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Abstract 
The purpose of this research is to implement an IT-based education program 
in order to promote cervical cancer screenings for women aged 20 - 29 years, 
as well as to examine the results of said program. This is a longitudin-
al/comparative study of two groups, one for which the program was imple-
mented (the intervention group), and the other for which it was not (the con-
trol group). The program consisted of attending a health lecture and encou-
ragement to be screened one month, six months, and one year later sent 
through IT-based methods. The target was unmarried women aged 20 - 29 
who had neither previously given birth nor had been screened for cervical 
cancer in a period one year prior. They were divided into two groups, the in-
tervention group (n = 142) and control group (n = 145). The effectiveness of 
the program was assessed via an initial survey and further surveys six months 
and one year later. Results were based on the Japanese version of the Health Be-
lief Model Scale for Cervical Cancer and the Pap Smear Test (HBMSCCPST), 
knowledge scores in the categories of Healthy Lifestyles, Cervical Cancer, Cer-
vical Cancer Screening, and screening behavior. A two-way ANOVA of the 
HBMSCCPST subscales and knowledge scores in the initial, six-month, and 
one-year surveys was performed, showing interaction in Cervical Cancer (p = 
0.00). Main effects were observed in Cervical Cancer Screening (p = 0.00) and 
Healthy Lifestyles (p = 0.00). Regarding the amount of change from the initial 
survey, knowledge scores in the Cervical Cancer (p = 0.027) and Cervical Can-
cer Screening (p = 0.016) categories were significantly higher in the interven-
tion group than in the control group. There was no significant difference in 
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cervical cancer screening rates (p = 0.26) between the two groups. However, a 
small-degree effect size was observed for Benefits, Seriousness, and Suscepti-
bility subscales in both examinees and non-examinees. Although the educa-
tional program of this study was effective in improving the knowledge of 
women in their twenties, there was little improvement in HBMSCCPST and it 
did not lead to the promotion of cervical cancer screening. In order to raise 
interest in cervical cancer screening, it is necessary to consider useful content 
to guide women to consult with healthcare professionals, a long-term popula-
tion approach, and organizational structure of consultation. 
 

Keywords 
Cervical Cancer Screening, Age 20 - 29, Educational Program, Information, 
Technology 

 

1. Foreword 

Over 78% of cancer cases in the AYA (adolescent and young adult) generation in 
Japan are female. One element of this is an increase in cases of cervical and 
breast cancer [1]. In a study concerning malignant tumors associated with preg-
nancy, of 225 cases, cervical cancer was the most common cause at 72% and 13% 
- 30% chose not to continue their pregnancies [2]. Additionally, the average age 
of first marriage is 29.4 years and the average age at the birth of the first child is 
30.7 years. This aligns with the peak age group in which cervical cancer is most 
often diagnosed (25 - 39). Therefore, it would be beneficial to promote regular 
cervical cancer screenings for women starting in their 20s [3] [4]. However, 
compared to other countries, which have cervical cancer screening rates of 70% - 
80%, Japan’s rate is quite low at only 43%. This is even lower among women in 
their 20s at only 22.2% [5] [6]. 

HPV vaccination is not being actively encouraged, which makes the promo-
tion of cervical cancer screenings for women in their 20s an urgent matter in 
need of attention. If the screening rate is not increased, there may be an increase 
in cases discovered during the initial screening during pregnancy, possibly lead-
ing these women to terminate their pregnancies. 

Considering the above points, it is clear that regular screenings as preventative 
care will help to maintain health for all women and fertility for women who in-
tend to give birth. To this end, we implemented an educational program targeted 
at women in their 20s. One group of women participated in the program, while 
the control group did not. In this study, we compare the two groups to verify the 
effectiveness of the educational program. 

2. Research Method 
2.1. Study Design 

This research is a comparative study of the intervention group, which took part 
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in our educational program, and the control group, which did not. 

2.2. Subjects 

The subjects were women in their 20s who are unmarried and have not given 
birth and who gave permission to be included in the study. The contents of the 
study were specified through public advertisements, flyers, directories, and social 
media. The subjects decided whether to participate in a health course. The in-
tervention group consists of those who participated in the course and the control 
group consists of those who did not. 

