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Abstract 
Objectives: The aim of this study was to implement a health education pro-
gram for education of preconception care (PCC) for female workers of re-
productive age through a seminar and to evaluate the program based on PCC 
knowledge and awareness and behaviors before the seminar and at 3 and 6 
months after the seminar. Methods: A small group health education seminar 
was implemented using leaflets for 84 female workers of reproductive age, 
age 20 to 35 years old, and an intervention by group discussion and feed-
back was provided. Of these participants, 60 (71%) who provided valid sur-
vey responses were included in the analysis. The primary outcome indicators 
were PCC knowledge, PCC awareness and behaviors, and a food frequency 
questionnaire, and the secondary outcome indicators were self-efficacy and the 
health awareness and stress management subscales of the Health-Promotion 
Lifestyle Profile scale. The survey was conducted three times, before the semi-
nar and at 3 and 6 months after the seminar, and the results were compared. 
Results: The percentage of individuals with PCC knowledge was signifi-
cantly increased at 3 months after the seminar as compared with before the 
seminar, and it remained at this level even at 6 months after the seminar. 
The percentage of individuals with PCC awareness and behaviors was sig-
nificantly increased for the items actively eat foods containing folic acid, 
prevent sexually transmitted diseases, and conduct self-examinations for 
breast cancer at 3 months after the seminar and for the items eat well-balanced 
meals, make the mind active, prevent sexually transmitted diseases, and con-
duct self-examinations for breast cancer at 6 months after the seminar. Fur-
thermore, the score for the health awareness subscale of the Health-Promotion 
Lifestyle Profile scale was significantly increased at 6 months after the seminar. 
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Conclusion: The health education program established PCC knowledge at 6 
months after the seminar and improved some PCC awareness and behaviors. 
Therefore, it was suggested that the program would be effective for education 
of PCC for female workers of reproductive age. 
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Health Education Program, FFQg 

 

1. Introduction 

Preconception care (PCC) refers to care for women and couples to manage their 
health for future pregnancies and improve their health [1]. PCC was proposed in 
Europe and the United States to further improve the prognosis of mothers and 
children [2]. Particularly in recent years, attention has been focused on the effec-
tiveness of PCC for risk factors of pregnancy outcomes because of evidence pre-
sented in the guidelines recommended by the US Centers for Disease Control 
Prevention (CDC, 2006) [3]. Overseas, the US CDC (2006) and the World Health 
Organization (WHO, 2012) have already made full-fledged recommendations 
[1]. 

In Japan, education about sex and lifelong health knowledge is provided in 
elementary, junior high, and high schools [4] [5], and in addition to school edu-
cation, a family planning consultation services are provided as premarital educa-
tion services based on the Maternal and Child Health Act; however, there is no 
system for proper pregnancy and childbirth education before pregnancy. In re-
cent years, the average age of women at first marriage has risen, rising to 28.8 
years old in 2010 and 29.4 years old in 2015 [6]. It has been pointed out that 
late marriage in women is associated with infertility due to reduced fertility [7]; 
in fact, 18.2% of couples have been tested or treated for infertility (or are cur-
rently doing so), and this value is 28.2% in couples with no children [8]. In ad-
dition, the number of low-birth-weight infants due to excessive underweight in 
women is increasing year by year [6]. Due to malnutrition during the fetal pe-
riod, low-birth-weight infants face the problem of DOHaD (developmental ori-
gins of health and disease), which increases the risk of developing lifestyle-related 
diseases after adulthood [9]. 

Therefore, in order to disseminate PCC in Japan, the Preconception Care Cen-
ter was established at the National Center for Child Health and Development in 
2015, and a PCC checklist tailored to the actual situation in Japan was created 
[1]. The contents of the checklist include no smoking, refraining from drinking, 
eating well-balanced meals, maintaining proper weight, exercise, reducing stress, 
and checking for lifestyle-related diseases, which represent general health educa-
tion-related content, as well as PCC items such as intake of folic acid, prevention 
of rubella and sexually transmitted diseases, vaccination against rubella, breast 
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cancer and cervical cancer screening, and thinking about life planning. Although 
PCC is provided by doctors for women with disease such as diabetes and colla-
gen disease, which affect fertility at present, PCC educational activities are not 
well provided for the majority of general females of reproductive age. Therefore, 
information and support need to be provided in the future. 

PCC educational activities are mainly needed for women who have reached 
puberty, adolescence, and maturity. Focusing on women who have reached ma-
turity, the labor force participation rate by age group is 81.7% for women 25 to 
29 years old and 73.2% for women 30 to 34 years old [10], and 70% of women 
who have reached maturity are workers. Furthermore, the working hours of 
56.6% of female workers in their 20 s and 30 s exceed the legal working hours 
(40 hours per week), and there are reports that the breakfast skipping rate in-
creases with working hours and that a shortage of total daily energy intake con-
tributes to leanness [11]. The period around 30 years old, when women are mov-
ing towards their next life events, including pregnancy and childbirth, is consi-
dered the most important target of PCC. Currently, however, PCC information 
is not provided even during regular check-ups in the workplace, and immediate 
support is needed. 

In this study, therefore, a PCC health education program was implemented to 
raise the awareness of PCC in female workers of reproductive age using the 
Trans-theoretical Model [12] [13] as a reference, and PCC knowledge and aware-
ness and behaviors were compared between before and 3 and 6 months after im-
plementing the health education program with the aim of evaluating it. We be-
lieve that this study will provide basic data for PCC educational methods to ex-
pand the application of PCC to general females of reproductive age. 

2. Study Methods 
2.1. Definition of Terms 

In this study, PCC was defined as getting healthy support before pregnancy and 
developing healthy lifestyle habits to reduce risk factors for conception and preg-
nancy outcomes. 

2.2. Study Design 

The study was a single arm longitudinal intervention study. 

2.3. Survey Period 

The survey was performed from July 2018 to July 2019. 

2.4. Study Subjects 

Inclusion criteria were mature female workers aged 20 - 35 living in the Kinki 
and Tokyo metropolitan areas. 

Exclusion criteria were those who were pregnant, doctors, dentists, pharmac-
ists, public health nurses, midwives, nurses, and nutritionists. 
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The reason for the exclusion is that there is a possibility of knowing about PCC 
at maternity checkups and vocational training schools. 

2.5. Data Collection Methods 

1) Overview of the PCC health education program (Figure 1) 
The specific goals of this program were for a) female workers of reproductive 

age to learn about PCC and b) female workers of reproductive age to be able to 
act based on PCC knowledge. 

