,9) (.7 (1,7 (e8] 49 (5.1 (6.3)
FM% 30,0 26.0 28,6 36,7 36,7 36.7 354
(7,9 (7.7) (1,7 5,1 4,9 5.1) (6.3)
ICW 62,4 67.4 64,1 48,2 43,9 47.7 50.5
(12,2) | (17.1) | 134) | (3,0) 2.,5) (3.2) (8.6)
ECW 37,6 40.1 384 51,8 56,2 52.3 50.0
(12,2) | (14.2) | (12,3) | (3,0) 2.,5) (3.2) (7.7)
ECW/ICW 0,7 0,6 0,7 1.1 1,3 1.1 1.0
0,3) 0,3) 0,3) (0,1) (0,1) (0.1) 0.2)
TBW 41,2 43.7 42,0 35,9 32,0 35.5 36.6
(5,0 6.2) (5,3) 4,7 (4,6) 4.8) (5.5)
TBWEq. 41,1 424 41,5 33,1 30,1 32.8 34.2
2,7) (3.1 (3,5 4,4 “4,3) “4.4) G4
TBW/LBM | 72,4 72.6 72,5 73,0 73,6 73.1 73.0
(1,1) (1.4) 1,2) 1,9 (1,0 1.8) (1.8)
TBW/TW 50,7 53.7 51,7 45,8 46,6 45.9 46.9
(5.8) (5:3) (5,6) (4,6) 3.8 “.5) G.)
BMR 1708,6 | 1817.4 | 1747,4 | 1554,5 | 1356,8 | 1535.1 1574.7
(292,4) | (280.5) | (282,4) | (225,0) | (200,6) | (229.0) | (252.0)
FFM 62.5 66.0 63.7 47.5 41.5 46.9 49.7
6.7) 5.1) 6.2) (6.0) (6.2) 6.2) (8.8)
FFMI 20.5 21.6 20.9 18.3 16.4 18.1 18.6
2.1) (1.9) (2.0) @2.1) (1.8) 2.1 (2.3)

Table 6. Bioimpedance analysis (BIA) data and computational values
according to BIA data. R - resistance (O), X - reactance (O), BCM — body cell
mass (%), ECM - extracellular mass (%), ECM/BCM — extracellular mass to body
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cell mass ratio, LBM —lean body mass (kg), LBM% —lean body mass (%), FM%
- fat mass (%), ICW - intracellular water (%), ECW - extracellular water (%),
TBW - total body water (L), TBW/LBM - total body water to lean body mass
ratio (%), TBW/TW —total body water to total weight ratio (%), BMR - basal
metabolic rate (kcal); computational values: Z - impedance (0O)=V(R>+X?2), ECW/
ICW - extracellular water to intracellular water ratio, TBWEq - amount of total
body water (L) according to (Vache et al.) equation, FFM — fat free mass (kg)
using (Kyle et al.) equation, FFMI — fat free mass index.

According to normative standards of analyzer, normal value of total body
water to total weight ratio (TBW/TW) is 50-60% and 45-60% for men and
women accordingly. The data of 26 individuals (<75 y n =3 men, n = 21 women,
and 75+ y n = 1 men, n = 1 women) was lower than the norm.

Thus body composition was estimated for each participant using single
frequency bioimpedance analysis (SF - BIA) data and computational values
according to BIA data (see Table 6): In particular, Fat Free Mass (FFM), Fat
Free Mass Index (FFMI) and TBW,, were calculated based on single frequency
bioimpedance analysis (SF — BIA) data and using validated equations. The body
composition assessment revealed adequate hydration of participants and there
were only one woman from 75+ y age group with FFMI lower than 15 kg/m?
(pointing to malnutrition).

