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(ABSTRACT)

Purpose: This study was conducted to develop a behavior program for reducing exposure to endocrine
disrupting chemicals (EDCs), thereby to improve perceived benefits and self—efficacy as well as reduce
the perceived barriers and prevalence of dysmenorrhea in unmarried women.

Methods: The study used a nonequivalent control group pretest—posttest design. Participants were ran-
domly assigned to an experiment (n=18) or control group (n=18). The behavior program for reducing
exposure to EDCs was developed based on Pender's health promotion model and previous research results.
The program was conducted for 12 weeks, consisting of 4 weeks of face—to—face intervention and 8
weeks of mobile intervention.

Results: The behavior program we developed was verified as an effective intervention that could improve
the perceived benefits and self—efficacy of reducing one's exposure to EDCs. It also decreases the per-
ceived barriers and prevalence of dysmenorrhea in unmarried women.

Conclusion: Our results showed that the program was an effective nursing intervention in unmarried
women. Therefore, this behavior program for reducing exposure to EDCs can be applied in the context of
unmarried women.
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X o AR E Ao gl A
et al., 2014; Meeker et al., 2013).
53] EDCs 5 M2, 2geo|E, 264 59 £3
Al Eojot T2 849} A3t
FAHEEE ok, A W SRk %
T Y AedEE dod|= 5 AAIIA
© Aoz d#A vk (Choi, 2019; Smarr et al., 2016;
Song et al., 2017). B]@AA Ql AF7 Y uho] S22 247
o & f st golo] ¥ (Women Health Nursing
Curriculum Research, 2018), A A2 Ay Ao|A] L7
% 57k 910] EDCs % 57keh EDCs?] &4 of] §-0]
Sk A A o] S71H1 A o & YEbskth (Costa et al., 2014;
Kim, 2011; Kim & Park, 2012; Yoon, 2018). 182 &
= A AR AN E 23}
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A8l AN wEs HAgete 5 v
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Q143kaL 919l aL(Ye et al., 2013), EDCs =2 #4283}
FoE TA L7 57 B8 Ao Yt (Kim & Kim,
2009; Koo & Kim, 2018). 01/32 &/d ol w]al| vhefat 3}
AET} NS LT S EFEOT Ay A g F LT
HHE Al ARE 502 Q18] EDCs &0 ¥ B2 Z0.& 1}
ERtth (Braun et al., 2014; Cheon et al., 2016; Meeker
et al., 2013). EDCs =% Al 7} B2 &S W A7)
7} ejo}7] 9} frob7| 2 B E o ¢lof (Vaiserman, 2014)
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AaR - A% v El Yol REA FIEA LEARDE T2 A o Eh
=4 ) 438 4AEFE ARt e A (5) 9 HA LIS F4 ¢ AW AT (Cheon et al., 2016; Kim,
o HA W o tfal] i8] AYS T, AT Fofol & 2011; Kim & Kim, 2009; Koo & Kim, 2018; Yoon,
ukA o 7 293k 2} ), 2018) o} Pender®] AZF XY o] & A &ate] 2=
& A7 EDCs =2 AR 3 s T2 095 A8d A a9 a3E Hausk AT (Je & Choi, 2016; Lee &
HATF7F ¢lo] Penderd] AR E S TA L2 13 Eun, 2016) & vlg o2 7js }°3D} R A = R
of A3t ABAT(Je & Choi, 2016; Lee & Eun, 2016) T8 W 191, AR 7} oA} 141, AR 3} ks A 19]
S O Gepower 5.1 program® 0| 85101 WHAY 0% FHH ARABAA UG B A5 ANFAL
AR Al Q3 HASS XE S5 %7& a7 f= w 7} 23844 index of content validity (CVI) = 0.80 ©]
0.25, 72 47 () =0.05, A48 (1-8)=0.90, = 4= 2 Aoz vehgta, A T2 a9 H CVIE 0.83°0.%
AW 5 85 400 A gstel A }%E‘r.ﬂif& vebtet.
O] B e 30ol oy BEE 20%F 1esto] F 36 TR Athd FA F 43 (5 13) ¢ wutd F
e 27 AR B (AT 18%, =t 18 A F 83 (w5 13]) F 123 = 7=k 2H 317 & |
W) T gt gloih g FA= 908, Eutd SA= 208 S &9 HAL
TAAA T W& Table 13 2,
3.EDCs &Kl TZ= 24 {et 152 “EDCs 9 @74 el np2d7]"E FAZ
S4500h. PPTS 5942 2491 EDCs9l 49, 2147
EDCs w&AZ®%E T2 198 EDCs wEALAE A9 54, vxE 9%, 5 2 F4AE, 2483 va
Table 1, Contents of behavior program for reducing exposure to endocrine disrupting chemicals
Week Contents Methods Sources
Face—to—face intervention
1 Objects: Learning about EDCs and menstrual disorders
Orientation Lecture PPT
About EDCs & menstrual disorders Video
Quiz
2 Objects: Exploring the impact of EDCs
Effects of EDCs on humans and the environment Group activity PPT
Task: Share what you learned about EDCs with people around you Discussion Video
Presentation Books
Newspaper
Articles
Statistical data
3 Objects: Checking my lifestyle related to EDCs
Learn about behavior for reducing exposure to EDCs Lecture PPT
Checking my behavior that expose me to EDCs Individual activity
Creating a practice list Presentation
4 Objects: Commitment to behavior for reducing exposure to EDCs
Watching the program's summary video Presentation Video
Sharing about the experience of participating in the program Feedback Mobile
Q&A
Mobile group room preparation
Mobile intervention
5-12 Objects: Continue behavior for reducing exposure to EDCs
Watch the video summarizing the program’s objectives Sharing of practice list Video
Share and provide feedback on practice list Group counseling SMS
Group counseling and encouragement
EDCs, endocrine disrupting chemicals; PPT, power point; SMS, short message service.
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Table 2, Homogeneity test of general and menstrual-related characteristics (N=36)

