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Abstract

This open-label, single-arm pre—post study assessed the feasibility, acceptability, and exploratory health-related
outcomes of a low-intensity, cafeteria-based multicomponent program at the workplace. The program combined partially
hydrolyzed guar gum (PHGG)-fortified rice with monthly health-promotion materials. Data from 282 employees aged
20 to 70 years who consented to participate in the research were analyzed. Over a 5-month period, the program provided
one daily cafeteria meal containing 6.25 g of PHGG, along with monthly information on glycemic control and gut
health.

Outcomes measured included fasting plasma glucose, lipid profiles, self-reported gut health indicators, and program
satisfaction. The analytic samples consisted of 160 participants for glucose, 87 for lipids, 187 for gut health, and 224
for satisfaction. Overall, fasting plasma glucose increased from 92.72+14.09 to 96.39+14.11 mg/dL (»p=0.0004), but
decreased among participants with prediabetes or hyperglycemia (>100 mg/dL), from 110.74+16.17 to 104.05+20.69
mg/dL (p=0.018). Total cholesterol also decreased, from 197.64+36.86 to 189.77+39.07 mg/dL (p=0.009), with a more
significant reduction observed in participants with hypercholesterolemia.

Changes in self-reported gut health indicators reflected shifts in response distributions, with 48.1% of participants
reporting perceived improvements in gut health and 52.2% expressing satisfaction with the program. These findings
suggest that a workplace cafeteria-based PHGG multicomponent program may be feasible and acceptable, potentially
indicating favorable changes in self-reported gut health and selected metabolic-risk subgroups. However, due to the
single-arm pre-post design, the lack of a control group, variable analytic sample sizes, and exploratory subgroup analyses,
these results should be interpreted cautiously and not as definitive evidence of causal intervention effects.
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= agﬂ /‘\Eﬂ =4 X] HDL agﬂ/\gﬂ i-J H /\49_
A A e —?—«l AL A7t °iﬂ 2}, A AR A 2 Eg
0] 2}, 2831 Ao A TS = 13] nuk A3 A=
Aozt F 8772 F e s R F TH2H e

714 $=2) o wha} 200 mg/dL vlwhe g3 ZEE ST,
200 mg/dL o)d-& NF Y 2EH ETF OB FREf] A4S
F7ER A

)g.\?_}_/\]_ H}H_g )xlo]ﬂ ] xﬂ

_7__

A2 A L] FFAL AP AR A Tol] B -3 ES o

A oz aFlom, AP e A }ffr*é <
2 A= ALt F 1878 A5 E
Lo 2ARE 0 13] vlRk 3R} kel

RS A 2)8te] & 2247 0] A EE HE BA o &85

Act.

1. EHALX|. EM

| o

AT gAle] duk EAL < 1> AAEFT B
Aol & 2821 o] o3k, A v dAte] it A
He 45.0+11.04|990, Hi A DFA4(Body Mass
Index, BMI):= 25.0£3.6 0.2 1 =gt} Al 4L
A1 219%8(77.7%), <14 6378(22.3%) 2.2 T30 FHA]
o123, AHE 200 1578(5.3%), 30t 817H(28.7%),
40tH 83%H(29.4%), 50th 79%H(28.0%), 60TH 20%H(7.1%),
70t 478(1.4%) 0.2 FdZ HlFo] E3hth tdate] 7]

24 58 T 7158 o8 AR A 7o) )t
SHE A= 6678(23.4%) 01 2.1, 7HE o] gick

al
=othe 216rﬂ(76 6%)°] Atk

gkl A3 AFE ol-&3f BMIE 2H=3 7, Al
B 21717 (World Health Organization, WHO) ©}A]o}- €]

(D BTHenS Bes 52 n(%), H78&H 52 n, (N=282)
T A
4 w7 219 (77.7)
i o1’ 63 (223)
20t 15 (5.3)
30¢h 81 (28.7)
Sl 4otk 83 (29.4)
50t 79 (28.0)
60tH 20 (7.1)
70°H 4 (1.4)
A% S
! AAE 75 (26.6)
ML 71 A AZ 74 (262)
alki 128 (45.4)
3 715 = 66 (23.4)
e A= 216 (76.6)
3 z =& 49 (17.4)
mEREE il 233 (82.6)
Fa A 23
=y A 21
AR 14
FHAZA 1
2 x = 3=
S ) SRS :
Fore A 1
71}}?)]'/}_ 23} i]izﬂ 2
1A A=A 1
AAAS A 5A 1