Paired Samples T test was used for comparison of several measured and
calculated results obtained from BIA and valid equations. In particular, for
assessment of difference between paired values, for determine how the two
variables are different from each other in one group we compared: LBM (measured
by BIA) and FFM (calculated by valid equation of Kyle et al,) (both variables
in kg), also, determined by hardware examination TBW and calculated the same
parameter using (Vache et al) equation TBW,, Statistically significant difference
(the mean difference is significant at the 0.05 level) was determined between the

TBW and TBWEq (see Table 7).
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Paired Samples Statistics Paired Paired Samples Test
Samples
Correla-

tions Paired Differences | Sig.

N | Mean [Std.D | Std. | Cor- | Sig. [Mean[Std.DKtd.Er,| (2
Er. | rel mean | tail-
mean ed)

Pair. 1| LBM |72 50.261 | 7.451 | .878 | .912 |.000 | .556 [3.669 | .432 |.203
FFM (72| 49.712 | 8.815 |1.039
Pair. 2| TBW |72 36.615 |5.452 | .643 | .954 |.000 (2.377 (1.643 | .194 |.000
TBW,;, (72| 34.238 | 5.366 | .632

Table 7. Comparison of results obtained from BIA and valid equations.
Difference between LBM (lean body mass (kg), BIA data) and FFM (fat free mass
(kg), Kyle et al. equation); between TBW (total body water (L), BIA data) and
TBW,, (total body water (L), Vache et al. equation).

Note: The choice of equations used for computation is based on the
recommendations of the SF BIA guidelines and, in combination with research

tasks, takes into account the age of the study participants.

Results of Biochemical/Laboratory assessment:

Serum albumin lower than <3.5g/dL (<35g/L) were obtained in 12 cases: 9
from <75y age group (n=4 men, n=5 women) and 3 from 75+ y age group (n=2
men, n=1 woman); There were 38 participant with Total Lymphocyte Count (TLC)
lower than 2000/uL: 32 from <75y age group (n=4 men, n=28 women) and 6 from
75+ y age group (n=2 men, n=4 women). Above listed results, in combination with
BMI, FFMI, MAC/MUAC and AMA, are relevant to malnutrition and is shown in
the figure below (see Figure 8).

As shown in the Figure 8, malnutrition rate is different by indicators, in
particular, according to the laboratory data, 12 persons (from 75) serum albumin
value and 38 persons TLC value indicated to malnutrition, when, according to the

results of anthropometric assessment (see above), the study participants didn’t have

73



malnutrition risk by measuring BMI and MAC/MUAC; AMA value lower the norm
was found only in case of 4 men, 3 of them were from 75+ y age group and the

noteworthy value of FFMI was found in case of the only woman from 75+ y group.

Malnutrition/Undernutrition
40

35
30
25

20 [ Malnutrition/
15 Undernutrition

10

5
0 ..-

BMI MUAC AMA FFMI Albumin TLC

Figure 8. Malnutrition/Undernutrition in study group. Number of research participants
with malnutrition according to different indicators: BMI — 0; MUAC — 0; AMA — 4 (60-74 y
age group — 1 man), (75+ y age group — 3 men); FFMI — 1 (75+ y age group — woman);
Albumin - 12 (60-74 y age group — 4 men, 5 women), (75+ y age group — 2 men, 1 woman);
TLC - 38 (60-74 y age group —4 men, 28 women), (75+ y age group — 2 men, 4 women).

Results of Clinical assessment:

Physical Examination, in particular, using of a) inspection and palpation of
fat overlying the ribs, triceps, orbital area to estimate the subcutaneous fat; b)
palpation of the shoulders, thigh and calf to evaluate the muscle mass; c) palpation
of the extremities and vulvar/scrotal area to determine generalized or localized
fluid accumulation, did not reveal the risk of malnutrition.

The analysis of the historical data of the study participants did not reveal the
risk of malnutrition.

Afterusing Mini Nutritional Assessment Short Form (MNA-SF) recommended

for malnutrition risk screening and answering the all questions included in the
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brief-questionnaire, the result of summarized final scores was 12-14 (MNA-SF
score 12-14). Comparison of our results with the malnutrition level considering
the questionnaire thresholds did not reveal the malnutrition. Accordingly,
specially for elderly developed and wide recognized the malnutrition screening

tool did not reveal the risk of malnutrition in our study group.