Because this was a study on a health education program aimed at behavior 
change, the study was planned with reference to the Trans-theoretical Model, 
which indicate that there is a transformation process effective for 6 months de-
pending on the stage of behavior change [12] [13]. These stages consist of the 
pre contemplation stage, contemplation stage, preparation stage, implementa-
tion stage, and maintenance stage, and these are models that promote behavior 
change through approaches according to the stages [12] [13]. It is predicted that 
the levels of health of female workers of reproductive age would be high because 
of their age; however, it is not possible to predict the stages to which all of the 
subjects belong. Therefore, whether the subjects were interested in preconcep-
tion care was asked and confirmed with a question, “Are you interested in pre-
conception care?” in the questionnaire conducted before the seminar. Because a 
previous study reported that women in Japan lack appropriate knowledge about 
a healthy pregnancy and childbirth [14], it was presumed that the majority of the 
subjects were in the pre contemplation stage and contemplation stage periods. In 
this study, a health education seminar, group discussion, and feedback com-
ments were included in the intervention to provide support for female workers  

 

 
Figure 1. Research framework for evaluating preconception care health education programs for female workers of reproductive age. 
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of reproductive age to take PCC action. More specifically, the intervention in-
cluded the following: i) a PCC seminar; ii) a group discussion after the seminar; 
iii) after one week, feedback comments on the action items on the PCC checklist 
using the results of a pre-seminar food frequency questionnaire; and iv) after 3 
months, the halfway point, feedback comments on the action items on the PCC 
checklist using the results of a 3-month post-seminar food frequency question-
naire. For subjects who were in the pre contemplation stage, the effects of PCC 
health education were explained, and encouragement was provided. For subjects 
who were in the contemplation stage, awareness was encouraged by providing 
seminar information, and time was set aside for the emotional experience of 
watching a video about congenital rubella syndrome. Furthermore, an opportu-
nity for self-reevaluation was provided by the group discussion and by providing 
the results of food frequency questionnaires as feedback. 

2) Survey procedures 
Before health education 
a) The subjects were asked to meet at a designated location outside of working 

hours and to complete a self-administered questionnaire survey (with reference 
number) and food frequency questionnaire (with reference number; Food Fre-
quency Questionnaire Based on Food Groups, FFQg) [15]. 

PCC health education seminar (hereinafter referred to as the “seminar”) 
b) A seminar of about 90 minutes was held for a small group of 3 to 6 subjects 

using PCC leaflets created based on a literature survey. The contents of the leaf-
lets used were created based on the results of the literature survey [16] and com-
prised mainly the PCC content that is lacking in Japan (Table 1). The opinions 
of a doctor who promotes PCC were obtained with respect to the contents of the 
seminar leaflets to ensure their validity. 

Immediately after the seminar 
c) Immediately after the seminar, a group discussion about the self-administered 

questionnaire survey (with reference number), leaflets, and lecture on PCC 
knowledge was held, and the questionnaire survey was carried out. The contents 
of the group discussion included the following: i) What impressed you at this  

 
Table 1. PCC seminar content. 

Item Time allocation 

What is preconception care? 5 minutes 

Oocyte aging and infertility 5 minutes 

Life planning 5 minutes 

Underweight 10 minutes 

Folic acid 10 minutes 

Rubella vaccination (video viewing) 10 minutes 

Sexually transmitted diseases, cervical cancer screening,  
breast cancer self-examination 

15 minutes 

Total 60 minutes 
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seminar and why; ii) what did you want to do right away with the contents of the 
seminar and why; and iii) which contents of the seminar did you feel were ne-
cessary and why? 

d) A questionnaire survey on the ease of understanding the seminar and leaf-
lets was carried out. 

One week later 
e) Short comments (100 - 200 characters) regarding PCC (energy, nutrient in-

take, amount of exercise, folic acid intake, vaccination against rubella, cervical 
cancer screening status, and criteria were evaluated) based on the individual’s 
questionnaire survey, food frequency questionnaire results, and physical activity 
results were mailed as feedback within one week. 

Three months later 
f) At 3 months after the seminar, the self-administered questionnaire survey 

(with reference number) and food frequency questionnaire (with reference num-
ber) were mailed to the subjects, and the subjects were asked to return the ques-
tionnaire after completing it. 

g) Short comments (100 - 200 characters) regarding PCC (energy, nutrient 
intake, amount of activity, folic acid intake, vaccination against rubella, cervical 
cancer screening status, and other criteria were evaluated) based on the individ-
ual’s questionnaire survey, food frequency questionnaire results, and physical 
activity results were mailed as feedback within one week after return. 

Six months later 
h) At 6 months after the seminar, the self-administered questionnaire survey 

(with reference number) and food frequency questionnaire (with reference num-
ber) were mailed to the subjects, and the subjects were asked to return the ques-
tionnaire after completing it. 

i) Short comments (100 - 200 characters) regarding PCC (energy, nutrient in-
take, amount of activity, folic acid intake, vaccination against rubella, cervical 
cancer screening status, and other criteria were evaluated) based on the individ-
ual’s questionnaire survey, food frequency questionnaire results, and physical 
activity results were mailed as feedback within a week after return. 

j) As the final evaluation of the program, a questionnaire survey including space 
for free descriptions of opinions and impressions of the entire program was mailed 
to the subjects, and the subjects were asked to return the questionnaire after com-
pleting it. 

2.6. Data Collected (Table 2) 

1) Background of subjects 
Before the health education, the subjects were asked to provide basic informa-

tion (age, height, weight, educational background), information related to PCC 
(marital status, desire to bear children in the future, presence or absence of in-
terest in PCC), information related to working environment (type of occupation, 
employment status, working hours, place of work), and information related to  
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Table 2. Survey content. 

