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Comparison of Effects of Oral Health Program and Walking Exercise Program on Health

Outcomes for Pregnant Women

Park, Hae-jin' - Lee, Haejung’
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“College of Nursing, Pusan National University, Yangsan, Korea

Purpose: To compare the effects of the Interaction Model of Client Health Behavior (IMCHB)-based oral health program (OHP) and walking ex-
ercise program (WEP) on oral health behaviors, periodontal disease, physical activity, and psychological indicators (depression, stress, and quality
of life) in pregnant women, Methods: A nonequivalent control group pretest-posttest design was adopted to compare the effects of a 12-week
OHP and WEP on pregnant women (n=65). Pregnant women were randomly assigned to the oral health group (OHG; n=23), walking exercise
group (WEG; n=21), or control group (CG; n=21), Data were analyzed by the xz-test, Fisher's exact test, Scheffe test, and repeated measures
ANOVA, using the Statistical Package for the Social Sciences for Windows (version 21.0). Results: The OHG and WEG showed significant improve-
ments in oral health behaviors, periodontal disease, and psychological indicators as compared to the CG. The WEG showed significant improve-
ment in physical activity as compared to the OHG and CG. Conclusion: These findings indicate that the IMCHB-based OHP and WEP were effec-
tive in improving periodontal disease, physical activity, and psychological indicators. However, further studies are needed to identify the positive

effects of the OHP and WEP on birth outcomes.
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Assessed for eligibility (n=132)

509

Excluded (n=54)

- Required periodontal treatment (n=21)

- Diagnosed with high risk pregnancy (n=9)

- Refused periodontal health assessment (n=17)
- Refused study participation (n=7)

| T1, pretest (n=78) |
I

| Random assignment |

I
| Walking group (n=26) |

[
Oral health group (n=26) |

1
Control group (n=26)

Discontinued study (n=2

- Diagnosed with high risk
pregnancy (n=1)

- Withdrawal from study
participation (n=1)

Discontinued stud

- Therapeutic dental scaling
(n=1)

- Preterm delivery (n=1)

- Refused phone call (n=1)

n=3 Discontinued study (n=3

- Withdrawal from participation
(n=2)

+ Therapeutic dental scaling

(n=1)

T2 follow-up test
(1 month after pretest) (n=70)

[
Oral health group (n=24) Walking group (n=23)

]
Control group (n=23)

Discontinued study (n=1
- Refused phone call

(n=1)

Discontinued study (n=2)

+ Therapeutic dental scaling
(n=2)

- Refused study participation:
diagnosed with high risk
pregnancy (n=1)

Discontinued study (n=2)

- Withdrawal from participation
(n=1)

- Therapeutic dental scaling
(n=2)

T3 & T4 follow-up tests
(2 & 3 month after pretest) (n=65)

Walking group (n=21)

[
Oral health group (n=23)

Control group (n=21)

Figure 1. Flow chart of the study.

—J
O
)
O

gg
Jo

e
N
L
E
oY 0
ri
ic)

el S
9] o2+ 5}

i
ot
e
we
% 7
4 W
ﬁ fr
o o

o
= ol
=
2 s
o=
b
o_)f‘_, rOl'
o 4
32 o)
g \1
A

rol L

Bl
ﬁ
>
= mlo
>~
>
ofo
S
£
i
B
N
)
ok
T
i
Rl
12
o
>~
>
oo

o
Jo
i
oY,
o
X
rlr
au)
~ ofn
o
o H
<
==
1o
F—l\?
r{o

e 47 Likert
oA ‘ol J=IF 4™9] H4HYE
AoFDet 2 ©2)e
F9 M= 2A 113elM 2|1 40%elm, a7t
WaRaE ol AL onjg £7o) YRS
AR Es A 191, AL 191, R HEL 191,
st U8EEES
EFdE X|4=(Content Validity Index [CVI)E 86013t &
Me] dFY H AA-REAL AR R rE 92019

2

a
fitl
=)
Ho
.
ot
Ra)
52
)

24 Holc
242 77
A5 Shaf
RISV} 2
Psigion, e
A

AN
>
.—'1
DO
=
1o
¢
otk
rlo
i
ot
ﬁ

0.

