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Abstract

Purpose : This study aims to evaluate the effectiveness of a sea breeze walking program by analyzing the metabolic
disease-related, immune-inflammation-related, and respiratory health-related variables of the test subjects associated with improved
respiratory health.

Methods : In the experiment, 30 patients with metabolic diseases were divided into an experimental group (n=15) and a control
group (n=15). The experimental group walked on the Namparang-gil, Geoje trail, while the control group walked on the
Hoeya-cheon, Yangsan trail. Both groups participated in the same walking program for two hours, twice a week for four weeks.
Thereafter, the metabolic disease-related, immune inflammation-related, and respiratory health-related variables were measured and
compared between the two groups.

Results : After the four-week sea breeze walking program, in terms of changes in the metabolic disease-related variable, a
statistically significant interactive effect was found in waist circumference (p<.001). The experimental group showed a significant
decrease in waist circumference after the program. After the four-week sea breeze walking program, the control group showed a
statistically higher increase in lactic acid (p.<05), whereas the experimental group exhibited a decrease in lactic acid. For the
respiratory health-related variables, no statistically significant differences were found after the sea breeze walking program. However,
the experimental group showed an increase in FEVI1,while the control group showed a decrease in FEVI1. For the maximum
oxygen intake, no statistically significant interactive differences were found but there was a statistically significant effect in time
(p<.05). The two groups exhibited an increase in maximum oxygen intake.

Conclusion : After the sea breeze walking program, positive physical changes were observed in the metabolic disease-related and

immune inflammation-related variables.
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G*Power 3.1.9.72 ©]-&3}o] o] YHFUHEE X (two-way
repeated measures ANOVA)O]| & Q3 -F9] 4=F(a )=.05,
F0Awol Fut37]=25 AALYA2ZE LF[B 1)=85,
fol $2-052 FolBAS ANY 1 B ApolA
2678 0] Hasto], Zeha(oF 20 %)S 1l2ske] oF 309
2 XAsIH o A¥ L (experimental group; EG, 157)x}
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Table 1, Physical characteristics of study subjects

= 13 2.
PR EY, G, YA ATF, BRu]EH]
A7) 2L et Pk

) ®ek $57] WY 130 mHg ©|4, olgk7] At 85
9l 4

2) TR 150 mg/dL o]/4F

3) 358 100 mg/dL o]/%

4) HDL 2328 2: YAl 40 ng/dL ©]3}, o4 50 mg
/dL o]3}

5) slgl=e: 4 90 em ©]4, o1/ 85 em o]

Group Age (years) Height (O) Weight (O0) Gender (n)
EG (n=15) 60.73£3.12 156.80+5.64 61.22+8.61 1.93+.258
CG (n=15) 57.87+4.53 162.56+7.86 63.51+8.28 1.73+.458
Values are the means+SD, EG; experimental group, CG; control group
2. APAA L WA 2) o A
PR BA F AAE WY W @F e wel & BN 1040 fAste] 1 ted oA 7049 @
TAY WAL AAZAS T S Ay] ZRad@dR = e AFSHAL, TR AP, AR 29]6] AA 72
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& Fuol gol olbstgon dmwel sS4
of £4& sttt & Z# AHE(total cholesterol;
TC), S/ AW (triglyceride; TG), 11U &= F & H| E(high
density lipoprotein cholesterol; HDL-C), *|Hx= Z& AE|
E-(low-density lipoprotein; LDL-C), &% (glucose)2] H 4
2 AFAYsFEE A 7](BA200, BioSystems Co., Spain)S
olgsto] BT
Human insulin ELISAkitE ©o]83}o] EASIHTE ZAF
(lactic acid), T E]<Z(cortisol), A= E H(serotonin), 117+ %=
C-2F-&A ohull A (high-C-reactive protein; HS-CRP), &
5 A (eosinophil), =,
IL6(interleukin 6), NKAJ| 3 (natural killer cell) ©]c}.
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[e]
H = =
(EASY X 800, Jawon Medical, Korea)E ©]-8-5}¢]