2.3. Survey Period 

April 2019-July 2020. 

2.4. Hypotheses 

1) The intervention group will score higher than the control group when 
tested on cervical cancer knowledge after one year.  

2) The intervention group will have more positive health beliefs than the con-
trol group regarding cervical cancer screenings after one year. 

3) The intervention group will show a higher rate of cervical cancer screenings 
than the control group after one year. 

2.5. Summary of Health Course and Education Program  
Leveraging IT to Distribute Information (Table 1) 

We designed an educational program aimed at preventing cervical cancer in 
consideration of the Health Belief Model (HBM) and past literature, referencing 
the health curriculum studied by high school students. The program consists of 
two parts: a health course followed by distributing information about cervical 
cancer and screenings at one and six months via images sent through IT-based 
methods. The contents of the course were carefully selected from Leading a 
Healthy Life (for high school students) [7] and Materials for Cancer Education 
[8] by the Ministry of Education, Culture, Sports, Science and Technology, 
Twelve New Provisions for Preventing Cancer [9] by the Foundation for Promo-
tion of Cancer Research, and Cancer Prevention Based on Scientific Grounds 
[10] by the National Cancer Center Japan. These were discussed by a committee 
consisting of a doctor, a nurse, a midwife, two school nurses, and two nursing 
researchers (a total of 7 people). These considerations resulted in the five catego-
ries which make up the program: Toward a Healthy Lifestyle, About Cancer, 
About Cervical Cancer, About Cervical Cancer Screening, and the IT-based ef-
fort to promote screenings, Knowledge Review and Hospital Search Guide. 

The focus of health education in Japan is preventing lifestyle-related diseases 
and promoting healthy, balanced lifestyle habits via the health curriculum in 
elementary, junior high, and high schools. First, we reviewed topics that are 
covered in high school, such as healthy life habits (diet, smoking, alcohol), vi-
ruses and infectious diseases, pregnancy and childbirth, and cancer prevention.  
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Table 1. Content of education program. 

Health course 

By gaining correct knowledge of cervical cancer through the health course, subjects will understand the importance of  
being screened, leading to improved rates. It will also help subjects find a way to fit cervical cancer screening into their lifestyle. 

 
Contents time Method/Remarks 

1 

Leading a Healthy Life 

10 min 
Content from the high school curriculum will be taught in a 
lecture format on a PC. 1) Lifestyle (eating habits, smoking, drinking) 

  Viruses and infectious diseases, Pregnancy and childbirth 

2) Cancer prevention 
  What kind of habits can prevent it 

5 min 
Present points to preventing cancer (lifestyle, bacteria,  
viruses, genetic causes). 

2 

About Cancer 

10 min 
Explain the causes and progression of cancer using a PC. 
The breakdown of the incidence of cancer between the ages 
of 15 and 39 in Japan is presented. 

1) The disease called cancer 

2) The state of cancer in Japan, Cancer in the younger generation 

3 

About Cervical Cancer 
5 min 

The explanation is given using figures and data using a PC. 
However, the materials emphasize what can be prevented 
and the purpose of prevention so as not to focus on fear. 
Explain the current situation of people in their 20s from the 
perspective of society, treatments, number of cases, deaths, 
and costs. 
Explain that fertility can be maintained if cervical cancer is 
found in a precancerous state. 

1) Uterine structure/uterine and cervical cancer 

2) Causes of cervical cancer, Relationship with smoking and HPV 5 min 

3) Current status of cervical cancer from the perspective of society 5 min 

6) Cervical cancer and fertility 5 min 

4 

Cervical Cancer Screening 
5 min 

Explain each item using a PC. Focus on common barriers for 
people in their 20s such as method, location, and time  
commitment, presented carefully through images and charts. 