https://doi.org/10.4040/jkan.2018.48.5.506

2) Aozt

KolyFBelE Park S[200] MES Mol zne SYETE
U2 SR A 13EFOE ST £PY o= ‘S0
oRiE B, 7187 A g 23718 e, 7Re
7 B v Sojn, B w70 Sgusks whe %K gt 1
@Wﬂﬂ%:uq-ﬂ44ﬂum rt HES HA 135014 Fa
528 Atole] H4HIE e, B47t £248 244 9]
3 AlolgRIE Foke AL ot B0 Bhgwg A5 9
s AEZIEl 58S sl UaEgES Bisigon, et
Y ARCVDE 870190tk £ A7) U5 0] WA

AEE r& 870|190k

2) WA g=
ARGE2 gh=oldt

Physical Activity Questionnaire [[PAQ]) [

58 =2A ’1‘_17?1]9}5 A “X] (International

2 sgsgon],

www. jkan.or. kr



510

o
K
N
N
oz,
2
R
ol

= =2
e B 80 METs, £559] &52 B 40 METs, 271 &
FPe BEe B 33 METS) 7HERI2 AE, 2t MRS
7

weh £ Slex S EAITHminutes) x5 BE(MET leve) 2 7-8F

RS2 R9AEE] X]FR]E QA4 (Community periodontal

f treatment needs [CPITN])ol| A5t Adeke-Z AL, 20
TRI, F-E AR, GAES A 1, 2t stelEE A 1, 2d
TR, stefEtE R, steke-F Al 2tiTRIE E]kshe= 10719

Z|oH10,1518] ©F, A5, 24, YAl Ul Fojold 215 771

+ CPITNol| A3k /ot sjete] 1074 x|oH14,15]9]
FE, AS A, 949 v B90lM xIFE FR71E 0183519 0
A eSelM 37 HE, BE, ALEIEIIRR BRot 53
gk 7} xjote] FA| A4E XloF i 102 X|of W4 42 Ve g
olct. Z}F tigRte] XAl 0N E 37K HElE 71K, &

:
27t 5245 ReGB Aot A Sl

x5 Zoli x)7d 55712 10704¢) Alote] 450] Alstel &
He g F P8 2L PN AYE mm Wegste] S4ok
o Qoo 25ge] 2ok 2 mm olshs AR, 45 mm

oVdE A7t Lo A7 FEE ERIATHIL.

4) delH A
1 =
L-&-& Radloff [21]9] & H%(The Center for Epidemiological

Studies-Depression Scale [CES-D])E Chon¥} Lee [22]7} Al¢l

HUE U R d=ol2 Hgt =75 ALEsto] F7gsIqh

CES-Dt ¥ 202302 du, At 43 52t ¢-aieg

& AR disted A9 =EAIY olsh) 0FolARE tirE

(6~74) 387K 44 Likert &2, &

F|A 0ol 2|3 6057k ol 47t =

l

www.jkan.or.kr

HI—S“ZI

i b

O[3ty

& oujsht} 719 ME|E Cronbach’s o= 7R ©A] 85%.0m,
Chon} Lee [22]9] ATto|A= 89411, B AFoAE= 960]ck

(2) 2EFH A
O Rz} ~EHA
rERA HEE R AFUFL FF Al 3B i

|
WP & Aol oju Bro] AEHAE HEsteA] i
AF FIRlEE Sl Z0R Lee §[23]9] Sh=d AEHA A2t
SRETE &S] SHGIGE B Bt F
HE2 0 Ho] QQUchelA 47 ol &P k] vRSHEAE
7HAH, F79] FeH= 05olA 40870t B4t =&
A2t AEFH ALY HE7t At Zg oujditt =79 A
Cronbach’s o= Lee 5[23]9] AtolA] 82%om, & oA
930130t

@ A ~EHA

A AEZAE Ahn [24]0] LS =82 FAIloM, F 26
9] 54 Likertd =2, “Ho] AF5H] FrF)olM e 473
| EcFGR) 2 ASHAE 7, goto] gk AEA 983, I
AR ohgk AEHA 117, BfeAtet T AEHA 62

