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Abstract

Recent studies aimed at alleviating constipation have primarily focused on older adults. This study assessed the
effects of a lifestyle intervention program on improving constipation in adults. It explored how comprehensive lifestyle
changes—such as dietary modifications and increased physical activity—affect constipation symptoms, quality of life,
and gut microbiome composition.

Participants were randomly assigned to either the intervention group(n=33) or the control group(n=33). In the final
analysis, 63 participants were included, comprising 30 from the intervention group and 33 from the control group.
The intervention group engaged in a 30-day program designed to enhance dietary fiber and water intake while promoting
a goal of walking 7,000 steps per day. In contrast, the control group continued their usual lifestyle without any intervention.

The results showed that the intervention group experienced significant improvements in the Bristol Stool Form Scale,
Constipation Assessment Scale, and Patient Assessment of Constipation-Quality of Life when compared to the control
group. Additionally, gut microbiome analysis indicated an increase in the relative abundance of Prevotellaceae, Prevotella,
and Prevotella copri, along with a decrease in Coriobacteriaceae and Collinsella aerofaciens in the intervention group.

These findings suggest that a lifestyle intervention can effectively alleviate constipation symptoms and positively
influence the gut microbiome balance in adults.
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w7 AEEd A Z2a8s
T2 ATHA] e diETE W

o] Auim &l et Abd B4
Qom, T ek gko]l BAH 02 fojgh
)

A&

Fro]a ATH(t=4.544, p<0.001). webA 7} 12 A A5

ATi<E 6>

> A3 (n=30) =T (n=33) . »
h Mean+SD Mean+SD
BSFS 1.93+0.98 1.94+1.03 -.024 981
CAS =3 10.57+2.82 10.61+2.87 -.055 .956
2]l 1(aH =g 1.36+0.42 1.41+0.48 -.446 657
83 255 1.51+0.43 1.53+0.46 -.126 901
2213048 7%) 0.60+0.62 0.39+0.61 1.328 .189
PAC-QOL =4 64.27£16.19 61.64+16.11 .646 521
L9l 1(HAAH %) 2.39+0.92 2.11£0.85 1.256 214
Q21 2(¥H) 3.11£0.72 3.14+0.62 -.194 .847
221 3(AAIS) 2.77+0.56 2.61+0.69 .960 341
Q0] 4(HAF Ak 1.47+0.81 1.38+0.75 467 .642
22l 5(9& A% 1.46+0.83 1.63£1.01 -729 469
Prevotellaceae 9.24+12.56 15.17+17.85 -1.535 130
Prevotella 7.13+11.36 13.74+16.68 -1.853 .069
Prevotella copri 5.06+9.85 10.23+14.49 -1.667 101
Coriobacteriaceae 0.91+1.89 0.34+0.35 1.640 A11
Collinsella aerofaciens 0.36+0.79 0.07+0.09 1.958 .060
ZF. A AE 2] ¢ Relative Abundance(%)
(Z 6) NPT hERO| HO| Hel Ko|
o 43 A 48 F g F- 29 A t )
Mean+SD Mean=SD Mean+SD
A (n=30) 1.93+0.98 3.43+0.90 1.50+1.11
4.544 .000
27 (n=33) 1.94+1.03 2.15+0.97 0.21+1.14
.7 Fete] 243 543 4 vlo]H & Independent t-test= ] 3L, Levene 51785 &3 T2t 7HgS SR1gh §- S22t 7P o] v
%A ¢k = 749 Welch t-test AH&-
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2) 7H4 2, Wv] JiA AEEE SA) Z2a9S Al
gho AHTe AlFA] ke diFTHT} CASl
A ¥ Aot g2gE Aol

oo

E5TE AlBLS

CASE F74o0] Hu] 7} 43S e,
H) 7 A5 A 20 A3 F3) 2jo| 2 B}
A, AFe] CAS FHL =R} 7.25+0.874 o] 7+
aatlon, o] atol= FAIH SR Fof3Arh(t=-8.363,
p<0.001). =3 2 Q1545 -o—H Z¥ @9l 1(HHZ),

e

PAC-QOL A5 A57h 255 el do] thag
ofm|gich. W] NS 915 AR5 FA Tl &
£ 243 A%, 422 PAC-QOL $4H& 34 Fo
2} 48.3143.5379 o Zastglon, o] 2fol= &
AFe 2 FolatAtht=-13.668, p<0.001). o]= AL
of ] B o] ol TR FIHASS ol