 Item Outcome type 

1. Background of subjects Age, height, weight, marital status, family structure, desire to bear children 
in the future 
Educational background, type of occupation, occupation, employment 
status, working hours, menstruation status, sleeping hours, breakfast 
consumption, excretion status 

Characteristics of 
subjects 

2. PCC knowledge and PCC awareness  
and behaviors 

PCC knowledge: 9 items, presence or absence of knowledge 
PCC behaviors (created with reference to the PCC checklist): 14 items, 
presence or absence of awareness and behaviors 
Food Frequency Questionnaire (FFQg): 7 items for daily physical activity 
survey, 4 items for exercise time per week by entering numbers, 29 items 
for food intake amount/food intake frequency by indicating answers with 
numbers or a Likert scale 

Primary outcome 

3. Self-efficacy Self-efficacy scale: 23 items, 5-point Likert scale Secondary outcome 

4. Health-Promotion Lifestyle Profile Health-Promotion Lifestyle Profile scale: 18 items, 4-point Likert scale Secondary outcome 

5. Ease of understanding the seminar  
and leaflets 

4 items, 4-point Likert scale 
Free descriptions of opinions and impressions 

Program evaluation 

6. Final evaluation of the program 1 item, 3-point Likert scale; 3 items, 4-point Likert scale 
Free descriptions of opinions and impressions of the entire program 

Program evaluation 

 
physical conditions (breakfast consumption, excretion status, menstrual status, 
sleep time). 

2) PCC knowledge and PCC awareness and behaviors 
Before the health education and at 3 and 6 months after it, the subjects were 

asked to provide answers for 9 items regarding the presence or absence of PCC 
knowledge. They were also asked to provide answers for 14 items regarding the 
presence or absence of PCC awareness and behaviors. 

3) Food frequency questionnaire 
Before the health education and at 3 and 6 months after it, the subjects were 

asked to provide answers for 7 items of a daily physical activity survey, 4 items 
about exercise time per week by indicating answers numerically, and 29 items 
about food intake amount and frequency by indicating answers numerically or 
using a Likert scale. The food frequency questionnaire was a survey created with 
the aim of knowing the intake of specific foods and nutrients. The FFQg Excel 
Eiyo-kun—Food frequency questionnaire [15] used in this study is a method of 
estimating food intake, nutrient intake, and physical activity level based on food 
intake, intake frequency, and physical activity time in one-week units in the last 
1 to 2 months. This survey method is able to evaluate the contents of daily meals 
with simple questions organized according to 29 food groups divided by food 
group and 10 cooking methods, and its reliability and validity have been verified. 

4) Self-efficacy scale 
Before the health education and at 3 and 6 months after it, the subjects were 

asked to complete a self-efficacy scale (23 items, 5-point Likert scale). A self-efficacy 
scale was used because self-efficacy reflects confidence in the ability to achieve a 
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goal and is a mediator that changes behaviors. The scale used in this study was a 
translated version of the Self-Efficacy Scale [17], created by Sherer, and it is a 
scale with reliability and validity [18]. 

5) Health-Promotion Lifestyle Profile scale 
Before the health education and at 3 and 6 months after it, the subjects were 

asked to complete a Health-Promotion Lifestyle Profile scale (18 items, 4-point 
Likert scale). The Health-Promotion Lifestyle Profile scale (Japanese version) was a 
translated version of the Health-Promotion Lifestyle Profile II created by Walker 
[19], and it is a scale with reliability and validity. Because lifestyle represents all the 
behaviors of individuals and includes behaviors that affect human health risks, the 
health awareness and stress management subscales were investigated [20]. 

2.7. Seminar Content 

The PCC health education content included underweight and folic acid, which 
were found to be not well recognized in a literature review [16], and stress man-
agement, sexually transmitted diseases, cervical cancer screening, breast cancer 
self-examination, life planning, and vaccination against rubella were also added. 

The following items were explained using leaflets: i) the definition of PCC, the 
necessity of conducting this seminar at this time [21], and about diet, exercise, 
state of mind, and lifestyle; ii) about the current state of oocyte aging and infer-
tility and about considering life planning [22]; iii) about the fact that excessive 
underweight increases the probability of giving birth to a low-birth-weight in-
fant and about impacts of excessive underweight on child health [21]; iv) about 
the fact that folic acid deficiency during pregnancy leads to fetal neural tube 
closure disorders and causes very serious disorders such as anencephaly and 
spina bifida [23] and about the introduction of foods rich in folic acid; v) about 
the fact that sexually transmitted diseases cause infertility, about the fact that 
rubella infection in early pregnancy causes fetal rubella syndrome, about how to 
prevent rubella [24], and a video that was viewed (Stop rubella!—Do you know 
about congenital rubella syndrome?) [25]; and vi) a presentation about cervical 
cancer, which is increasing rapidly among women in their 20 s, and an explana-
tion about screening for prevention [21]. The explanation about this screening 
was given while demonstrating self-examination for breast cancer. 

2.8. Research Question 

When we carry out a health education program for preconception care (PCC) 
awareness for female workers of reproductive age, we have knowledge about 
PCC three months and six months later than before the seminar. More people 
act with awareness. 

2.9. Study Hypotheses 

1) The percentages of PCC knowledge and PCC awareness and behaviors and 
values for nutrient intake are significantly higher at 3 and 6 months after the 
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health education seminar than before the seminar. 
2) The scores for self-efficacy and the health awareness and stress management 

subscales of the Health-Promotion Lifestyle Profile scale are significantly higher at 
3 and 6 months after the health education seminar than before the seminar. 

2.10. Analysis Methods 

1) The survey items were analyzed by descriptive statistics. Cochran’s Q test 
and Bonferroni’s multiple comparison test were used to compare PCC know-
ledge and to compare PCC awareness and behaviors between before the PCC 
health education seminar and at 3 and 6 months after the seminar. Furthermore, 
for comparison of nutrient intake according to the food frequency question-
naire, self-efficacy, and the health awareness and stress management subscales of 
the Health-Promotion Lifestyle Profile scale before the PCC health education 
seminar and at 3 months after the seminar, the Friedman test and Bonferroni’s 
multiple comparison test were used. The significance level was less than 5%. SPSS 
Statistics Ver. 25 was used as the statistical software. 

2) The contents of the group discussion were coded. For opinions and im-
pressions about the seminar and leaflets and free descriptions of opinions and 
impressions about the entire program, common codes were categorized. Data 
were examined for validity of naming and analyzed a by both researchers. 

2.11. Ethical Considerations 

This study was performed after obtaining approval from the Research Ethics 
Committee of Osaka Medical College (Approval number: KAN-95 [2465]) as 
well as the Research Ethics Review Committee for Humans of Setsunan Univer-
sity, the university to which M.N. belongs (Approval number: 2018-032). Re-
garding participation in the survey, explanatory materials and an explanation of 
the study were provided to the subjects. These explained that research coopera-
tion was based on the subject’s free will, that doubts and objections could be 
raised with researchers as appropriate; that subjects could freely withdraw in the 
middle of the study without any disadvantages; that the results obtained from 
the survey would be used only for presentations at academic conferences and 
publication in academic papers and that when results were published, care 
would be taken to ensure that subjects could not be identified; and that when 
investigating changes in the current situation and in the future, this research da-
ta might be used secondarily for comparison. Consent to participate in the re-
search was obtained from the subjects in the form of a signed consent form. 