2 AR Tt 2558 A AEYATL 22 S 9
51, Tt9] 41Z]% Cronbach’s ai= 7HHEA] 84%0m, & Ao
e 970133tk

£

O

lo 4z
o

=)

Q) 17ad A9 A

A7 4re] A2 Ware 5[25]7F 78 Short Form 12-item
(SF-12)& ol&sto] ZsI3tt o] =t AAA e 4
& (Physical Components Summary Scale [PCS])@} FAIR #4733
¥ 4r9] A (Mental Components Summary Scale [MCS])2] 27§ 4
doz TR, 12889 Likert xolc} zH BalolA 7173l 7}
FUE 9 vRlE e 1HeR skl 7P & ok UiES

LB HEE -9 FATE, 9F APY, AR agHES
913k o] 2 A, Cox®] IMCHBo|| &3t =uj-¢] £Es Faif ©f

https://doi.org/10.4040/jkan.2018.48.5.506



=2
sHe Zo2 AEIICHI0]. 2016 122 3YUollA 129 1797HK]
AT Fodol] S T ANF7] 2T 108E tldez Ao
o] PRIzt TdE MERAL Wgs Bal| Qaloide] 1A
T e T QRS APIsIgitt

E Aol i SAEZZ 33 Table 1, 29F 20, Table 1
& FARES T WIR-HE7t deEE e A FadY S
Aol T3t Y-&o]a, Table 2= Z213o] LAA Y&olch Cox
o] IMCHB7[9to.2 ‘tidAte] 1o A&, tgA-Her} Fozte

[&, ARG AE whdste] 1407 T2 O3 Z7|eE =
ZIOWE eI ARE AHe s w7 Hle g F, 5t
g, A £F 5 708 s ¥ viE 4 Qe QT
sH, AL, B9 Q@ AE EEISE AAIFT| EYURO Uuky B4
Eo| T, tRte] HME whEo 2 o83t AEHA £F
S st 7RSIt 271259 el 9 RZhE 1 dE
& sk AR ASEE A PR, A
AR, REH/71E5 58, A8 BA7F Faldoz 23ty
o, % e 1407 S Y3 Tt RS
F3E 7S MRS Jsto] At 13717 22 a3
A RS- Prlode] XIFARE, XFAg 0] AAldTte} ef
opAZdol nxlEe FF, AEARNAARE 51&9] SHlE AFSHH 2
TR E Sk AoldF e 5o Wgo 2 AMRLE /i
27185 T2 7| 5uSL 47159 584, 154
St 25kl A, 27les W 5o ygeg skl A
MERIR= 172370733 27159 A AES e, 153, Jzt

St Aol 7hssi=S siglal, Aeviete] 3w Al 28

sl FPuld2 Fevtet 3-fsidlal, Aevt

AR AAEkL Aesin WaE 1S el 2718
KN W18 F ARE BT @ HIE: BAS Erjw AR
102, QAloYgel QA A 5 7ol uiel jerd Ahe majs
of, &% 70| QI AN A F 35] 1582 Altstol
QIR Aol BEo] 2

E Aot FEA/1eH s APt 737733l o
B AEE, A 59 A B AGH 278l whE SR, uh
FEEE B 7] A 59 s F6l Rt s55k= AEH
sHoz sl AAEN aaelME Coxt AR RIE &
WA e REQ Qa9 137733, AFEE, AN,
AEE AleE E3SI

TR T2} A7)eF T2 O3H0] At tigh ugehd
=& H87bsde gelsh] Slsl F 889 AR FEEI A2 1
g, AT w19, A AR 1%, XSPEAL 27, =4t

7 22N APl gt P Al VI 2R E

NS ST A9 TR FFS Sshe Pakgo] o
SiE AAlslel 79774 Z2IRON THEAE A

o o
2
)
ox
1o
i)

IR g aefote] 13] wSARE
o]l £& 7 L= S Al
& 508 o= Ak}t

=2 I3H0] HerbeidS Eelsh] sl 20179 5Y 20U%E 6

=
flo
lﬁ'
_?ﬂ
)
8
o
At
_(?L

o,
2
o)
il
rII.
of
o
2
=)
&I
E“
o,
Eua )
oo

Table 1. Action Plans of Cox’s Interaction Model of Client Health Behavior (IMCHB) for Oral Health and Walking Exercise Groups