20BN S Bl £ E 519 HEel 291 1(3A1 4L
5), 29 2(%5), 22 3(AASH), 2 42T A

-

- o

g

O]: Q9o O]: A E }\]U:I L il__ Z_]: °
S_o 2(_11 ngﬂ—) _8_0] 3(]:‘1 oﬂ’ﬂ 1= @T;]— 7]_9/] '"‘l)s 1_], S(QE X'“ __')o]] 1 =2 D:FJ+ EH S “] X]' ]
7 o 32 8 o]5)F S Ny A 71 38 R &
2}0]7]' %ﬁ]x‘] o E 01_71] qa_u_q_ tq_a]_}\ji 7]_)\4 21‘ ] }fﬁ] = ar 0]’ ﬂ I%H'ME} U}E]’ :1 ]'E 3 ] ]
KA
AESIT<E 7> < 8>,
3) 7Md 3, wv] ABGT FA Zeade Azee D M4 N AR S SRS ARs
AgTe ATA ke jzzact v B dRTE ATLA F& QiETAG FOE HE
o] Ao] sk Aot} o] 7kl f3lle Hgo] 74T Aolr),
(B 7) g df=e wd| Mk X}0|
A8 A Ay 5 Ay - A3 A
P ' p
Mean+SD Mean+SD Mean+SD
. AT 10.57+2.82 2.83+2.52 -7.73£3.70
EX 3| = _
CAS &4 thx2 10.61+2.87 10.12+2.88 0.48+3.17 8.363 000
891 A 1.36+0.42 0.29+0.35 -1.07+0.47 . 000
(i 22 o) 2T 1.41+0.48 1.30+0.41 -0.11£0.50 ' '
Qol 2 A 1.51+0.43 0.51+0.46 -1.00+0.66 6.428 000
(E-533vh B 1.53+0.46 1.47+0.43 -0.05+0.51 ' '
Q93 AT 0.60+0.62 0.13+0.43 -0.47+0.57 4,047 000
B F2) o) 2T 0.39+0.61 0.48+0.71 0.09+0.52 ' '
.7 Ahe] A3 F-43 A d]o]E & Independent t-test® H] 12, Levene A< 53 524 7S 118 & 52 /M o] w1
)R] ¢F= 739 Welch t-test ARR-
(E 8) A&t cixzo| H#HH| 2hd 4fel & Xi0|
A8 A Ay 5 A - A3 A
T ' p
Mean+SD Mean+SD Mean+SD
3 2E 64.27+16.19 20.17+12.30 -44.10+16.93
- ES| AR : -1
PAC-QOL 24 o =7 61.64+16.11 65.85+17.45 4.21+9.85 3.668 000
9l 1 A3 2.39+0.92 0.56+0.64 -1.83+0.91 10.578 000
AAH1E) o) =7 2.11+0.85 2.29+0.90 0.18+0.53 ) ]
o] A¥ T 11£0. .99+0. -2.12+0.
3_;2 2% 3.1140.72 0.99+0.65 2.1240.98 10682 000
(FH%) o =7 3.14+0.62 3.18+0.55 0.040.54
2913 AT 2.7740.56 0.89+0.59 -1.88+0.75 12157 000
(A3 Z4) =+ 2.61+0.69 2.65+0.66 0.04+0.48 ) ]
29l 4 A3 1.47+0.81 0.57+0.54 -0.90+0.89 6.576 000
(21 &) oF) ) 27t 1.3840.75 1.77+0.76 0.39+0.67 ) '
Q95 A7 1.4620.83 0.22+0.46 -1.23+0.82 6319 000
(Z&A12H )z 1.63+1.01 1.72+1.08 0.09+0.84 ) ]
F. 7 Aere] A8 3243 A d]o]E] & Independent t-test= H] 1, Levene 7 4-& B3 221 714-S @918t & S8 7} o] Wk
%2 @ 79 Welch t-test AFg-
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FUu]AWE- Prevotella copri= Prevotella <:(genus) ]l
Z:8= F(species)©|™, Prevotella <2 Prevotellaceae
FH(family)ol] &ghct. Hy] 7S St A5 A &
= BA5 A3}, 2374 Prevotellaceae, Prevotella,
Prevotella copri®] 734 R} TA] o]F 2T H
ot S8t e, o] Aol BAIH o= frofh At