3. Results 
3.1. Recovery of Questionnaire Forms (Figure 2) 

The surveys were conducted with 84 female workers of reproductive age as par-
ticipants. The recovery rate of the questionnaire forms in the surveys before and 
immediately after the seminar was 100%. The survey at 3 months after the se-
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minar was conducted with 75 participants, and the recovery rate was 89.3%. The 
survey at 6 months was conducted with 60 participants, and the recovery rate 
was 71.4%. Analyses were performed for the 60 participants for which data were 
available up to the survey at 6 months. 

3.2. Subject Attributes (Table 3) 

Mean age, height, weight, and BMI of the 60 subjects were 28.0 ± 4.0 years old, 
159.9 ± 5.5 cm, 51.1 ± 5.2 kg, and BMI 20.0 ± 2.1, respectively. Marital status was 
showed in Figure 2. Survey flow chart married for 10 subjects (16.7%) and un-
married for 50 subjects (83.3%), and for desire to bear children, 51 subjects 
(85.0%) desired to bear children, 8 subjects (13.3%) did not desire to bear child-
ren, and 1 subject left the item unanswered (1.7%). For interest in PCC, 50 sub-
jects (83.3%) had interest, and 10 subjects (16.7%) had no interest. For educa-
tional background, 45 subjects (75.0%) graduated from university or graduate 
school, and for employment status, 52 subjects (86.7%) were full-time employees. 

3.3. Comparison of the Percentages of Individuals with PCC 
Knowledge before the Seminar and at 3 and 6 Months after 
the Seminar (Table 4) 

Among the 9 items related to PCC knowledge before the seminar, the items that  
 

Table 3. Subject attributes (n = 60). 

Item Response Number % 

Marriage status 
Married 10 16.7 

Unmarried 50 83.3 

Delivery history 
Yes 1 1.7 

No 59 98.3 

Desire to bear children 

Yes 51 85.0 

No 8 13.3 

Blank 1 1.7 

Interest in PCC 
Yes 50 83.3 

No 10 16.7 

Educational Junior high/high school 6 10.0 

Background 
Technical school, junior college, technical college 9 15.0 

University/graduate school 45 75.0 

Employment status 
Full-time employee 52 86.7 

Non-full-time employee 8 13.3 

Job content 

Clerical position 31 51.7 

Sales 5 8.3 

Others 
Elementary school teacher, junior high school 

teacher, piano instructor, hairdresser, etc. 
23 38.3 
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Figure 2. Survey flow chart. 

 
Table 4. Comparison of the percentages of subjects with PCC knowledge before the seminar and at 3 and 6 months after the se-
minar (n = 60). 

Question content 
Before seminar 

Number (%) 
After 3 months 

Number (%) 
After 6 months 

Number (%) 
Significance  

p value 

Oocyte aging 57 (95.0) 59 (98.3) 60 (100) NS 

Decrease of fertility 52 (86.7) 59 (98.3)* 60 (100)* p < 0.01 

Underweight and low-birth-weight infants 20 (33.3) 56 (93.3)* 59 (98.3)* p < 0.01 

Low-birth-weight infants and lifestyle-related diseases 8 (13.3) 44 (73.3)* 55 (91.7)* p < 0.01 

Folic acid and neural tube closure disorder 11 (18.3) 57 (95.0)* 60 (100)* p < 0.01 

Effects of rubella on the fetus 42 (70.0) 60 (100)* 60 (100)* p < 0.01 

Sexually transmitted diseases and infertility 25 (41.7) 57 (95.0)* 59 (98.3)* p < 0.01 

Cervical cancer screening from age 20 47 (78.3) 59 (98.3)* 58 (96.7)* p < 0.01 

Pregnancy/childbirth and life planning 48 (80.0) 48 (80.0) 48 (80.0) NS 

Values represent the number (%) of participants who answered “I know about it”. Multiple comparison was performed between before the seminar and 3 
and 6 months after the seminar with Cochran’s Q test and the Bonferroni method. *p < 0.01. NS: not significant. 
 

had more respondents who answered “I know about it” than respondents who 
answered “I don’t know about it” were oocyte aging (57 subjects, 95.0%), de-
crease of fertility with aging (52 subjects, 86.7%), pregnancy/childbirth and life 
planning (48 subjects, 80.0%), cervical cancer screening from age 20 (47 subjects, 
78.3%), and rubella prevalence in pregnant women and the effects on the fetus 
(42 subjects, 70.0%). On the other hand, items that had fewer respondents who 
answered “I know about it” than respondents who answered “I don’t know 
about it” were low-birth-weight infants and lifestyle-related diseases (8 subjects, 
13.3%), folic acid and neural tube closure disorder (11 subjects, 18.3%), under-
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weight in pregnant women and low-birth-weight infants (20 subjects, 33.3%), 
and sexually transmitted diseases and infertility (25 subjects, 41.7%). 

When comparing the percentages of subjects who answered “I know about it” 
using Cochran’s Q test between before and 3 and 6 months after the seminar in 
the 9 items related to PCC knowledge, significant differences were observed in 7 
out of 9 items. Multiple comparison using the Bonferroni method revealed that 
awareness concerning the decrease of fertility with aging, underweight in preg-
nant women and low-birth-weight infants, low-birth-weight infants and life-
style-related diseases, folic acid and neural tube closure disorder, rubella preva-
lence in pregnant women and the effects on the fetus, sexually transmitted dis-
eases and infertility, and cervical cancer screening from age 20 was significantly 
higher at 3 and 6 months after the seminar as compared with before the seminar. 

3.4. Comparison of PCC Awareness and Behaviors before the  
Seminar and at 3 and 6 Months after the Seminar (Table 5) 

Among the 14 items related to PCC awareness and behaviors, the items that had 
more respondents who answered “I do it” than respondents who answered “I 
don’t do it” were prevent sexually transmitted diseases (56 subjects, 93.3%), quit 
smoking (56 subjects, 93.3%), undergo medical examinations (51 subjects, 85.0%), 
vaccinated against rubella (44 subjects, 73.3%), avoid stress (39 subjects, 65.0%),  

 
Table 5. Comparison of the percentages of subjects with PCC awareness and behaviors 
before the seminar and 3 and 6 months after the seminar (n = 60). 