Modes Client-professional interactions Action plans
Face-to-face counseling (three times) Health information Health education and counseling
1,5, 9 week Affective support Listening, praise, encouragement, self-expression

Professional/technical competencies

Decisional control
Health information
Affective support
Decisional control

Telephone counseling (nine times)
2~4,6~8, 10~12 week

Text message (twelve times) Affective support

every week

Practice, demonstration
Question & answer, monitoring (Diary)
Health education and counseling
Listening, praise, encouragement, self-expression
Question & answer, monitoring

(Diary, videotape of tooth brushing, food picture)
Encouragement

https://doi.org/10.4040/jkan.2018.48.5.506
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Table 2. Contents of the Oral Health and Walking Exercise Programs
Interaction Model of Client Health Behavior Domain
Session . Duration
; ! Professional/ » Counseling Mode
(week) Health Information abAffective Support . . Decisional Control (min)
Technical Competencies
1 abel ecture Listening abcDemonstration & practice  2><Quiz Face to face 40
1. Oral health Periodontal experience 1. Oral health ab<Question & answer /text message
disease Support & - Demonstration with abSetting goals
- Oral health care listening dentiform model Set individual goals
- Dietary management Checking - Practice with model & Explain diary
2. Walking exercise obstacles in hand mirror Install KaKao-Talk
- Warming up & performing 2. Walking exercise 2Encourage
warming either oral - Pre-exercise videotaping of
down health care or - Finishing exercise tooth brushing
- Right position for walking - Position 2Encourage taking
walking Praise & pictures of food
- Precaution encouragement
Self-expression
2 Health counseling focused ~ Same as above Not applicable abQuestion & answer Telephone 20
3 on questions abSetting goals /text message
°Oral health care & Maintain or revise
dietary management goals
5\Warming up & Check diaries
warming down, 2Check and discuss
right posture for videos of tooth
walking, precaution brushing
2Check and discuss
food picture
5 abSame as 15t week Same as above Demonstration & practice Same as above Face to face 30
aDemonstration & practice /text message
of oral health care
5\Walking together,
warming up & warming
down, right posture
6 abSame as 2" to 4" week  Same as above Not applicable Same as above Telephone 20
7 /text message
8
9 2bSame as 15t week Same as above 2bSame as 51" week Same as above Face to face 30
/text message
10 2bPSameas 2™ to 4" week  Same as above Not applicable Same as above Telephone 20
11 /text message
12
?Oral health group; °Walking exercise group; ¢ Control group.
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(F=39.90, p<001), AZF4(F=3353, p<001), Hetat Al7HE}e]
W BEZ(F=2471, p<00D)°] FJgk xtol7F Tt 373

T} tEFETHp<001), A7 5w diETET 77
ZHe #Fol 234 tH(p=.001). =3 AoldFTeol A
(F=52.64, p<001), AZF3aH(F=12550, p<001), Atk AR}
9] W BAFE(F=2350, p<00D)°] F&Jgk xto7} lof 7Hd 12 x|
ek ASAREY, AT TS AV R EDG
(p<001), 27 e-5wS ETET AoldFae] & =3t
(p<001) (Table 4).
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A AREENM felgt xtol7t s Aol
tre] A5 ZAn ARl He 7HF=80.33, p<.001), et
N7733ke] B oM (F=18.08, p<: 01)° gk ztolzk Qiglont,
NZ733HEF=1.97, p=130)9lA= Folgt xfolE HOlx] o} 714

38 RN =S AbeHg 43t 747] Fuo| AT RS
RHo; MRS eF0] 3 Hp<001) (Table 4).

¢

3)7td434d3
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o7 A& Rolt¥el HZE A, xeA|eE A 7HF=2545,
p<001), AZHERH(F=16.33,
(F=2545, p< 0014 W,ls 7:}0]7}
ZHF=1796, p<001), Az (F=1722, p 00) At Al
o] A5AM(F=23.32, p< 0010l §-2J3t zFol7t )