1) Significance of cervical cancer screening 

2) Comparison of screening rates with other countries: 
  examination rates for people in their 20s 

5 min 

3) Method, cost, and location of cytology and HPV test 5 min 

4) Target age and recommended age for examination 5 min 

5) Simulated examination experience (video) 5 min 

5 What you can do starting today 5 min Respondents write what they can do on a worksheet. 

IT-based information distribution 

By providing information about cervical cancer in a single image and sending information on specific costs,  
locations, and examination methods, it is possible to encourage subjects to seek cervical cancer screening. 

Contents 

Present using figures and tables to reaffirm the progression and treatment of cancer/cervical cancer. Show images of how to receive  
cervical cancer screening and whether or not to make an appointment, and also present information on local government and a hospital search. 

 
We then covered cancer itself, the state of cancer in Japan, and cancer in the 
adolescent and young adult generation, followed by the structure of the womb, 
uterine and cervical cancer, causes of cervical cancer/the relationship between 
cervical cancer and smoking/HPV, and what can be done to maintain fertility if 
diagnosed with the precancerous conditions which lead to cervical cancer. We 
also explained the current state of cancer among women in their 20s, treatments, 
number of cases, deaths, and cost. To avoid giving the subjects an inflated fear of 
cancer, we emphasized cancer prevention and the goals of doing so. Regarding 
cervical cancer screenings, we presented subjects with images and figures show-
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ing the significance of cervical cancer screening, a comparison with screening 
rates in other countries, the screening rate of women in their 20s, a concrete 
example of the screening test, and target/recommended ages for screening. 
Then, a video of a simulated screening was shown to allow the subjects to build a 
mental image of the procedure. The goal of the program was to leave this im-
pression and lead the subjects to realize that they could take action, then and of-
fer encouragement and support for them to seek screening in a way that fits their 
lifestyle. The total length of the course was approximately 75 minutes. 

The health course for the intervention group was conducted with small groups 
a total of 44 times across the Kinki, Chugoku, Tokai, Hokuriku, and Kyushu re-
gions of Japan, with an average size of 3.1 people. 

2.6. Data Collection Method 

1) Survey Procedure and Measurement Instruments 
As part of the education program, we examined the effectiveness of the health 

course and the information sent via IT-based methods by having the subjects 
take surveys about cervical cancer screenings six months and one year later. In 
the surveys, the subjects responded to questions on the Health Belief Model 
Scale and we verified whether they had undergone a screening in that time. 
Based on the Stages of Behavior Change in the Transtheoretical Model (TTM), 
we performed interventions at one month and six months after the initial survey: 
one during Preparation stage, in which the subject plans to change their beha-
vior within a month, and the other during the transition between the Action 
stage and Maintenance phase. 

For the intervention group, the measurement periods were before, after, six 
months after, and one year after the health course. For the control group, they 
were during, six months after, and one year after the initial survey. The survey 
procedure is shown in Figure 1. 

At the time of the initial survey, we confirmed factors which are known to be 
related to cervical cancer screening behavior for both groups. These factors in-
clude age, whether they have had a health exam, and past experience with gyne-
cological care. We evaluated the effectiveness of the program based on subjects’ 
knowledge of cancer prevention/cervical cancer screening, the Health Belief 
Model Scale for Cervical Cancer and Pap Smear Test (henceforth abbreviated as 
HBMSCCPST), and whether the subject went for a pap smear test. The know-
ledge tested is concerned with healthy lifestyles and cervical cancer screening, 
and the questions were created from items widely used in previous literature. 

The HBMSCCPST is method of evaluating women’s health beliefs with regard 
to cervical cancer screening and consists of 35 items and five factors: Pap Smear 
Benefits, Pap Smear Barriers, Seriousness, Susceptibility, and Health Motivation. 
It measures agreement with each item on a 5-point Likert scale ranging from 
“Strongly disagree” to “Strongly agree”, with a higher score indicating a stronger 
degree of agreement. Gulten Guvenc has reported that this tool was found to be  
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Figure 1. Survey procedure for this study. 

 
a valid and reliable tool in assessing women’s health beliefs [11] [12]. The crea-
tors and translators of the scale have acknowledged its use in this research. Con-
struct validity has been verified through factor analysis, giving Cronbach alpha 
coefficients greater than 0.7. However, while the subscales of Benefits, Barriers, 
Seriousness, and Susceptibility had Cronbach’s alpha reliability coefficients of 
0.71 - 0.86, the Health Motivation subscale only had a coefficient of 0.46. Due to 
this, it was excluded from analysis. 