Question content 
Before seminar 

Number (%) 
After 3 months 

Number (%) 
After 6 months 

Number (%) 
Significance 

p value 

Refrain from alcohol 41 (68.3) 46 (76.7) 45 (75.0) NS 

Eat well-balanced meals 33 (55.0) 34 (56.7) 43 (71.7)* p < 0.05 

Maintain a proper weight 35 (58.3) 41 (68.3) 39 (65.0) NS 

Active intake of folic acid 29 (48.3) 40 (66.7)* 39 (65.0) p < 0.05 

Exercise actively 29 (48.3) 28 (46.7) 31 (51.7) NS 

Make the mind active 32 (53.3) 38 (63.3) 41 (68.3)* p < 0.05 

Avoid stress 39 (65.0) 38 (63.3) 44 (73.3) NS 

Prevent sexually transmitted diseases 56 (93.3) 59 (98.3)* 59 (98.3)* p < 0.05 

Vaccinated against rubella 44 (73.3) 36 (60.0) 39 (65.0) NS 

Quit smoking 56 (93.3) 56 (93.3) 57 (95.0) NS 

Undergo medical examinations 51 (85.0) 49 (81.7) 51 (85.0) NS 

Undergo cervical cancer screening 31 (51.7) 32 (53.3) 33 (55.0) NS 

Undergo breast cancer screening 17 (28.3) 15 (25.0) 14 (23.3) NS 

Conduct self-examinations for 
breast cancer 

3 ( 5.0) 16 (26.7)** 21 (35.0)** p < 0.01 

Values represent the number (%) of participants who answered “I do it”. Multiple comparison was per-
formed between before the seminar and 3 and 6 months after the seminar with Cochran’s Q test and the 
Bonferroni method. *p < 0.05; **p < 0.01. NS: not significant. 
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maintain a proper weight (35 subjects, 58.3%), and eat well-balanced meals (33 
subjects, 55.0%). On the other hand, the items that had fewer respondents who 
answered “I do it” than respondents who answered “I don’t do it” were conduct 
self-examinations for breast cancer (3 subjects, 5.0%), undergo breast cancer 
screening (17 subjects, 28.3%), undergo cervical cancer screening (31 subjects, 
51.7%), exercise actively (29 subjects, 48.3%), and actively eat foods containing 
folic acid (29 subjects, 48.3%). 

When comparing the percentages of respondents who answered “I do it” be-
tween before and 3 months after the seminar, the percentages were significantly 
higher for actively eat foods containing folic acid, prevent sexually transmitted 
diseases, and conduct self-examinations for breast cancer. Furthermore, when 
comparing between before and 6 months after the seminar, the percentages were 
significantly higher for eat well-balanced meals, make the mind active, prevent 
sexually transmitted diseases, and conduct self-examinations for breast cancer. 

3.5. Comparison of Nutrient Intake between before the Seminar 
and at 3 and 6 Months after the Seminar 

Regarding the nutrient intake status before the seminar and at 3 and 6 months 
after the seminar, there were no significant differences in intake status for ener-
gy; protein; lipids; potassium; calcium; magnesium; phosphorus; iron; vitamins 
D, K, and C; folic acid; and amount of alcohol (Table 6). There were significant  

 
Table 6. Comparison of nutrient intake of subjects before the seminar and 3 and 6 months 
after the seminar (n = 60). 

Item (unit) Before (mean ± SD) 3 months (mean ± SD) 6 months (mean ± SD) 

Energy (kcal) 1633.1 ± 457.7 1609.6 ± 445.6 1560.9 ± 391.8 

Protein (g) 54.8 ± 14.9 56.2 ± 17.4 55.7 ± 15.5 

Lipids (g) 61.4 ± 22.2 59.9 ± 19.4 59.6 ± 17.8 

Carbohydrates (g) 202.7 ± 60.1 199.3 ± 59.6 188.8 ± 51.1** 

Potassium (mg) 1683.6 ± 556.5 1723.6 ± 561.8 1688.3 ± 571.4 

Calcium (mg) 435.9 ± 182.9 429.1 ± 184.9 435.9 ± 159.6 

Magnesium (mg) 178.5 ± 57.2 181.4 ± 55.3 181.1 ± 59.7 

Phosphorus (mg) 789.8 ± 229.2 794.9 ± 233.8 795.5 ± 224.5 

Iron (mg) 6.2 ± 2.5 6.5 ± 3.1 6.4 ± 2.2 

Vitamin D (µg) 3.9 ± 2.2 4.7 ± 3.2 4.6 ± 2.5 

Vitamin K (µg) 147.6 ± 65.0 155.2 ± 70.5 158.7 ± 80.5 

Vitamin C (µg) 57.8 ± 29.1 62.0 ± 34.0 59.7 ± 34.3 

Folic acid (µg) 192.9 ± 71.7 203.2 ± 79.5 200.3 ± 88.1 

Salt equivalent (g) 6.2 ± 2.0 6.9 ± 2.4 7.3 ± 3.0* 

Amount of alcohol (g) 3.9 ± 6.1 3.7 ± 5.1 3.6 ± 4.7 

Multiple comparison was performed between before the seminar and 3 and 6 months after the seminar with 
the Friedman test and Bonferroni method. *p < 0.05; **p < 0.01. 
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differences in the intake of carbohydrates and salt equivalent. 

3.6. Comparison of the Health Awareness and Stress Management 
Subscales of the Health Promotion Lifestyle Profile Scale and 
Self-Efficacy before the Seminar and at 3 and 6 Months after 
the Seminar (Table 7) 

Regarding the health awareness and stress management subscales of the Health 
Promotion Lifestyle Profile scale and self-efficacy before the seminar and at 3 
and 6 months after the seminar, the score for health awareness was significantly 
higher at 6 months after the seminar. 

3.7. Group Discussion 

In the group discussion, the subjects were asked for opinions about: 1) what im-
pressed them at the seminar; 2) what they wanted to do right away with the con-
tents of the seminar; and 3) which contents of the seminar they felt were neces-
sary. The following is the content of the group discussion. Subject narratives are 
indicated with quotation marks. 

