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ABSTRACT

Purpose: The study was aimed to examine the effects of endocrine disrupting chemicals exposure reduction
education program on the knowledge of endocrine disruptors and behavior, experience of dysmenorrhea in
nursing students. Methods: The study design was nonequivalent control group pretest-posttest experimental
design with repeated measurement. Participants included 26 female sophomore nursing students divided into
an experimental group and a control group of 13 persons, respectively. The experimental group received an
education program using a flipped learning aimed at reducing exposure to endocrine disrupting chemicals,
provided twice a week for 85-minute-session each, totaling 4 sessions (340 minutes). The control group was
required to remotely watch videos twice a week for 25-minute-session each, totaling 4 sessions (100 minutes).
Results: The findings showed that the knowledge of endocrine disrupting chemicals in the experimental group
improved before the education, after the education, and 2 weeks after the education, with significant differences
between time points (F=2.17, p=.003). The endocrine disrupting chemicals reduction behaviors in the
experimental group also improved before the education, after the education, and 2 weeks after the education,
with significant differences between time points (F=4.28, p<.001). Experience of dysmenorrhea showed a
decreasing trend before the education, after the education, and 2 weeks after the education, but there were no
significant differences between time points (F=0.58, p=.452). Conclusion: As exposure to endocrine disrupting
chemicals due to environmental pollution increases, it is necessary to implement education programs aimed at
reducing exposure to these substances among nursing students through college-level curriculum, particularly to
protect the reproductive health of female college students and enhance their wellness.
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Table 1. Endocrine Disrupting Chemicals Exposure Reduction Education Program

No. Contents

1 Characteristics and types of endocrine-disrupting chemicals in the living environment.

2 The impact of household products containing endocrine-disrupting chemicals on women's reproductive health:
Dysmenorrhea.

3 The relationship between global warming and endocrine-disrupting chemicals. practicing actions to reduce
exposure to endocrine-disrupting chemicals in daily life (home environment).

4 Lecture on strategies for practicing actions to reduce exposure to endocrine-disrupting chemicals in daily life
(school environment)

Sessions Teaching and learning activities Learning time (minutes)

Before-class
- flipped learning

- Provide pre-recorded videos in advance to enable learners to complete the pre-study.

20 mins

- Use the Planit app to create practice habits in daily life on your smartphone.

In-class -Summary of pre-learning content.

- Pre-video related questions.

- Team Activity: Identifying endocrine disruptors currently used in daily life

60 mins

- Team Activity: Finding which substances affect the female reproductive system
- Team Activity: Developing and presenting management strategies for practice at home
- Team Activity: Developing and presenting management strategies for practice at school

After-class - Writing a learning reflection journal

- Preview of the next session

5 mins
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Figure 1. Research design.
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A3 A 7F 23t 2ol 7 QA ATH(F=2.55, p <.001). 1]

A A B 2|4 g 27 AFA 4.3312.06- 0 A, T 2B

7.8311.407, WK 25 & 8171127802 FAFEQ T A|A

ZE 723t Abo7E ASATHF=2.17, p=.003). £H]A| Fof=2

Table 2. Homogeneity Test of General Characteristics between Experimental and Control Group (N=25)
Total (n=25) Exp. (n=13) Cont. (n=12)
Characteristics Categories ort p
n (%) or M£+SD  n (%) or M*¥SD  n (%) or M+SD
Age (year) 22.35+0.49 22.31+048 22.38+0.51 -0.40 701
Grade Sophomore 25 (100.0) 13 (100) 12 (100.0) 0.00 1.000
Living with parents Yes 22 (84.6) 12 (92.3) 10 (76.9) 1.07 .368
No 4 (154) 1(7.7) 3(23.1)
Average academic <3.0 6(23.1) 3(23.1) 3(23.1) 0.65 .532
grade 3.0~3.4 7 (26.9) 4 (30.8) 3(23.1)
3.5~3.9 8 (30.8) 4 (30.8) 4 (30.8)
>4.0 5(19.2) 2(154) 3(23.1)
Socioeconomic status High 4 (15.4) 2 (15.4) 2 (15.4) -0.45 .666
Moderate 21 (80.8) 11 (84.6) 10 (76.9)
Low 1(3.8) 0 (0.0 1(7.7)
Subjective health status High 8 (30.8) 4 (30.8) 4 (30.8) 0.96 341
Moderate 14 (53.8) 8 (61.5) 6 (46.2)
Low 4 (15.4) 1(7.7) 3(23.1)
Age at menarche 13.15+1.38 13.38+1.12 12.92+1.61 0.85 412
Menstrual regularity Regular 11 (42.3) 6 (46.2) 5(38.5) -0.39 718
Irregular 15 (57.7) 7 (53.8) 8 (61.5)
Menstrual cycle 6.04+1.31 5.92+1.19 6.15£1.46 0.44 .664
duration (day)
Cont.=Control group; Exp.=Experimental group; M=Mean; SD=Standard deviation.
Table 3. Homogeneity Test for Dependent Variable (N=25)
Exp. (n=13 Cont. (n=12
Variables alt ) ( ) Z (p)
M=+SD M=SD
Endocrine disrupting chemicals knowledge 4.00£2.27 4.33+£2.06 0.36 (.720)
Behavioral changes 44.54+6.35 45.58+8.06 0.93 (.354)
MEDI Q total score 13.69£11.92 17.83£14.70 0.41 (.683)

Cont.=Control group; Exp.=Experimental group; MEDI-Q=Menstrual distress question.
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Table 4. The Effect of an Endocrine Disrupting Chemicals Exposure Reduction Education Program on Dependent Variables

(N=25)
Pretest Posttest1 ~ Posttest2  Comparison*
Variables Groups Sources F (p)
M+SD M+SD M=£SD F (p)
Endocrine disrupting ~ Exp. n=13)  4.00+2.27  815+1.35 8.38+1.04 2.55(<.001) Group 0.04 (.845)
chemicals knowledge Cont. (n=12) 4.33£2.06 7.83%+140 8174127  2.17(.003) Time 73.02 (<.001)
Group x Time 0.33 (.572)
Behavioral changes Exp. (n=13) 44.54+6.35 54.38+6.59 57.54%£852  4.28 (<.001) Group 0.09 (.777)
Cont. (n=12) 45.58+8.06 53.67+8.13 55.251£14.38 1.92 (.014) Time 17.56 (<.001)
Group x Time 0.38 (.544)
MEDI Q total score Exp. (n=13) 13.69+11.92 9.15+10.57 5.31+4.79  1.14 (.280) Group 3.90 (.060)
Cont. (n=12) 17.83£14.70 14.42+17.04 13.42118.76 0.58 (.452) Time 2.63 (.118)
Group x Time 0.25 (.620)
*Pretest vs posttest 1 vs posttest 2; Cont.=Control group; Exp.=Experimental group; SD=Standard deviation.
X A]o] e HHEE Y BAMLA A3t AT HE=004, p=845),  @Fo] v|Xk ATE SISt YATVEL B ANE
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