Results of Dietary assessment:

The aim of the our research program was possible be achieved only by solving
the tasks according to the study goal and by finding and using effective and
adequate ways or methods for doing so.

In accordance with the steps described in the ,,Research methods* (see above)
and based on modern professional literature, using the recommended methodology,
we evaluated all the possible instrument on the strengths and limitations/
weaknesses, we choosed the most reliable/relevant 3 dietary assessment tools, we
combined these instruments with the historical data, and, as the result, for dietary
assessment of Georgian elderly, we recieved the optimal questionnaire (published
as the methodological guide for the practitioner and researcher medical specialists)
with the following parts:

1. Historical Data - begins with passport data and is divided into four parts:

v Health History

v Social-Economic History
v Drug/Medication History
v Diet History

2. 24-hour Recall

3. Food Frequency Questionnaire (adapted) — the adapted version of the
FFQ: 42 item_questionnaire - the most frequently consumed food products—42 item
- were sorted according to the basic food groups. Accordingly, the questionnaire
form can be used as simple or non-quantitative / descriptive qualitative or as semi-
quantitative questionnaire using the additional columns available in the table with

reference to the portion size (e.g., number of slices, spoons, cups)
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The questionnaire is interviewer-administered so is implied that filling the
questionnaire requires the well-informed and trained interviewers and face-to-face
contact with the respondent.

The questionnaire is open-ended (without predefined responses, with unlimited
response options), with open-ended section where respondents (or interviewers
based on respondents’ information) may record consumption of other foods not
included in the questionnaire (using specially designated “empty trays”).

It is noteworthy that, despite the above mentioned possibility, the pre-selected list
was not substantially changed in the research process. This result once again convinced
us in correctness of predetermined list (foods commonly consumed in the target
population) and confirmed the reliability/relevance of the compiled questionnaire

As for the quantitative component, using the compiled, developed and adapted
questionnaire, a) we evaluated in detail the nutrition of study participants; b) for each
person, we calculated the daily and average daily consumption/intake of macronutrients
and energy, over 4-4 inconsistent days, and taking into account the number of meal
times, ¢) we calculated estimated energy requirement and d) dietary energy intake to
estimated energy requirements ratio for each participant; e) The obtained results were

analyzed and subgroups according to the ratio are shown in the figure (see Figure 9).

Il >100%
[ 75-100%
] 50-75%
M <50%

Figure 9. study participants distribution by dietary Energy Intake to
Estimated Energy Requirement ratio Blue section - participants with EI to EER
ratio over 100%, Red section - EI/EER 75-100%, Green section - EI/EER 50-75%,
Violet section - EI/EER < 50%.
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The Figure 9 shows the distribution and share in subgroups of study participants
according to energy consumption and considering dietary energy intake to
estimated energy requirement (DEI/EER) ratio. More detailed information is in

the table below (see Table 8):

EI/EER Men (n, %) Women (n, %) Total

<75 75+ all <75 75+ all (n, %)

>100% |3(33.3%)| 2(40%) [5(35.7%) | 2037%) |1(16.7%) | 21(35%) [26(35.1%)
75-100%|3(33.3%)| 2(40%) 5(35.7%) | 20(37%) | 2(33.3%) |22(36.7%)[27(36.5%)
50-75% [2(22.2%)] 1Q20%) B(21.4%) [11(20.4%)| 3(50%) |14(23.3%)| 17(23%)
<50% [MAL1%) 0  |1(7.1%) | 35.6%) | 0 3(5%) | 4(5.4%)

Table 8. Age and sex differences in “energy consumption” subgroups (by

dietary energy intake to estimated energy requirement (EI/EER) ratio).

We’ve compared “energy consumption” groups to each other according to the
indicators used in the study. The differences between the groups were revealed

only in the cases of the following characteristics (see Table 9).