AW nBE- Collinsella aerofacienss= Coriobacteriaceae
FH(family)ell &3h= Collinsella <(genus)2] F(species)
o|t}. ¢34 A3}, A& 9] Coriobacteriaceae, Collinsella
aerofaciens®| 7N A FHE=7T A o)F, 2734 v
3 7FAasl o, o] Afol= TAIX R FroJst ). whek
A 71 4= A A = AT<EE 9>,

ok, wi) ok B4 Jle HE A - (Lactobacillus,
Bifidobacterium, Roseburia, Faecalibacterium)® 3
T (Clostridium<:2] 44 -3, Enterobacteriaceae)->
SAH L E FofshA] FITHEE PIAIA).

2 e WHTE e A WS 30943F Ao,
A7), & rAI= T E AR TAE S8 wE] R
o WA= B3hE ASESIh £ A7ok o] Ao, A7),
TAHE SR ALHE TA AT =EANL T

ol Wn] Al ol axE el A ATFEo] =4

o] (A A4 9], 2006; Cho et al., 2023; Dukas et
al., 2003)0ll4 2o df A FH F=o] wnl e} FH A &
AEo] US55 Bastar glom, Aol i HHE 3 ¥
v 7Bd& AlEste ATl AT AEEHEE <,
2008), AtiAln} 7Fa A (@A, 98, 2007), Foh
18 AEFCIETF, A3}, 2021), T AFEFEE) =
A2 9)(Attaluri et al., 2011), 2]o]2d-4 E3+ FAH( A A
2],2006), EFoHA(HE Y £,2004) F2f o)A df 3Hr
A 83 ATE FotE = ik Aol =t W
Aol ofsf waE AR e =
Al &kaL, i el =, o] &3 Adste] HE F =7
skal FulE A o2 v o] St th o] 5 5
7HA1A HH & 7 ek ( A 8 <, w3t 2024). B3 2 o]
A AR E AR oA AshE o] ge Aks A
(Short-chain fatty acids, SCFAs)< 23 thefst tjA} 4
55 A4 5 lth(Abreu y Abreu et al., 2021). SCFAs
AT, W4, guvh, e, ek AEH B
s, A el Tagh s sk, o] T, FEHo|E
(Butyrate)© g 259 sk T8 9&S g
tH(Xiong et al., 2022).

T ARt dHsAM e 2 AT oAt 5 AT
53.3%, =72 66.7%7} 85 1L v|qt 3
AN BFES T A F= Ao 9
o] FE5e B9 o] AeeE st W =7 9
< 127 "ch(Markland et al., 2013).

A A E3} Bt T2, Tantawy et al.(2017)-2 7H

o

el o

43 2 TEANE TR
Mean+SD Mean+SD Mean+SD P

AET 9.24+12.56 12.68+17.18 3.44+9.36

Prevotellaceae 2.775 .007
=T 15.17+17.85 11.14+15.13 -4.03+11.73
AdT 7.13+11.36 10.37+16.48 3.2449.57

Prevotella 2.895 .005
Nz 13.74+16.68 9.37+13.72 -437+£11.15
. AT 5.06£9.85 8.27+16.04 3.2149.71

Prevotella copri 2.974 .004
= 10.23+14.49 6.32+11.21 -3.91+£9.29
. . AT 0.91+1.89 0.45+0.58 -0.46+1.87

Coriobacteriaceae -2.090 .041
Nz 0.34+0.35 0.62+0.89 0.29+0.79
AT 0.36+0.79 0.14+0.21 -0.22+0.80