KRRt AR A8 AY, 14072t 27157 A&
A5 o7t thagtErt Wetth(p<.001) (Table 4).
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B} =4h(p<001) (Table 4).
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Table 3. Homogeneity Test for Characteristics of the Pregnant Women (N=65)
Oral health GP (n=23) Walking GP (n=21) Cont. (n=21)
Characteristics Category Y2/F 1)
n (%)/M+SD n (%)/MxSD n (%)/MSD
Age (year) <30 2(8.7) 4(19.0) 1(4.8) 7.56 109
30~34 13 (56.5) 13 (62.0) 8(38.1)
>35 8(34.8) 4(19.0) 12 (57.1)
33.65+3.34 32.10%2.55 33.95+2.82 2.44 .095
Education <High school 1(4.3) 0(0.0) 2(9.5) 9.40 152
College 7 (30.4) 9 (42.9) 5(23.8)
University 10 (43.5) 10 (47.6) 14 (66.7)
>Postgraduate 5(21.8) 2(9.5) 0(0.0)
Monthly family <300 3(13.0) 3(14.3) 7(33.3) 3.88 422
income 300~399 12 (52.2) 11 (52.4) 7(33.3)
(10,000 Won) >400 8(34.8) 7(33.3) 7(33.3)
366.52+112.52 344.29+85.65 358.57+100.41 0.27 762
Smoking before Yes 1(4.3) 0(0.0) 2(9.5) 1.01 371
pregnancy No 2(95.7) 21 (100) 19(90.5)
Drinking before Yes 0 (43.5) 6(76.2) 11 (52.4) 2.61 081
pregnancy No 3(56.5) 5(23.8) 10 (47.6)
Pre-pregnancy <229 8 (34.8) 8(38.1) 9 (42.9) 5.91 .206
BMI(kg/m?) 23.0~249 10 (43.5) 3(14.3) 5(23.8)
>25.0 5(21.7) 10 (47.6) 7 (33.3)
Oral education Yes 1(4.3) 0(0.0) 0(0.0) 1.86 396
before pregnancy No 22 (95.7) 21(100.0) 21(100.0)
Regular oral test Yes 6 (26.1) 4(19.0) 1(4.8) 3.65 161
before pregnancy No 17 (73.9) 17 (81.0) 20(95.2)
Gestation period 21.71£2.34 21.53£2.90 21.49£2 .85 0.04 957
History of abortion Yes 3(13.0) 6 (28.6) 7 (33.3) 3.68 450
No 20 (87.0) 15 (71.4) 14 (66.7)
Oral health behaviors
Oral Health care 23.57+2.19 22.95+2 .84 23.10+1.73 0.43 650
Dietary 31.48+3.00 31.95+1.66 31.71+2.39 0.21 812
management
Physical activity IPAQ 253.12+123.84 289.43+£126.05 271.86%141.42 0.42 655
Periodontal disease
Gingival index 0.60£0.29 0.69%0.35 0.79+0.30 1.96 150
Probing depth(mm) 2.30%0.70 2.33+0.58 2.57+0.81 0.93 400
Psychological parameters
Depression <16 12 (52.2) 7 (33.3) 9(42.9) 1.59 452
>16 11 (47.8) 14 (66.7) 12(57.1)
14.09+5.38 16.95+3.83 16.48+7.10
Stress
Perceived Stress 14.17£4.15 15.14%4 .22 15.43+4.77 0.50 .609
Pregnant Stress 58.13+10.74 60.62+8.18 64.33£10.34 2.19 120
Quiality of life Physical component 42.3615.17 44.10+1.76 42.82+3.53 1.21 304
Mental component 42.01£4.97 41.79£3.53 42.8316.49 0.24 .786