EIVEER| P L C EI |EI-BMR]| P/EI | P/W | L/W | C/W
>100% | 95.6 | 98.3 | 289.2 [2399.8] 767.0 | 160 | 12 | 1.3 | 3.7
(28.3) | (36.0) | (106.3)|(637.9)| (600.5) | (2.6) | (0.3) | (0.5) | (1.3)
75-100%| 64.4 | 66.0 | 200.7 | 1618.6] 60.2 | 160 | 0.8 | 09 | 2.6
(8.6) | (13.5) | (44.2) | (193.2)| (155.0) | (1.9) | (0.2) | (0.2) | (0.5)
50-75% | 50.5 | 55.8 | 144.6 | 1196.8 | -352.1 | 168 | 0.6 | 0.7 | 1.9
(11.5) | (28.6) | (31.5) [(194.5)| (211.9) | (2.3) | (0.2) | (0.4) | (0.5)
<50% | 40.2 | 25.7 | 88.9 | 7343 | -786.5 | 218 | 0.5 | 0.3 | 1.0
(12.0) | (6.8) | (19.0) | (70.8) | (328.6) | (5.6) | (0.2) | (0.1) | (0.3)

Table 9. The difference between the groups by variables, mean (SD): P —
Protein, F — Fat, C - Carbohydrate (g, dietary intake); EI — Dietary energy intake
(kcal), EI-BMR — difference between dietary energy intake and basal metabolic
rate (kcal); P/EI — protein-derived energy share in total energy intake (%); P/W,
F/W, C/W — protein, fat or carbohydrate to weight ratio (g/kg).
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To determine which groups are the different and how much this difference
is, each group is compared to the other 3 groups for each variable. The results of

multiple comparison are shown in the table (see Table.10).

EI/EER| P L C EI EI-BMR | P/EI | P/W | L/'W | C/W
1| 2 |31.2%]32.3*% | 88.4* | 781.2* | 706.8* 00 | 0.4* | 0.4*% | 1.1%
3 | 45.1*% | 42.5*% | 144.6* [ 1203.0* | 1119.1* | -0.8 | 0.6* | 0.5* | 1.9*
4 | 55.5% | 72.6* | 200.3* | 1665.6* | 1553.5* | -5.8* | 0.7* | 1.0* | 2.7*
2 1 [-31.2%]-32.3*| -88.4* | -781.2* | -706.8* 0.0 |-04*]-04*% |-1.1%
3 13.9 | 10.2 | 56.1 | 421.8* | 412.3* -0.8 | 02* | 0.2 | 0.8*
4 | 24.2 | 40.3* | 111.8* | 884.3* | 846.7* | -5.8* | 0.4* | 0.6* | 1.6*
3] 1 |-45.1%|-42.5%|-144.6*%|-1203.0%| -1119.1* | 0.8 | -0.6* | -0.5* | -1.9*
2 | -13.9 ) -10.2 | -56.1 | -421.8% | -412.3* 08 |-0.2*] -0.2 |-0.8*%
4 | 103 | 30.1 | 55.7 | 462.5 434.4 -4.9% | 0.2 0.4 0.8
4| 1 |[-55.5%|-72.6*|-200.3*|-1665.6* | -1553.5* | 5.8* | -0.7* | -1.0* | -2.7*
2 | -24.2 |-40.3* | -111.8* | -884.3* | -846.7* | 5.8* | -0.4* | -0.6* | -1.6*
3 | -10.3|-30.1 | -55.7 | -462.5 | -434.4 49* | 0.2 | -04 | -0.8

*The mean difference is significant at the 0.05 level.

Table 10. Difference between “energy consumption” subgroups. Multiple
Comparisons, Bonferroni (Dependent Variables, Mean Difference): 1. participants
with EI to EER ratio over 100%, 2. EI/EER >75 and <100%, 3. EI/EER >50 and
<75%, 4. EI/EER < 50%.