1) What impressed the subjects at the seminar 
a) Opinions about rubella 
Two subjects said, “I was impressed by the topic of rubella,” and 1 subject 

each said, “Is it possible to undergo a rubella antibody titer test for rubella?” “If I 
have rubella antibodies, do I have to take the test again?” “If I have been vacci-
nated against rubella, would I be okay even if my husband got rubella?” “How 
long do the antibodies last after vaccination against rubella?” “Where should I 
get an antibody titer test?” “Should my husband be vaccinated against rubella?” 
and “How long will the antibody titer last?” 

b) Opinions about oocyte aging 
One subject each said, “Is it not a problem if eggs are collected and preserved 

while I am young?” “Isn’t it better to freeze eggs?” “Is irregular menstruation 
caused by aging of the ovaries?” “Shouldn’t my husband lose or gain weight? Is 
there an effect on sperm?” “How old is the donor of the egg in the photo shown 
in the seminar?” and “How many people are infertile?” 

c) Opinions about nutrition intake 
One subject each said, “After answering the questionnaire, I realized that I  

 
Table 7. Comparison of health awareness and stress management of the Health Promo-
tion Lifestyle Profile scale and self-efficacy of subjects before the seminar and 3 and 6 
months after the seminar (n = 60). 

Item Before 3 months 6 months Significance p value 

Health awareness 20.15 21.22 21.57** p < 0.01 

Stress management 23.27 23.53 23.85 NS 

Self-efficacy 73.0 73.53 72.65 NS 

Multiple comparison was performed between before the seminar and 3 and 6 months after the seminar with 
the Friedman test and Bonferroni method. **p < 0.01. NS: not significant 
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was not eating enough,” “Looking back at my meals, I noticed that I was not 
eating enough,” “What foods contain vitamin B, and what is it good for?” “Is the 
content of folic acid after cooking?” and “I didn’t know what was wrong with 
not taking folic acid”. 

2) What the subjects wanted to do right away with the contents of the seminar 
One subject each said, “I thought I would undergo cervical cancer screening,” 

“I want to have children, so I have to think about it,” and “I thought that I 
should take care of my life”. 

3) Which contents of the seminar the subjects felt were necessary 
No opinions were expressed regarding any contents of the seminar that sub-

jects felt were necessary. 
The above contents were shared among the participants during group discus-

sions, and the researchers answered the questions. 

3.8. Evaluation of the PCC Health Education Seminar and Leaflets 

1) Evaluation of the PCC health education seminar 
The subjects were asked to answer questions regarding the clarity of the se-

minar at the end of the seminar; all 84 subjects (100%) answered that it was 
“very easy to understand” or “easy to understand,” and all 84 subjects (100%) 
answered that it was “very useful” or “useful”. 

2) Evaluation of leaflets 
The subjects were asked to answer questions regarding the clarity of the con-

tents of the leaflets at the end of the seminar; all 84 subjects (100%) answered 
that they were “very easy to understand” or “easy to understand”, and all 84 
subjects (100%) answered that they were “very useful” or “useful”. 

3) Opinions and impressions about the seminar and leaflets 
Opinions and impressions about the seminar and leaflets were requested in the 

form of free descriptions. The responses were then coded, and common codes 
were categorized. As a result, 12 subcategories and 69 codes were obtained. 

The subcategories and numbers of codes for each were as follows: realized the 
fear of rubella affecting pregnancy, 12 codes; I will get vaccinated against rubella, 
3 codes; rubella antibody titer affecting babies, 1 code; I will undergo an antibo-
dy titer test for rubella, 4 codes; I want to have a checkup for cervical and breast 
cancer, 2 codes; I am thinking to incorporate foods containing folic acid into my 
diet, 4 codes; I want to keep thinking about the future, 8 codes; I was able to be 
aware of knowledge before becoming pregnant, 10 codes; opportunity to review 
my eating habits, 7 codes; easy-to-understand seminar, 14 codes; impressive video, 
2 codes; and leaflets are summarized well and easy to understand, 2 codes. 

3.9. Results of the Food Frequency Questionnaire  
and Feedback Comments 

Based on the results for energy intake and activity in the food frequency ques-
tionnaire, subjects with insufficient energy intake were encouraged to increase 
their overall food intake, snacking, and energy intake. In addition, comments 
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were provided to inform subjects about the sufficiency and insufficiency of each 
nutrient and to promote continuous intake of foods high in iron and calcium 
(eggs, meat, seafood, soybeans, green and yellow vegetables, fruits, seaweed) and 
dairy products, the intake of which tended to be insufficient. Regarding folic ac-
id, in the case of insufficiency, the subjects were informed of the amount of in-
sufficiency individually and encouraged to continue to eat foods high in folic 
acid as conveyed in the seminar. When subjects indicated that they had not been 
screened for cervical or breast cancer or vaccinated against rubella in the ques-
tionnaire, they were recommended to schedule it in the future, and for breast 
cancer self-examinations, it was commented that the subjects should develop the 
habit of performing a self-examination in the first week after menstruation. 

3.10. Evaluation of the PCC Health Education Program 

1) Necessity of PCC health education 
At the end of the program, the subjects were asked to answer a question re-

garding the necessity of PCC health education, and 49 subjects (81.7%) answered 
that “it is necessary”. 

2) Desired age and place for PCC health education 
The subjects were asked to answer questions regarding the age and place at 

which they would like to attend PCC health education, and the most desired ages 
for providing the PCC health education were the early twenties (39.6%), fol-
lowed by the late teens (10.4%), the late twenties (10.4%), and then the early 
thirties (8.3%). The most desired places for the PCC health education were uni-
versity (15 subjects), followed by high school (6 subjects), workplace medical 
examinations (5 subjects), and workplace classes (5 subjects). 

3) Evaluation of the nutrient intake status results 
Regarding the nutrient intake status results, 55 subjects (91.6%) answered that 

they were “very useful” or “useful”. 
4) Evaluation of physical activity results 
Regarding the physical activity results, 55 subjects (91.6%) answered that they 

were “very useful” or “useful”. 
5) Evaluation of short comments 
Regarding the short comments, 59 subjects (98.3%) answered that they were 

“very useful” or “useful”. 
6) Opinions and impressions about the entire PCC health education program 
Opinions and impressions about the entire PCC health education program 

were requested in the form of free descriptions. The responses were then coded, 
and common codes were categorized. As a result, 10 subcategories and 36 codes 
were obtained for positive opinions, and 5 subcategories and 5 codes were ob-
tained for problems. 