GP=Group; Cont.=Control group; IPAQ=International Physical Activity Questionnaire; M=Mean; SD=Standard deviation.
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Table 4. Effects of the Oral Health and Walking Programs on Health Outcomes of the Pregnant Women (N=65)
Health Pretest 1 month 2 month 3 month
Groups Source F o Schéffe
outcomes M=£SD M=£SD M#SD M=£SD
Primary outcomes
Oral health behaviors
Oral health care Oral health®  23.57+2.19 27.65£2.39 28.61+2.44 29.00£2.61  Group 39.90 <.001 <b<a
Walking® 22.95+2 84 24.24+1 97 25.14+1.96 25.76£2.23  Time 33.53 <.001
Control 23.10+1.73 21.71+1.65 21.81+2.29 22.05+2.44  Time*Group 24.71 <.001
Dietary Oral health®  31.48%3.00 35.83+2.04 31.96%1.26 38.00+2.07  Group 52.64 <001 «<b<a
management Walking® 31.95+1.66 32.67£1.80 28.10£2.05 33.484+2.60 Time 12550 <.001
Control 31.71£2.39 30.67£2.03 25.76x1.51 30.43+2.27 Time*Group  23.50 <.001
Physical Activity
IPAQ Oral health? 253.12£123.84 226.70£103.19 175.76£56.20 172.89+57.35 Group 80.33 <001 a,<b
Walking®  289.43+126.05 477.14+154.22 476.36%133.74 52957£111.65 Time 197 130
Control© 271.86£141.42 210.57+103.03 154.00£84.03 148.50£58.34 Time*Group 18.08 <.001
Secondary outcomes
Periodontal disease
Gingival index Oral health®  0.60+0.29 0.46%0.31 0.28+0.28 0.21£0.28  Group 2545 <001 a,b<c
Walking® 0.69£0.35 0.61£0.37 0.47+0.36 0.37£0.41  Time 16.33 <.001
Control 0.79+0.30 0.87+0.24 0.93+0.21 0.93+0.23 Time*Group 25.45 <.001
Periodontal probing Oral health®  2.30£0.70 1.78+0.74 1.22+0.74 1.13£0.76  Group 17.96 <001 a,b<c
depth (mm) Walking® 2.3320.58 2.10£0.62 1.57+0.75 1.17£0.89  Time 17.22 <.001
Control 2.57%0.81 2.62+0.74 2.71£0.56 2712056  Time*Group 23.32 <.001
Psychological parameters
Depression Oral health®  14.1445.50 12.23+5.98 10.36%6.72 9.36+7.02  Group 23.25 <001 a,b<c
Walking® 16.95+3.83 11.48%6.02 5.14+2 90 3.33t3.35 Time 30.83 <.001
Control 16.48+7.10 17.38+3.64 18.8613.44 18.52£3.91  Time*Group 22.95 <.001
Stress
Perceived stress Oral health®  14.17+4.15 11.831£3.73 9.83+3.34 9.35£3.38  Group 27.85 <.001 a,blc
Walking® 15.1414 22 10.81+4.19 7.95%1.88 6.10£1.48  Time 31.15 <.001
Control 15.43+4.77 16.29+4 .30 16.71£3.81 17.10£3.78  Time*Group 17.15 <.001
Pregnancy stress  Oral health® 58.13+10.74 58.5746.99 56.09+7.06 55.65£6.04  Group 27.14 <001 a,b<c
Walking® 60.62+8.18 59.67£8.01 52.10£8.78 47.67+8.08  Time 6.69 .001
Control 64.33+10.34 69.81+8.64 71.48+7.85 71.8619.27 Time*Group 14.15 <.001
Quality of life
Physical component ~ Oral health® 42.36%5.17 40.21£4.32 40.37£3.71 40.48+4.63  Group 15.63 <001 <a,b
Walking® 44.101.76 41.08+2.80 41.9543.84 43194330 Time 15.49 <.001
Control 42.82+3.53 39.08+3.84 36.89+3.66 35244299 Time*Group  5.09 <.001
Mental component  Oral health® 42.01£4.97 46.0215.48 48.23+4.76 50.74+4.78  Group 2323 <001 <a<b
Walking® 41.7943.53 49.6613.34 50.92+3.15 53.21¢¥4.06  Time 39.29 <.001
Control 42 .83t6.49 43.24+1.98 446412 48 44.06£3.16  Time*Group 7.04 <.001

n=23,°n=21, ‘n=21; M=mean; SD: standard deviation; IPAQ=International
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