1) A% BMI <18.5 kg/m?, 7345 18.5~22.9 kg/m2, #3415 23.0~24.9 kg/m?, H]7h: >25.0 kg/m?
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B 71+ 2 gk gl 3] (Korean Society for the Study
of Obesity, KSSO) &5 A Aol upel Al5g 735
t}. 7 A7}, A Z(BMI <18.5 kg/m?)2 57(1.8%), 44
AEZ(BMI 18.5-22.9 keg/m?)e 75%8(26.6%), T35
(BMI 23.0~24.9 kg/m?)< 747(26.2%), H]%HBMI >
25.0 kg/m?)-2- 12879(45.4%) 0| AT}, AR t2dAke] 71.6%
£ 32 o] HBMI >23.0 kg/m?)oll 3| &ate] LA=T
H]5 o] =7 YEbstTh.

oFe 58 A2 B SHS 51838t AL 3

o2} F 497 (17.4%)°] & 714 o] ¢e] eka& H-8-3kaL
UAROH, F8 o= TH= FudYgA 237, Il A=
A 217, A AR 147 0]t o]} o] YA H|th

< ><Lﬁ] ST ABA, A 7 &

3k At LR S48

2, =8 w3

FEIG B gl A5 A] B8 2 2ol df A
F 513 nuk A HAE A L) g 1608S o2 38}
ot B4 Fdke Jajo] 1349%(83.8%), oJAdo] 26

(162%)ol°i°tﬁ o8 B =20t) 574, 30t 4174, 40tH
, 50th 454, 60tH 16, 70Tl 270 & 30~50t) 7} oF

6%:;l A5 714 FEEG V|Eowe AAET
(<99 mg/dL)o] 1227(76.3%), Ak o] (=100
mg/dL)o] 387(23.7%) 0] JTH<IE 2>.

w2 Fe] Ao FEEY wsh= [ 2]l A4

(E 2) S=58Y 24 tjaxte du EM n(%), (N=160)
Hel ks
i A]
. g 134 (83.8)
g 26 (16.2)
20th 5 (3.1)
30ty 41 (25.6)
S 40ty 51 (31.9)
e 50°H 45 (28.1)
60t 16 (10.0)
70t 2 (1.3)
N4 TREG Be AFEAF (<99 mg/dL) 122 (76.3)
A o] 47(>100 mg/dL) 38 (23.7)
A B
140 - 140 - .%
120 A 120 | — [
100 - [ 100 - [ J
2 \ g
ﬂ?% 80 1 § 801 J o 3MH
B 60 - 60 LIRS
A &)
40 - 40
20 4 20
0 0
R e yasgg Mtz 0|43
(23 2] Ex M= = HE
Mean + SD
*p<0.05, ***p<0.001
(A) A dig=ellA Z A XUr FA Tl S5 Hd TEHET 74
(B) 71A - def o] mb2 T EER W] ah9lw #4, A3 d A3 o4 vl
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3. AA g2 n=160)9] 35332 202413 92.72+
14.09 mg/dL oA} 20253 96.39+14.11 mg/dL= 2] &}
Al S7FeFAEH(t=-3.62, p=0.0004). Z12{t, o] {3 3}
= 714 89 (3888, A3 o))l ek
o|&HA| rERRtTE
20243 715 FEE o] 99 mg/dL o]E A AT
T(n=122)2 FA A 87.11+6.86 mg/dLoA A F
94.01+10.32 mg/dLZ §-2|aHA] Z718t 9o u)(t=-8.16,
p<0.0001), B2 72 73 1 ] H ol s s et vH, 7]
A FEEGo] 100 mg/dL o] ol HEk o]
(n=38)0l| A= T2 13 2] 7 110.74+16.17 mg/dLol]
A Z+e] % 104.05+20.69 mg/dL=Z <F 7 mg/dL 7+243}5)
=, 23k 2o & B ATH(t=2.47, p=0.018). L&} 3
T A= AlgkE B2 oA w3 B Sl A
o|B =, L A & Frishal 8w alS Bk
P 5 Aol A ghelakarat gk
G o)l sl AW 7k S5 A4S LR
Fol 1

A7, FA(n=33)d/ = TES

ot
o

o
IO

o]
mg/dLellA 104.55+21.37 mg/dLE 52| 31A] 728kt
(t=2.34, p=0.026). ¥F4, T 7|55 T8 A (n=5)
105.80+2.77 mg/dLell4] 100.80+17.08 mg/dL= 72 7
ol Ao, 2 57} Aol FAH SR fofgk M=
SR A] B 3UTHp=0.52).

3 A o dARiEE A3 23, 404
(n=11)o|xqF FE& o] 112.09+17.99 mg/dL ol 98.82+
11.19 mg/dL 2 $ 9] &HA] 7+ 28FJrh(t=2.32, p=0.043).