Z| ) & 7] = (peak expiratory flow; PEF)I} =84 T 7|
E(forced expiratory volume in one second; FEV,)2] ZA}
= T8 AR A #1715 578 Al(Microlife(PF-200),
AsiaMedical, Korea)E Al-&35lo] =43IAch &4 A] F
A AHOIA AAEE ol AR njgs HAs B

s 7ha whe) by Be e Bolyws shoc

ch(Shin 5, 2005). W 574 Al7]vic} 38] AEStEs 6
© PEF, FEV\7} 714 7| Yehd £218 71589t

o

88 bpm/E, Wlz] =0o] : 41.275 cm, F A7 3E
shelal 5 A% H 3
shelth ofef o 3] Alof sr5=of ZTf
s}3iTt.

SRR = 11133 - (42 x Aup)
HF A = 6581 - (1847 x AUk

2% 27 2RI &9 Fat Ad AAA o
sk A GFALA Blobd Eel Aol 2 4@ o)
AREE TP T Gl A UFADE O 241712
AF Bk NF Wy) TRIYS AAGGo, A
T el Al 19 29 ARG TRIAS A
g W 2 9%

Table 2. Experimental group sea breeze walking program

=1

43

Day Time Content Place
16:00~16:15 Sea breeze breathing & Stretching
Saturday 16:15~17:45 Sea breeze walking Geoje Namparang-gil
17:45~18:00 Sea breeze breathing & Stretching
7:00~7:15 Sea breeze breathing & Stretching
Sunday 7:15~8:45 Sea breeze walking Geoje Namparang-gil
8:45~9:00 Sea breeze breathing & Stretching

Table 3. Control group walking program

Day Time Content Place
16:00~16:15 Breathing & Stretching
Saturday 16:15-17-45 Walking Yangsan Hoeya-cheon
17:45~18:00 Breathing & Stretching
7:00~7:15 Breathing & Stretching
Sunday 7:15-8:45 Walking Yangsan Hoeya-cheon
8:45~9:00 Breathing & Stretching
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Table 4, Changes in metabolic disease—related variable

Variable Group Pre Post Source F P
TC EG (n=15) 195.60+30.32 185.20+30.97" A 5.83 023"
0/0 CG (n=15) 185.40+36.91 181.13+38.91 B 34 64
n= . . . .
( ) A*B 1.02 321
HDL.C EG (n=15) 57.00+10.17 58.80:10.52 A 3.20 084
0/0 CG (n=15) 61.53+15.83 63.00+16.64 B 80 379
n= . . . .
( ) A*B .03 856
= * HH
LDL.C EG (n=15) 120.53+30.39 108.26+28.71 A 16.06 .000
0/0 CG (n=15) 103.66+26.72 95.46+28.41" B 213 154
n= . . B B
( ) A*B .63 433
G EG (n=15) 130.06+56.40 118.06+44.28 A 23 632
0/0 CG (n=15) 126.53+£102.63 151.53+193.20 B 14 710
n= . . . .
( ) A*B 1.90 179
EG (n=15) 85.53+10.21 82.73+9.55" A 20 655
Glucose i
0/0 CG (n=15) 100.40+24.30 100.60:£37.24 B 418 050
n= . . 8 .
( ) A*B 27 607
FFA EG (n=15) 544.00+168.99 683.40+238.32 A 5.96 021
Eql CG (n=15) 531.00+317.87 662.46+341.57 B 04 Sad
n= . . o .
(HEqt) A*B 01 944
. EG (n=15) 9.81+£5.91 8.15+2.97 A 4.82 037"
Insulin
u/0 CG (n=15) 10.40+12.41 8.59+8.56 B 03 860
n= B . . .
@u) A*B 01 924
#
EG (n=15) 20.75+2.87 21.04+3.03 A 5.24 030
Muscle Mass B 305 092
@) CG (n=15) 23.40+5.00 23.60+4.98 AR 50 660
= + =+
% Body fat EG (n=15) 36.80+5.14 36.34+4.97 A 1.15 293
B 3.07 091
(%) CG (n=15) 32.59+7.55 32.52+7.14
A*B .60 444
_ :t :l: sekok #—#—#
Waist Cireumference . EG. (1=15) 85.66£7.09 80.20+6.80 A 36.30 .000
0 CG (n=15) 82.06+7.53 81.80+7.59 B 13 705
n= . . . .
) A*B 29.86 .000*#
o EG (n=15) 96.33+5.62 95.80+5.46 A 8.06 .008™
Hip Circumference
" B .00 984
@) CG (n=15) 96.53+3.81 95.53+3.41
A*B 75 395