2) Method of Data Collection 
At the time of the initial survey, we had subjects scan a QR code containing a 

URL and respond to an Internet-based questionnaire. We also asked subjects in 
the intervention group to do so by the same method again following the health 
course. At six months and one year later we sent a URL to the email address reg-
ister during the initial survey, which subjects were free to respond to. As a lon-
gitudinal survey, we tracked the data using a 4-digit PIN entered by each subject 
so the data would not contain personally identifying information. Data was en-
tered using the online questionnaire service SurveyMonkey, which conforms to 
European Union General Data Protection Regulations (GDPR). 

2.7. Method of Analysis 

Survey items were analyzed according to descriptive statistics. After tallying the 
cervical cancer knowledge and HBMSCCPST scores using simple tabulation, the 
data was analyzed between the intervention and control groups. Comparison of 
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the groups’ attributes and knowledge/HBMSCCPST scores was done via the 
Mann-Whitney U Test, and repeated two-way analysis of variance was per-
formed before, after, six months after, and one year after intervention. Be-
fore/after comparison between groups was done via the Friedman test. The 
number of subjects who had a pap smear test was compared via Fisher’s exact 
test. Freeform responses were analyzed with the text mining software KH Coder 
[13]. The terms used in co-occurrence analysis were those with a Jaccard index 
greater than or equal to 0.2. KH Coder is an open source software tool for 
computer assisted qualitative data analysis, particularly quantitative content 
analysis and text mining. A co-occurrence network was created by KH Coder 
based on the frequency and pattern of the extracted words. Each color indicates 
a cluster of words (a topic) used close together in sentences. Strongly related 
words are connected by lines. 

2.8. Ethical Considerations 

This research was conducted with the approval of the Osaka Medical College 
Research Ethics Committee. We provided a description of the research in writ-
ing (as well as verbally for the intervention group). This description explained 
the intentions, goals, and methods of the research, that it was voluntary, that 
participants could withdraw at any time, the protection of private information, 
and the handling of collected data. Participants were able to participate after 
agreeing to the terms. 

3. Results 
3.1. Subject Attributes (Figure 2, Table 2, Table 3) 

We received responses from 145 respondents in the control group and 148 in the 
intervention group, for a total of 293 subjects. Our analysis excluded subjects 
who did not meet the requirements for this research. Valid responses were as 
follows (seen in Figure 2): Initial Survey: intervention group 142 (95.9%), con-
trol group 145 (100%); Six-Month Survey: intervention group 37 (26.1%), con-
trol group 30 (20.7%); One-Year Survey: intervention group 33 (23.2%), control 
group 27 (18.6%). The characteristics of the subjects are shown in Table 2. The 
average age of the subjects was 24.4 ± 2.96 years for the intervention group and 
23.4 ± 2.24 years for the control group. No significant difference in background 
was observed in either group. No significant difference was seen between groups 
in regard to interest in cervical cancer screenings; Contemplation was the most 
populated stage, followed by Action, Precontemplation, and Preparation.  

3.2. Program Evaluation Regarding Initial, Six-Month, and  
One-Year Surveys (Table 4, Table 5) 

1) Intra-group comparison of HBMSCCPST subscales and knowledge 
scores 

The intervention group showed a significant difference in the Benefit subscale  
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Table 2. Subject characteristics. 