Characteristic Sum (n=36) Exp. (n=18) Cont. (n=18) Y/t p—value
General characteristic
Age (yr) 26.19+4.53 25.22+4.25 27.17+14.71 15.48 0.063
20-29 32 (88.9) 17 (94.4) 15 (83.3) - 0.603
30-39 4 (11.1) 1 (5.6) 3 (16.7)
Educational level’ 4.90 0.052
Below university 14 (38.9) 10 (55.6) 4 (22.2)
University graduation 20 (55.6) 8 (44.4) 12 (66.7)
Graduate degree or higher 2 (5.6) 0 (0) 2 (11.1)
Occupation’ 3.13 0.231
Student 15 (41.7) 10 (55.6) 5(27.8)
Office worker 19 (52.8) 7 (38.8) 12 (66.7)
Others 2 (5.6) 1 (5.6) 1 (5.6)
Recognition of exposure to EDCs 0.11 >0.999
Yes 17 (47.2) 9 (50) 8 (44.4)
No 19 (52.8) 9 (50) 10 (55.6)
EDCs related educational experience’ - 0.603
Yes 4 (11.1) 1 (5.6) 3 (16.7)
No 32 (88.9) 17 (94.4) 15 (83.3)
Recognizing the need for education related to EDCs' = 0.229
Yes 33 (91.7) 18 (100) 15 (83.3)
No 3(8.3) 0 (0) 3 (16.7)
Menstrual—related characteristics
Menarche age (yr) 12+1.06 12+0.90 12+1.23 2.96 0.622
Regularity of menstruation 0.50 0.725
Regular 24 (66.7) 13 (72.2) 11 (61.1)
Irregular 12 (33.3) 5 (27.8) 7 (38.9)
Amount of menstruation’ 1.33 0.658
Light 1(2.8) 0 (0) 1 (5.6)
Normal 30 (83.3) 16 (88.9) 14 (77.8)
Heavy 5(13.9) 2 (11.1) 3 (16.7)
Taking painkillers during menstruation’ 3.06 0.164
Yes 23 (63.9) 14 (77.8) 9 (50)
No 13 (36.1) 4 (22.2) 9 (50)

Values are presented as mean+tstandard deviation or number (%).

Exp., experimental group; Cont., control group; EDCs, endocrine disrupting chemicals.

"Fisher exact test.
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Table 3. Homogeneity test of study variables (N=36)

Variable Exp. (n=18) Cont. (n=18) t p—value
Perceived benefits 42.83£3.16 40.50+4.85 1.70 0.098
Perceived barriers 14.11£3.72 16.16+4.11 —-1.57 0.126
Perceived self—efficacy 57.50£11.00 52.16%£10.06 1.51 0.138
Behavior for reducing exposure to EDCs 109.94£11.20 102.50£10.93 2.01 0.052
Dysmenorrhea 5.72%+1.21 4.86%+2.03 1.53 0.135

Values are presented as meantstandard deviation.
Exp., experimental group; Cont., control group; EDCs, endocrine disrupting chemicals.

Table 4, Effects of intervention on perceived benefits, perceived barriers, perceived self-efficacy, behavior for reducing exposure to EDCs,
dysmenorrhea (N=36)

Variable Group Pre Post 1 Post 2 Post 3 Source F p—value
Perceived benefits Exp. (n=18) 42.83£3.16  49.44%+4.03  50.50%£4.55  50.00%£5.19 G 36.80 <0.001
Cont. (n=18)  40.50£4.85  41.33+£5.17  39.88%£5.17  40.94%5.39 T 10.60 <0.001

G=T 10.15 <0.001

Perceived barriers Exp. (n=18) 14.11+£3.72 10.50+3.11  10.16£2.85 9.38+3.51 G 23.15 <0.001
Cont. (n=18) 16.16x4.11 15.94£5.19 17.2243.96 15.83%3.27 T 8.71 <0.001

G*T 9.34 <0.001

Perceived self— Exp. (n=18) 57.50£11.00 66.66£10.34 69.00£10.04 70.27+11.96 G 15.37 <0.001
efficacy Cont. (n=18) 52.16+10.06 52.83+10.56 53.61+10.19 55.55+9.76 T 15.17 <0.001
G*T 6.86 <0.001

Reduction behavior Exp. (n=18) 109.94£11.20 104.66£16.51 75.77£13.03 70.50£12.71 G 16.71 <0.001
to exposure EDCs  Cont. (n=18) 102.50£10.93 104.44+9.46 103.05£11.25 103.77£18.94 T 31.82 <0.001
G*T 32.37 <0.001

Dysmenorrhea Exp. (n=18) 5.72+1.21 4.81£1.38 4.05+1.54 3.11+1.97 G 1.47 0.234
Cont. (n=18) 4.86+2.03 4.94+1.56 5.00£1.82 5.05x1.67 T 6.98 0.001

G*T 9.25 <0.001

Values are presented as meantstandard deviation.
EDCs, endocrine disrupting chemicals; Pre, before the program; Post 1, immediately after the program; Post 2, 4 weeks after the program;
Post 3, 8 weeks after the program; Cont., control group; Exp., experimental group; G, group; T, time.
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