"k, 30t (n=4), 50ti(n=16), 60th(n=7)oM= #4
Age Ao EAMe frojd Wss BEA
gttt

E3) NI AE 2M chale) uis S4

3. & 228IE, SEX|Y A HOL Z2|AH|IE Hat

AW AT BN 2= A 3o A A Aol 9
=2 AR B84 L Aol R AlFE T 18] w4
HAAE A 93 878S tdo 2 Sk B4 Jue
Hd 797(90.8%), 173 8H(9.2%)01 L, AH e
20t) 17, 30t 27+, 40tH 22+, 50t 28, 60th 950 =
30~50th7}F AA ] oF 89%E 2} A5} Arh<iE 3>,

1) % 298 ds)

Z2 09 o] 5] F ZY2H 2 Wsle (29 3]0
AAEFATE AA A n=87)] = FY2H =L 2024
W 197.64+36.86 mg/dLeA 2025 189.77+39.07
mg/dL 2 §-2JaHA] 72381 HeH(t=2.67, p=0.009). 7t <F
7.9 mg/dL 2] Z2~7} &z =t

7|A Fe=EE FFol W 5] B A &
o] AAFGTHE 3]. 20240 E ZYHE0] 200
mg/dL o]3o] e L F 8| 2 H| S (n=49)> FA) 7 223.57+
20.33 mg/dL oA 4] 5 209.22+32.81 mg/dL = 25}
A 7Fas9rk(t=3.29, p=0.0019). o]= FHT <k 14.3
mg/dLe] 7HA2, A Jotroh /i Fo] o] ZA e}
ok whd, & e 2H 2 0] 200 mg/dL n|wke| JE A
ZY2HE(n=38)2 =21 o] A 164.21+24.16
mg/dLoA] Ze] 3 164.68+31.69 mg/dLE H3}7} A2
YER}A] ¢kokth(t=-0.14, p=0.89). T}3t L2 Y 2 H S+
oA FHE FFHU2HE e oh vl BA glo]
ek 5HAA 319] BA AFo|B g, B AFoA = AlghH
o] olu] Az}t A3}t

n(%), (N=87)

Hel o gt
v A]
A 43 79 (90.8)
o4 8 (9.2)
200y 1 (1.1)
300 27 (31.0)
o1y 40t 22 (25.3)
50ty 28 (32.2)
60ty 9 (10.3)
70ty 0 (0.0
J} 2|28 S7(<200 mg/dL 38 (43.7
NA FezHE BR A4 FAZAET(<200 me/dL) 3.7)
T2 2EHST(>200 mg/dL) 49 (56.3)
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Mean + SD
**p<0.01
(A) AA didA ol FA A FA Foll A H FZE ==& 54
(B) 714 ZZ e 2=H & ol W2 FFY|2H & Wste] k97 24, F FY2EEvd 1Y 2H & v

2) F4AM st 3) HDL Z¥2HE W3}

FTAAE B F FE2HE B4 Fd3 VES z2a9 o] [5-o] HDL F¥2HE ¥k [19
e 87 e Fstdor, =2 a9 o i 4](B)oll A|AEkItt. HDL Z¥2HES 5Yg At
F-of SAAM Hsh= [ 4](A) el AAEAT A o (n—87)— 7o 2 A8tk 22 a3 o] A HDL =4
ALY AR 2= =2 O Zho] A 130.87496.39 2HIEL 58.43+13.11 mg/dL o, el Fojl= 56.90+

mg/dL oA Zrod 3 146.44+136.63 mg/dLE F7}Veh= 7
ik 1B Qok(t=-1.96, p=0.053).

A
200 4
150 + T
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g I
£
5100 A
3
0
Klo
50 A

(33 4] S d= S4A|Y, HDL

Mean + SD
*p<0.05

(A) A hgApellr] A A3} A 5

12.39 mg/dLZ 2E 7H23}TH(t=2.25, p=0.027).
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A AR 63.1%2 2 33k glo] A H 0Tt wh, 5 3~43]
)& AP 11.8%0014 ALF 14.4% 2
3] o3t ui A ghetaL S ke th g A A

n(%), (N=187)