The subcategories and numbers of codes for each were as follows: 
a) Positive opinions 
For positive opinions, the subcategories were as follows: it was an opportunity 
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to review my eating habits, 16 codes; I will undergo cervical cancer screening 
and vaccination, 1 code; I had a rubella antibody titer test, 1 code; it is not easy 
to reflect in real life, 2 codes; it was an opportunity to think about lifestyle habits, 
6 codes; short pieces of advice were helpful, 1 code; I was able to review informa-
tion later using the leaflets, 1 code; I am glad to know about PCC, 4 codes; I wish 
I could have attended the program when I was a student,, 1 code; and I hope this 
program is spread to many people, 3 codes. 

b) Problems 
For problems, the subcategories were as follows: the nutrition results table was 

difficult to understand, 1 code; the food frequency questionnaire was difficult to 
complete, 1 code; I wanted specific information on where I could be vaccinated, 
1 code; the questionnaire takes time to complete, 1 code; and it should only be 
targeted at people who are interested, 1 code. 

4. Discussion 
4.1. Actual Conditions of PCC Knowledge and PCC Awareness  

and Behaviors 

When compared with the correct answer rate of 30.0% for knowledge about fer-
tility and age in a previous study [15], 95.0% and 86.7% of the subjects in this 
study had knowledge about oocyte aging and decrease of fertility with aging, re-
spectively. In other words, the subjects in this study comprised a group with many 
people who were aware of these issues. In another previous study [26], 67.0% 
and 86.6% of the subjects had no knowledge about underweight in pregnant 
women and low-birth-weight infants and no knowledge about low-birth-weight 
infants and lifestyle-related diseases, respectively. In this study, 66.7% and 
86.7% of the subjects had no knowledge about underweight in pregnant women 
and low-birth-weight infants and no knowledge about low-birth-weight infants 
and lifestyle-related diseases, respectively, which were the same results as in the 
previous study. It was considered that communicating the effects of underweight 
on the fetus to unmarried women and women before pregnancy leads to the 
prevention of low-birth-weight infants. In a previous study [27], 87.5% of sub-
jects had no knowledge about folic acid and neural tube closure disorder in the 
fetus. In this study, 81.7% of the subjects had no knowledge about it. The Minis-
try of Health, Labour and Welfare of Japan has recommended folic acid intake 
for prevention of neural tube closure disorder in the fetus since 2000, but even 
after 18 years, around 80% of women of reproductive age answered “I don’t 
know about it” when asked about it. For prevention of neural tube closure dis-
order in the fetus, intake of folic acid is necessary from 1 month before preg-
nancy to 3 months of pregnancy [23]. Therefore, it was considered important to 
educate women before pregnancy through PCC seminars and leaflets about the 
fact that folic acid is needed for prevention of neural tube closure disorder in the 
fetus. Regarding cervical cancer screening from age 20, 78.3% of the subjects 
answered “I know about it,” and it is considered that awareness has increased 
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due to educational activities such as the distribution of free vouchers for cervical 
cancer screening at 20 years of age. 

As shown in Table 5, 93.3% of the subjects answered that they prevent sex-
ually transmitted diseases in the survey on PCC awareness and behaviors. How-
ever, as shown in Table 4, only 41.7% of the subjects knew about sexually trans-
mitted diseases and infertility. Hence, it was considered that it was necessary to 
provide further education about the adverse effects caused by sexually transmit-
ted diseases on infertility. As shown in Table 4, 78.3% of the subjects knew about 
cervical cancer screening, but only 28.3% of the subjects actually undergo cervic-
al cancer screening; therefore, it was thought that more support is needed for 
recommending consultations and examinations. 

4.2. Evaluation of PCC Health Education Program up to 6 Months 
after the Seminar 

1) PCC knowledge 
As shown in Table 4, regarding the items of PCC knowledge other than oo-

cyte aging and pregnancy/childbirth and life planning, the subjects acquired 
knowledge through this seminar, and the knowledge was maintained until 6 
months after the seminar. Among these items, 100% of the subjects answered “I 
know about it” for rubella prevalence in pregnant women and the effects on the 
fetus at both 3 and 6 months after the seminar. For this item, a video showing a 
mother who suffered from rubella during pregnancy and lost her child was used 
in the seminar [25]. It was considered that use of the video succeeded in making 
an impression as an emotional experience in the Trans-theoretical Model [12], 
[13]. Regarding viewing of the video, “the video was impressive” was provided as 
a description in the impressions and free descriptions for the seminar and leaf-
lets. Thus, it seems that viewing the video had an impact on maintaining know-
ledge. 

2) PCC awareness and behaviors 
As shown in Table 5, among the items of PCC awareness and behaviors, the 

values for actively eat foods containing folic acid, prevent sexually transmitted 
diseases, and conduct self-examinations for breast cancer were significantly in-
creased at 3 months after the seminar. For actively eat foods containing folic ac-
id, a change in awareness was seen along with that in knowledge. Breast cancer 
screening is not included in workplace health checkups for women in their 
twenties and thirties. To induce behavior change with respect to undergo breast 
cancer screening, behavior change was promoted through the seminar and 
feedback comments as helping relationships in the Trans-theoretical Model [12], 
[13]; however, it did not lead to the action of having the screening. On the other 
hand, for conduct self-examinations for breast cancer, it was considered that the 
explanation at the seminar with the demonstration led subjects to introduce the 
behavior into their daily lives and resulted in behavior change. Furthermore, the 
numbers of subjects who have been vaccinated against rubella, undergo medical 
examinations, and undergo breast cancer screening were decreased at 3 months 

https://doi.org/10.4236/health.2019.1110106


M. Nagusa, A. Sasaki 
 

 

DOI: 10.4236/health.2019.1110106 1391 Health 
 

after the seminar. This might have been due to it being unclear if the questions 
meant from the seminar until 3 months later or from before the seminar until 3 
months later; therefore, it is necessary to revise the contents of the questionnaire. 

3) Nutrient intake 
As shown in Table 6, in the pre-seminar survey, the nutrients that were taken 

in proper amounts were energy, phosphorus, vitamin K, and salt equivalent; the 
nutrients that were consumed a lot were protein, lipid, and carbohydrates; and 
the nutrients that were taken in insufficient amounts were calcium, magnesium, 
iron, vitamin D, vitamin C, and folic acid [28]. Regarding folic acid in particular, 
half of the subjects answered that they actively eat foods containing folic acid in 
the survey of PCC awareness and behaviors at 3 months after the seminar, but 
there was no increase in intake. Consumption of foods containing folic acid was 
encouraged through provision of the results for folic acid intake in the food fre-
quency questionnaire as well as feedback comments as self-reevaluation in the 
Trans-theoretical Model [12] [13]; however, there was no change. Thus, it was 
considered that this was difficult to improve by only promoting food intake. The 
need for more proactive measures such as recommendation of use of supple-
ments and processed foods with added folic acid (folic acid-enriched rice, folic 
acid-enriched eggs, folic acid-containing bread, folic acid-containing milk) and 
promotion of the addition of folic acid to cooking ingredients, which were de-
scribed in a previous study [29], was suggested. 