Values are the means+SD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup, *; paired t-test, *; p<.05,
p<.01, *** p<.001, #; two-way repeated measures ANOVA, #; p<.05, ##; p<.0l, ##H: p<.001
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(Table 4). S| Zeol A §o18 ATAG Aorh WS A&do] A Fasts Aol dehga, ¥ Jg wk 2
o ARRAT A3 AEEo] Aol dETuc 24 Sold FAE ATl Uee
SFATHp<001). A5 2-g HT7F e ek
TC, LDL-CJl 4 A]7] 3t ?—‘FHF deht AEEA @ 2 Wy 9 93 o wele) W
Al A3 X A5l 71 =
At el TG LDLCrE st npe09), B Aol AATAY A% A7) T2 o
o A LDL-C7} 248 $ith(p<.01). B ol E&ollA Al o
2 We W 9% B wele B4 2 3t gt
7l 7+ =83y A _,_/\4-@ A Zato]| & 7L ~ ~
| 2t FEIE e AFR AT A3 o zzol A Table 5. ALK Selo Aonis Spstol
25FATHp<.01). 2FZ 204 Hek 2+ Fa7E Uekyt . _ _
et o A iolA] sl TR A el Aol g Sie
71 Al Sk A :11." X =] < o
AR A SR GESANER0. UE G on, wewe pasts Age
Awt 2gaFo A A7] ZF FEIIE et AEEAE
Table 5. Changes in immune and inflammation—related variables
Variable Group Pre Post Source F )4
_ A 22 .647
NK_ cell EG (n=15) 22.73+6.71 22.80+9.38
(0g/0) B 2.32 .139
pg _
CG (n=15) 19.82+5.40 18.70+5.87 B 57 606
_ A .08 783
Lactic acid EG (n=15) 14.23+5.03 11.36+3.28
0/o) B 13 720
( CG (n=15) 11.69+4.16 15.14+8.14 o 043 005H
Serotonin EG (n=15) 2.16£1.22 3.5242.61 A 05 818
B 1.97 171
(ng/L1) CG (n=15) 4.90+5.74 3.1241.96 A*B 3.01 094

Values are the means+SD, EG; exercise group, CG; control group,

two-way repeated measures ANOVA, ##; p<.01

AATAe] HF A7) TEaH uf
2 53 A% By WY B4 dne e g
6. o3 4Bag wIE LA gte
FEV oA At 2 FEIE hehichpe0s). A4
s Ak §oJgt Aol7h b ekgrout gzl
Z7bske o] tehital, oA Fasts Aol
Uhehgeh, Hthakam el A A7) 2k FEIA ek
T(p<05), AFEAT A G Aol kA o
gtout AW BT AF Z75te 3ol ekt

A; time, B; group, AxB; timexgroup,

% 23], 4% gw 5 oAl oAkt

V. 3%

*; paired t-test, *; p<.05, #;

47 ﬁﬂ% Srefshaah AT ¥ TNt
REINRICEIE W E R 21(2ADe
A FHHA G A AL VAT FB BHL
Fstol AZstoint

Mg A%, AAYE D S ol Wats Ao
L oojApg ol A 24T Held Wyl gl 7
9 W¥RE 4T syoE

Z I EchHill & Melanson,
H e 7 ofy ek A A
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Table 6. Changes in respiratory health—related variables