As can be seen from the table, the differences between the groups
formed according to energy consumption are statistically significant when
comparing the first group (dietary energy intake exceeds the estimated energy
requirement) with the remaining 3. The difference in protein consumption
between the second group (dietary energy intake does not equal the estimated
energy requirement, but exceeds 75% of this ratio) and the third group (dietary
energy intake and estimated energy requirement ratio is from 50% to 75%) is
not statistically significant. The fourth group (dietary energy intake is half or
less than the estimated energy requirement) differs significantly from the first
and second groups, although it differs significantly from the third group only
by the “protein energy” share in the daily energy intake.
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Discussion

a) As has been said before, our research is the first study of the nutrition
of elderly living in Georgia. So we needed to select different indicators and use
them for the first time in Georgia. For valid and substantiated conclusions, our
reasoning was based on the ABCD approach for nutritional status assessment.
We have reviewed, evaluated, analyzed and summarized the results of the
study in accordance with internationally recognized and agreed criteria.

b) The results of our study showed that the short form of Mini Nutritional
Assessment Questionnaire (MNA-SF) did not reveal the risk of malnutrition in
the healthy elderly. According to the WHO normal weight standards, the body
mass of the study participants was not below normal, was above 18.5 kg / m?
and did not indicate the malnutrition.

c) With many years of experience, low body mass index is an important
determinant of morbidity and mortality in the elderly, at the same time, a high
body mass index is associated with a substantial decrease in healthy and free of
chronic diseases life expectancy. According to modern studies and consensus,
the body mass index recommended for the elderly is 20-22kg / m”. According
to the results of our study, there was no one participant with body mass index
less than 22 kg /m?, so the approach with described above criteria also did not
reveal malnutrition in our study group.

d) The logical question arises: should the BMI be considered as a
undoubtedly reliable diagnostic criteria? According to our research, this question
is legitimate. In general, the answer is not clear and unequivocal, especially in the
case of the elderly people. Why? Nowadays it is absolutely realistic conditions
that cannot be identified by BMI alone: e.g. changes in weight status over four
decades and similar trends of macronutrients and energy intake despite of BMI
classes; “metabolically healthy obesity” (MHO), i.e. high BMI without increased
cardio-metabolic risks; “sarcopenic obese” i.e. obesity despite of low skeletal
muscle mass; “obesity paradox” i.e. obesity as paradoxical protector of several
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chronic diseases. There is an epidemic of obesity in modern society, so, despite of
illness, malnourishment or considerable weight loss, the patient’s body mass index
can be normal at the moment of examination. Several researches have questioned
the unequivocal indefinite credibility of this index. By M.J. Miiller words, BMI
is a historical, misleading indicator and “to avoid yesterday’s thinking, we should
move away from IBW and BMIL.”

€) Inquiry and examination of participants (according to diagnostic criteria)
revealed that they had neither weight loss nor lack of muscle and subcutaneous fat.
Considering that edema can mask weight loss, this component of the participant
condition assessment was also critically evaluated and the study participants had
no visible signs of fluid accumulation.

f) SF-BIA results have been demonstrated large quantities of extracellular
water in comparison with intracellular water and low body cell mass. Of course,
we could have doubted the accumulation of fluid without visible signs and the
possible misconception of the actual body weight or body mass index, however
based on these data, our reasoning on fluid accumulation cannot be reliable
because body composition was evaluated by single frequency BI analysis and SF-
BIA is commonly used to estimate TBW and FFM using validated equations. The
total body water calculated by the equation does not indicate the malnutrition, and
in our study this variable was not less than 18, it appears that neither this indicator,
nor the anthropometric nor clinical assessment, has shown malnutrition in healthy
elderly of Georgian population.

g) The main component of FFM is muscle mass, which define the ability
to activate and human resources for energy expenditure and metabolism.
Therefore fat free mass index more valuable indicator than BMI. Considering that
malnutrition is associated with FFMI lower than 15 and 17 kg/m? in women and
men respectively, and in our study this variable was not less than 18, it appears that
neither this indicator, nor the anthropometric nor clinical assessment, has shown
malnutrition in healthy elderly of Georgian population.
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h) Biochemical/laboratory assessment revealed malnutrition in several cases.
But Malnutrition is caused by different etiologic factors and implies condition
with or without inflammation. These indicators (serum albumin, TLC) are also
affected by other conditions (just like inadequate nutrition)., e.g. inflammation,
therefore albumin as visceral protein, especially alone, is not sufficiently reliable
parameter for assessing nutritional status and malnutrition screening or diagnosis
should not be based on visceral proteins highlights [5, 9, 10]. And as for total
lymphocyte count (TLC), it also would not be useful for diagnosis of malnutrition
because TLC is an age-related indicator more than marker of malnutrition.