4) Health awareness and stress management of the Health-Promotion 
Lifestyle Profile scale and self-efficacy 

As shown in Table 7, regarding health awareness and stress management, which 
are subscales of the Health-Promotion Lifestyle Profile scale, and self-efficacy, the 
value for health awareness was significantly increased at 6 months after the se-
minar. In a previous study [30], internal health locus of control was significantly 
increased at 2 weeks after a PCC intervention, and although the evaluation pe-
riods were different, 2 weeks and 6 months, similar results were obtained in this 
study. Another previous study [31] reported that there were no effective effects 
on self-efficacy, behavioral intent, and stress management in a survey 14 weeks 
after a PCC intervention. Similarly, there were no effective effects on self-efficacy 
and stress management in this study even at 6 months after the intervention. 

5) Group discussion 
A group discussion is an opportunity to promote behavior change by discuss-

ing obstacles to taking action based on empathy for how to perceive problems, 
and its effectiveness has been recognized in a previous study [31]. In this study, 
the group discussion was an opportunity to share correct knowledge within the 
group by asking questions raised during the seminar. In addition, listening to the 
opinions of the subjects was an opportunity to hear their questions specifically, 
such as “I didn’t know what was wrong with not taking folic acid,” which did not 
appear in the free descriptions after the seminar. These contents of the group 
discussion will be used when revising the leaflets or seminar. 
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6) Feedback comments 
Feedback comments were mailed within one week after the seminar as a re-

ward, self-reevaluation in the Trans-theoretical Model [12] [13]. At 3 months 
after the seminar, awareness regarding actively eat foods containing folic acid was 
significantly increased. It was considered that awareness regarding actively eat-
ing foods containing folic acid could be enhanced not only the seminar but also by 
showing in feedback comments the amount of folic acid actually ingested. Howev-
er, there was no change in the intake of folic acid, and there were also no signifi-
cant changes in breast cancer screening, cervical cancer screening, and vaccination 
against rubella. Behavior change was only seen for self-examination for breast 
cancer. We believe that this was caused not only by the effects of the demonstra-
tion at the seminar but also by promotion through the feedback comments. 

4.3. Evaluation of the PCC Health Education Program  
by Participants 

In this evaluation, 81.7% of the participants in the PCC health education pro-
gram indicated that the program is necessary, and the desired age at which they 
wanted to attend was in their early 20 s. Because the subjects of this study were 
20- to 35-year-old workers, it was difficult to secure the time for them to attend, 
and it seems that they wanted to be able to attend such a program in university, 
when they had enough time. Regarding the nutrient intake status report and 
physical activity results, 91.6% of the subjects indicated that they were useful. 
For short comments, 98.3% of the subjects indicated that they were useful. Many 
of the subjects said that the comments were more useful than the nutrient intake 
status report and physical activity results because it was difficult to read and un-
derstand the report and results, whereas they were able to understand the results 
because of the short comments. Regarding the free descriptions, the evaluations 
were generally positive, including such things as it was an opportunity to review 
my eating habits and it was an opportunity to think about lifestyle habits. On the 
other hand, there were also opinions pointing out issues, including such things 
as the food frequency questionnaire was difficult to complete and the nutrition 
results table was difficult to understand. Therefore, it will be necessary to revise 
the questionnaire to make it easier to answer and to make the results table easier 
to understand in the future. 

Based on the above, study hypothesis 1 was verified because the percentage of 
subjects with PCC knowledge was significantly higher at 3 and 6 months after 
the health education seminar than before the seminar. For PCC awareness and 
behaviors, the percentages of subjects with awareness about preventing sexually 
transmitted diseases, conducting self-examinations for breast cancer, and ac-
tively eating foods containing folic acid were significantly increased; however, 
folic acid intake did not increase. This was partially verified because there was a 
significant increase in the percentage of respondents who eat well-balanced 
meals, make the mind active, prevent sexually transmitted diseases, and conduct 
self-examinations for breast cancer at 6 months after the PCC seminar. Regard-
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ing self-efficacy and the health awareness and stress management subscales of 
the Health-Promotion Lifestyle Profile scale, study hypothesis 2 was partially ve-
rified because there was a significant difference in the score for the health aware-
ness subscale between before the health education seminar and 6 months after 
the seminar. 

Based on the above, evaluation of this program revealed that: 1) the goal of 
female workers of reproductive age being able to learn about PCC was achieved; 
and 2) the goal of female workers of reproductive age being able to act based on 
PCC knowledge was partially achieved. 

4.4. Limitations of the Study and Challenges in the Future 

The limitations of this study include the fact that the percentage of highly edu-
cated subjects was relatively high because the chain sampling method was used 
and the fact that no control group was set. As a challenge in the future, it is ne-
cessary to enhance the accuracy of the results by increasing the number of sub-
jects and conducting an intervention survey with a control group. 

5. Conclusions 

Evaluation of the health education program for PCC education in female work-
ers of reproductive age up to 6 months after the seminar revealed the following: 

1) The percentages of individuals with PCC knowledge at 3 and 6 months after 
the health education seminar were obviously higher than that before the seminar; 

2) PCC knowledge was maintained for 6 months as a result of the seminar on 
PCC and intervention including the group discussion, food frequency question-
naire results, and feedback comments; 

3) The percentage of individuals with PCC awareness and behaviors was in-
creased for the items of actively eating foods containing folic acid, prevent sexually 
transmitted diseases, and conduct self-examinations for breast cancer at 3 months 
after the seminar and for the items of eat well-balanced meals, make the mind 
active, prevent sexually transmitted diseases, and conduct self-examinations for 
breast cancer at 6 months after the seminar; 

4) Regarding the Health-Promotion Lifestyle Profile scale, the score for health 
awareness was significantly increased at 6 months after the seminar. 

The present health education program established PCC knowledge and im-
proved some of PCC awareness and behaviors after 6 months. Therefore, it was 
suggested that it was effective for PCC education for female workers of repro-
ductive age. 
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