Variable Group Pre Post Source F P
Diastolic blood  EG (n=15) 89.20+8.46 89.66£9.69 A 4 340
pressure B 1.83 187
OH -
(U Hg) CG (n=15) 86.53+10.43 83.80+8.01 A*B 188 1%
A 12 731
Systolic blood EG (n=15) 141.73+12.15 145.13+21.39
pressure B 3.17 .086
OH -
(U Hg) CG (n=15) 134.86+23.67 129.46+16.87 A*B 233 138
EG (n=15) 368.93+115.66 369.53+115.62 A 02 887
PEF B 1.61 214
’ - . .
©) CG (n=15) 430.00+151.49 425.73+138.30 AB 04 851
EG (n=15) 2.11+£.36 2.15+.39 A 15 707
ngl B 4.68 0394
CG (n=15) 2.53+.64 2.52+.56 A*B 32 575
Meximum EG (n=15) 44.5548.77 46.2146.78 A 510 0324
oxygen intake B 24 .627
0 /0 /min _
( ) CG (n=15) 46.16+8.62 47.65+10.27 AYB » 504

Values are the means£SD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup, #; two-way repeated measures

ANOVA, #; p<.05
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Libby & Rider, 2004). E3}F H|TH-S 5= 3} A x|

g AolAY|Y HEFY b RIS FMA &
A SFEH 5 HYT SYE e Latino 5.
2003). 3 l A" AR ot el By

A 8FA] 7] 1L

TEdof el Hate] Sk i% A7} TZW
=, 1985). A dTte|

2000). E3F &%=

wol Z7kshel A% waol FHA
7} 91O (Geffken =, 2001), A

dol A7t 58S St BF S5 EsLT A
tH(Kondo -5, 2006)= A3 AF+7F St
B Ao A giarAE I Wel 5 32 SYolA &

o HuAg aurt ‘?:_Hgs}o% AERAT AT} A
o] AFzof R} 748 th(p<.001). TC, LDL-C
oA A7) 2k FEIF} CEht AZEAT AT AY L
o] TC, LDL-C7} ZAst@ai(p<.05), tzoA
LDL-C7} 7F43}%thp<.01).

olafdl Au 85 Fok Hlwk FHIHS Ao 7
7l 58 AAste] 32 Sdlo] SRl mTkShin &
Kim, 2016)8 ¥ 313t A3l ye}l A5l 8)2] S
Brze] e ehfls WHRS HEas A7) &
Fo] BRAWL d457] 95t &FOow AesrhKim
& Kim, 2010)7 713t Al e} Axgh &
o AU 74, TC, TG, LDL-CS 7HAA] 7] 1L

o] ARt A %le HDL-CE S7HA1A W

AR

5o

AAZS oe 4= Qlti(Hartung 5, 1980). & AGLe]
A3} A7) 7+ Ao A TCSF LDL-C7}F 7428191 aL, o
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o] At 71&9] slE A etE]o]& 2] &Fo]th(Schmiechen
5, 1997). 2T AFE A bt T8 A 27
e MR gAETET BEol i A5
Y7 = th(Broskey 5, 2020; Erkin-Cakmak %, 2019;
Jones 5, 2019). =3+ AL &% A] HQ3t AUAE

Ma}: AR A Abd o] AR o] FolA 7]
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&(FEV)S 83 SHAANIER AgHT glow
(American thoracic society, 1995; Croxton &, 2002), 5 7|
F<7](peak flow meter)E ©]-&3t PEF, FEV, =42 %
H7k AFeta Fejsty] Hestel BAka HnwA 4

Atoll Hlste] o] A FAFE 4= THKoh F, 1997).
s AvEe AZel A B ohet £ESAL
o5t 2923k Qo) FAFAA] F 2 (Maximum oxygen
intake) 02  HHE TtH(Hardman & Williams, 1983;
Harrison 5, 1980). FAAA 2% A] AthE= oy X A}
7|A2A Fat A8 Fidstal Qlth(Hogan & Welch,
1986).
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(Institute for the promotion of marine and fisheries science,
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