1) Based on our research findings, our discussing without energy intake
and dietary assessment leads to the conclusion that there were no obvious risks
of malnutrition in the healthy elderly of studied Georgian population. And that
is logical: our study participants were only practically healthy older people.
However, after recent dietary/energy intake and estimated nutrients/energy
requirements comparison picture was changed. Insufficient energy intake is a
malnutrition diagnostic criterion. Dietary intake to estimated energy requirements
ratio is recommended to estimate energy adequacy. After determining recent
energy intake to estimated energy requirements ratio for each participant, we used
50, 75 and 100 percent thresholds according to malnutrition grade. If dietary EI/
EER is 50% or less during 5 or more days, energy intake is considered severe
acute malnutrition; if EI/EER is 75% or less during 1 month or more period of
time, energy intake is considered severe chronic malnutrition. That’s why we
formed so-called “energy consumption” subgroups with following ratio data
“borders”: over 100, over 75 including 100, over 50 including 75, 50 and below.
Since our study was cross-sectional, we could be able to determine the accordance
of energy intake with the energy requirements thresholds only at the moment of
the study, however, of course, we could not determine the existence duration of
these values and, consequently, the degree of malnutrition. However, we have
used the thresholds to present the results clearly and for the thorough analysis of
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the research data. After the research group was divided into four subgroups and
these subgroups were comparable to each other according to the indicators used
in the study, the difference between them was not revealed, except for nutrients
and energy consumption indicators. This fact once again reiterates our doubts that
other diagnostic criteria may be misleading and unable to detect nutritional risks
despite the lack of energy.

j)  Considering the exclusion criteria of our study, in our research malnutrition
can be discussed in the context of unmanifested or compensated chronic diseases,
social or environmental circumstances but not in context of acute illness.

k) Of course, inadequate/ insufficient data collecting (eg., one day 24-hour
recall in alone) and underreporting risk is realistic during the diet and energy
assessment, although we’ve considered it and, to minimize the above risks, we
intentionally used:

v the exclusion criteria (e.g. Dementia, medications abuse);

v'  the several questionnaires simultaneously;

v the daily eating assessment using multiple pass approach 4-times (instead
of recommended 3 times) in nonconsecutive days;

v the usual eating assessment using 42 item non-quantitative or semi-
quantitative open-ended FFQ adapted to the population of Georgian elderly.

v" Well-trained interviewer and he surrogate sources for prevention of
underreporting, also, for protection from missing (deliberately “lost”) food and
phantom (actually non-existent) food.

1) The burden of illness and complications in elderly is not unequivocally
the age and the aging, but also the risk of hidden malnutrition. In particular,
our study demonstrated the possibility of the masked nutritional risk in
practically healthy elderly. That’s why the elderly nutritional status assessment
needs comprehensive analysis and practitioners/researchers should take
into consideration the energy intake as the necessary diagnostic criteria for
malnutrition in the healthy elderly.
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Therefore, we believe that the received results are notable.. Exactly
insufficient energy intake must be consider as a hidden risk in the elderly, which is
not determined by the calculation of standard indices. This means that

According to the results of our study, although some subgroups of
participants reported insufficient intake of protein and energy, neither the
malnutrition screening tool, nor the body mass index, nor the fat free mass

index (as the most reliable diagnostic criterion) reflected the real situation.

Conclusions

The findings of our research confirm that the elderly population is the
specific nutrition group with specific needs. Accordingly, the old age people
require the specific approach for the nutritional assessment. The use of modern
methods for nutritional status assessment and malnutrition risks evaluation in
practically healthy elderly of Georgian population has enabled us to develop
and adapt an adequate approach, considering the specificity of the Georgian
population.