Collinsella aerofaciens -2.056 .047
=T 0.07+0.09 0.17+£0.30 0.10+£0.27

ZF. AW AYE 5% &9): Relative Abundance(%)
TR A
o

=
&
)] &= 73-¢- Welch t-test ARR-

23 A dlo|8 & Independent t-test= H] 3L, Levene 7785 &3l 54 7H S st & 524 7Hd o] vt

I
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&3} 917 1

ZE w2l 2719 )2 11R3be] ARl ] S
shol] A7 QIekan BRI, o] 9ol M BhAFLARA] (=

=

<

%2 2], 2007), X vlALR|(Lamas et al., 2009) 5 7HY
A A

ElS

>

JoPdf- 43, 2AEF 5, L L5 SAE &3
W A7 v E AR ABE T, Bl A
A AFeM e =0ls YO R g ATE FolE
Jt}. Huang et al.(2015)& 2] o]9} 2141 &-F ol =, =
H] oA il &5 rRA RS Sk elom, 1 Ad,

H

gO

Z o g

th a8t 2a 4, 7902H2017)E 8.9 Aol g Ystk =91
NA 373 ST A (Rl & mHA7, oF3] AAfet
7], A v A, B7))E Alee A, CAS 9 7
B HIE oA frof gt 7Hd & Eelskairt

APAFolre F2 =90S o= st AY, dd &
Aol 27-& S W, B2 7= Aol it e = 30
7 LA AEG5H TA BE ASsH Ak

o7 A3, BSFS, CAS, PAC-QOL, AU 1| A& x| %o
A 7MdE AA s AT Usith AL S A 5 AF
oA Aol 77k W] FElE Hole Fojate] v)g

o] Z7}3t3irt. WH] F =& vl CASE Wyt o}
ek, 200848 B8 =& 2ol (), 29l

Hapud), @91 3(H ¥l e AT th =T 7 folE
ZA¢] A= ¢J5314ict. PAC-QOLY
2k akel A Al folgk Abol7k

frofatAl 3 Z o2 Yelytt o= Agsd wsht
o 2% WHH] 7fA o) QoM THH Ert vEle 4 s
= AAFeiet

HEZ 1t 75 Felle U A Ee] HelE =
&} (Zhuang et al., 2019), HH] 3xle} A7k o = 7F

An) =] FAo xol7b vEldtHZhao & Yu,
2016). weha] B AF-ollx= HE] F232] Ziad o] A
Ao 74 MshE freste], vivlel dHd Foladd &
7] Hl&oll WS 71 & A o= oAk 3t
FUn|AE B4 d3r, 2¥rolr] Prevotellaceae,
Prevotella, Prevotella copri®] 4t 2 R w7} &5
# FA) o] F tEzwHT; FUeF e, o] akol= FA
oz Fo3tdet. &3k Ad+9 Coriobacteriaceae,
Collinsella aerofaciens®] ¥ 2 FXR =7} 4 o] 5, f
i vlas] 7HAskgl o, o] akol= SAIH LR {9
&ttt Prevotella 452 5§ ©@<r3k= 2] £3) 3l SCFAs
A kel Fofat ™, SCFAsw 7 9 Al L9 oy ez
z2hgate] et A4 fFAoF A AFe-5 FXlol| 7)ofgitt
(Tian et al., 2020). 0|23} 7|52 Hu] S 7R o] T4
el kS vl 2 &= g}, A =2 W] $x}, 53] 4o} H]
T H] SEAtoll A Prevotella <59] 375w S WHA, 84
A w 7)5g 7Rl oM E =2 S
(Zhu et al., 2014). - AT oMM ALFH A T &
Prevotella®) Z71= 204 A # Z7)o) AdE %

_l

2 {13l (pathobiont)’ & 2 7++%]7]% gHh(Gargari et
al., 2024). wh2bx] 2 AT-olA] gl o] T e
Al wh2 g B o) )T} e Vs Bl e vk

S 244 An2 S 4 3l

ol
o
>
A
o)
o
rr
)
=2
>
o
X
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Prevotella, Prevotella copri®] +23+ v]& Z7}9}

Coriobacteriaceae, Collinsella aerofaciens®] 23+ v| &

et el AE 20 5125 7% el 27] 45

234 = et o] 2jgk A ob ] A7) &ibs] o] F
[e)

AN
o417 ghe- okellA] wn] | o] Al 4 WS F
S8 5 98-S AMHE ARE B89 5 S R0 7]
o) e,

FAlo]: wn], AT FA, Ao, Frl
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