s A A FA &
vid 120 (64.2) 118 (63.1)
= 5-63] 30 (16.0) 31 (16.6)
e 31 F 3~43 22 (11.8) 27 (14.4)
= 1~23] 13 (7.0) 11 (5.9)
4 33 oJ3 2 (1.1) 0 (0.0)
=4 45 (24.1) 30 (16.0)
= oy 62 (33.2) 76 (40.6)
W e Az 5~10% 68 (36.4) 73 (39.0)
10~15%- 11 (5.9) 6 (3.2)
15~30% 1 (0.5) 2 (L1.1)
30% o) 0 (0.0 0 (0.0
13 7% 22 (11.8) 18 (9.6)
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3~47] 6 (3.2) 7 (3.7)
54 o) 4 (2.1) 5(2.7)
= Fug g s 0 (0.0) 2 (1.1)
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s A g7de] ZANE 3 golgth 19 (10.2) 19 (10.2)
SAIRAE g Jojeut FHe] Zebxth 46 (24.6) 47 (25.1)
o 32, Fel SAAHE g gojgo|ar witata F=go 78 (41.7) 77 (41.2)
Tz o] 7He] gojglo|th 37 (19.8) 41 (21.9)
FE gpe s yrle ozt 6 (3.2) 2 (1.1)
B e 1 (0.5) 0 (0.0
A e 87 (46.5) 100 (53.5)
=837 g JA FAE £ Sl 25 (13.4) 21 (11.2)
=a5 B A% =83 FAE F dS 28 (15.0) 15 (8.0)
P FAIE & glov d3Esel fé%b% TA @& 33 (17.6) 43 (23.0)
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FAE F gla ddEF disk JA5S A5 AsE 2 (1.1) 0 (0.0)
FAE = glu ddEES AAB AgSty AF Fjo] Had) 0 (0.0) 0 (0.0)
(E 5) X &= oIxX|El & HZ w35t n(%), (N=187)
s A =
v o3}y 3 (1.6)
S 1 (0.5)
7t otslH 3 (1.6)
Hsl gl 90 (48.1)
o NAE 61 (32.6)
Bk 24 (12.8)
% A 5 (2.7)
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n(%), (N=224)

- 719 -

Aubd 2209 gEs A 5
mjo wr= 30 (13.4)
o= 87 (38.8)
Anka T2 pEL HE 100 (44.6)
aie 4 (1.8)
oS- ERks 3 (1.3)
L 17 (7.6)
) 59 78 (34.8)
} A7 W T ¥ w2 o °©
S g 17 (2.2)
AHRE A BoatA e 10 (4.5)
A8 FoJshA ¥ 2 (0.9)
a3 St 66 (31.3)
i i e ] 115 (54.5)
= Al 3 HZ=orc}
Fa ]l 53, 584 58 ok 2=3] 7 13 (6.2)
Fy=HE 3 A 17 (8.1)
w3 52 13 (5.8)
S 73 (32.6)
AP 2] =90 A} .
i) 7H:]}] : %El HJrkaL HE 120 (53.6)
e e et B 16 (7.1)
A8 T8k ¥ 2 (0.9)
- 5o 17 (7.6)
. i S 79 (35.3)
} A7 W ¥ 3 ©
76 Zj?o :—E‘:oz‘]d:a]oﬂ 1412,’__]_' E%‘ 118 (527)
= =71 Zol5lA] oS 7 (3.1)
A8 FolsiA & 3.(13)
¢ 52 18 (8.0)
S 95 (42.4)
20| gl i BAl =7} HE 93 (41.5)
ZolahA] $ge 16 (7.1)
A3 Zol8hA] ge 2 (0.9)
vf-g- 5] 23 (10.3)
S 77 (34.4)
Sunfiber” $Hf- ¥t A& AF <% HE 97 (43.3)
et B 21 94)
A8 FolshA & 6 (2.7)
- &2l 24 (10.7)
Z o] 90 (40.2)
BE A T2 o] o3k B 91 (40.6)
et B 14 (6.3)
3] FolsiA g > (22)
AE, 4G BE AR L NS A5 WIS T H o A SEHT HteA = A tdatel 714 7
2 AT 712 7HR] 9 A FH Y AF wist SAle] ol e akelE ol M 2 Tk o] vEbstTh. A o
SAet G, & A7 LA AAL Ao B = AR FEERE TA F Fofsl STFs AT whEkA
g glo] Aol dF AFAE Feshe U Z AAHENT:  T5EY Ade 2 22 a9 a3E JduE7 szl
ollA HA 28 7Fs 73S B7FEE ATEA nzh vk Al Y] o, A7 9 S Al o] 5488 Ay
& e A A AR B FEArE el shel oM davk ok 2 o] sheb A3=2024
A 71E A 7N AREN z2ade] 344 42 @ 2025d A7) AR A A8 E 2881907 wie), T
AFsFCH(Meng et al., 2017; Pefialvo et al., 2021). ArE AR ALol o] g, AAEE, Als W), 2EY =



2024; Bonora & Tuomilehto, 2011; Mozaffarian et al.,
2009; World Health Organization & International Diabetes
Federation, 2006). Z2{u} & A7ollx= txwe] gl
AE 7S 94 H ASEH WSS SAISHA XPer

= A4 32 2718 249 A9H 0 AP
Wi Qg Ao on|gt Mska Bgsl ol Ht

whY, AR ool E FRAT Pav} BH
o}, olelg Aok 714 W 4ol nje} wist ool tha
A Uehed 7Fs S BolFE B Astka 4 E 4 9l
o Aol 9 MEe A7)
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