Based on the obtained data, we can conclude that:

1. The reliability, validity, and usability of alternative instruments
for calculating anthropometric parameters in practically healthy elderly of
Georgian population were evaluated and found, in particular:

1.1. The alternative anthropometric parameter Demi-span is the reliable/
relevant measure of the stature in the practically healthy elderly of Georgian
population;

1.2. Demiquet and Mindex are easy-to-use and relevant indices for
Georgian elderly when the calculations of standard weight / height indices are
questionable or impossible.

1.3. The Bassey’s equation is valid for Georgian healthy elderly. Computed
by this formula Demispan equivalent height and BMI is reliable and,
accordingly, useful in case of lack of standard calculations or to avoid errors of
direct measurements.
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1.4. The findings of our study confirmed that BMI is not height-dependent
variable, moreover, BMI as mindex and demiquet is a mass/weight-dependent
anthropometric characteristic. The standard and alternative mass indices (BMI
and demiquet or mindex) had the same correlation with other anthropometric
parameters (especially, for women).

2. The body composition, muscle mass and / or subcutaneous fat were
detemined in practically healthy elderly and the risk of malnutrition was
found, in particular:

2.1. BMI, FFMI, MUC (MUAC) or AMA, weight, muscle mass or
subcutaneous fat loss assessment is not sufficient for the comprehensive assessment
of the risk of malnutrition in healthy elderly.

3. The use of nutritional status laboratory Indicators is insufficient
without taking in the account anthropometric, clinical, and dietary indicators.

4. The reliable dietary assessment questionnaire for the elderly was
developed, by which was found the necessity of simultaneous use and
adaptation of different instruments;

5. The insufficient energy intake must be consider as the hidden risk of
the malnutrition in the practically healthy elderly;

6. Comparison of the actual/dietary energy intake and the estimated
energy requirements is the best criterion for determining the malnutrition,

especially when the risk of malnutrition is not demonstrated by screening tools.

Practical Recommendations
1. The elderly, of course, need special warmth and care, but, in the
communication with them, even for making the useful / necessary decisions
for them, and, especially for realization of this decisions, tact, modesty, and
permanent consideration of their psycho-emotional conditions are necessary:
they, like children, look for “flavor”, have the longing of sweets, wait for
tenderness and kindness , but unlike children, they analyze any information
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in the context of many years of life experience, find it difficult to get news,
have a cautious and critical attitude, and, what is even more considerable and
dangerous, they often mask their problems, including, resentment and chronic
stress, fear of the future and death. At first glance, they invisibly change the
nutrition style and almost never consider nutrition to be the cause of their
problems.

2. Health care professionals should always take into account the
physiological, pathological, ethno-cultural and socio-economic characteristics
of older people.

3. Prior to the study of the elderly, it is desirable to evaluate not only the
opportunities of the method or research tool, but also its suitability for specific
populations and the possibility of adapting it in the study group of the elderly.

4. Itisadvisable further studies and higher number of study participants
to confirm the obtained results in a large population.

5. Additional studies involving other groups in Georgia, for example,
with different ethnicities or socioeconomic status, as well as diagnoses of
various diseases to better identify nutritional indicators of the elderly and
other age groups people living in Georgia are desirable.

6. For the attention of the Colleagues: If you are not sure of standard
anthropometrical measurements or the accuracy of the results (e.g. due to the
parameters of the patient/study participant, difficulties of the body position,
technical restriction of measurement and other reasons), use the alternative
anthropometric indices considering the personal characteristics of the subjects
and individual condition specificity.

7. Researchers and practitioners should consider: undoubtedly, healthy
elderly people are not patients with health-related difficulties, therefore they do not
have obvious signs of malnutrition, but presumably they often have a nutritional
risk-containing condition the assessment of which is important for prediction their
health, longevity and quality of life in the long term perspective.
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