  
Intervention (n = 33) Control (n = 27) p-value 

Age Average age 
 

24.4 years ± 2.96 
 

23.4 years ± 2.24 0.148 

  
# of people % # of people % 

 

Profession 

Regular employee 18 54.5 14 51.9 

0.862 
Non-regular employee 4 12.1 3 11.1 

Student 10 30.3 10 37.0 

Other 1 3.0 0 0.0 

HPV vaccination 
Yes 13 39.4 11 40.7 

0.916 
No 29 60.6 16 59.3 

Difference between residence card 
and residential area 

Same 27 81.8 23 85.2 
0.730 

Different 6 18.2 4 14.8 

Previously seen by gynecologist? 
Yes 18 54.5 10 37.0 

0.180 
No 15 45.5 17 63.0 

Previously had cervical cancer 
screening? 

Yes 9 27.3 10 37.0 
0.422 

No 24 72.7 17 63.0 

Smoker? 
Yes 1 3.0 2 7.4 

0.443 
No 32 97.0 25 92.6 

Mann-Whitney U test. 

 

 
Figure 2. Flow diagram. 
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Table 3. Participant interest in screening. 

Stage of Interest 
Intervention group (n = 33) Control group (n = 27) 

p-value 
# of people % # of people % 

Precontemplation 
Never had a Pap test and not thinking about having one in the next 6 months 

4 12.1 7 25.9 

0.355 

Contemplation 
Never had a Pap test but thinking about having one in the next 6 months 

19 57.6 13 48.1 

Preparation 
Never had a Pap test but thinking about having one in the next month 

1 3.0 0 0.0 

Action 
Had a Pap test in the past and intend to again 

9 27.3 7 25.9 

Mann-Whitney U test. 
 

Table 4. Comparison of knowledge and HBMSCCPST scores in the initial 6-month and 1-year survey. 

Item (score range) 

n = 33 Initial survey 6 months later 1 year later Main effect 
Time of  

measurement 
F value 

(p-value) 

Interaction 
Condition × time 
of measurement 
F value (p-value) 

 
Effect 
size 
η2 

n = 27 
Average 

value 
standard 
deviation 

Average 
value 

standard 
deviation 

Average 
value 

standard 
deviation 

H
M

BS
C

C
PS

T 
su

bs
ca

le
 

Benefits (Average 1 
- 5 points) 

Intervention group 4.03 0.34 4.26 0.39 4.19 0.46 
**F = 1.826 

(0.197) 
F = 1.669 (0.170) 0.06 

  

   

Control group 4.00 0.47 4.01 0.53 4.10 0.53 

Barriers (Average 1 
- 5 points) 

Intervention group 2.73 0.58 2.70 0.46 2.71 0.50 F = 0.235 
(0791) 

F = 0.126 (0.882) 0.00 
Control group 2.60 0.63 2.55 0.66 2.62 0.65 

Seriousness  
(Average 1 - 5 

points) 

Intervention group 2.77 0.72 2.80 0.69 2.85 0.53 F = 0.163 
(0.850) 

F = 0.215 (0.807) 0.01 
Control group 2.61 0.58 2.58 0.69 2.59 0.76 

Susceptibility  
(Average 1 - 5 

points) 

Intervention group 2.88 0.51 2.81 0.55 2.86 0.62 F = 0.660 
(0.521) 

F = 0.199 (0.820) 0.02 
Control group 2.61 0.67 2.46 0.97 2.48 0.75 

K
no

w
le

dg
e 

Healthy Lifestyles  
(0 - 13 points) 

Intervention group 9.00 4.09 11.73 2.56 9.30 3.20 
*F = 24.99 

(0.000) 
** 

F = 1.790 (0.176) 0.06 
  

 

Control group 6.89 3.60 10.33 3.79 6.15 2.84 

   

 
   

Cervical Cancer  
(0 - 9 points) 

Intervention group 2.82 1.49 5.82 2.76 8.27 1.72 
*F = 94.60 

(0.000) 
** 

F = 7.950 (0.001) 
** 

0.22 
 

 

 

Control group 3.04 1.95 3.78 1.73 6.81 3.03 

  
 

 
   

Cervical Cancer 
Screening 

(0 - 6 points) 

Intervention group 3.39 1.63 4.21 1.69 4.79 1.17 
*F = 9.916 

(0.000) 
** 

F = 2.689 (0.077) 0.09 
  

 

Control group 3.04 1.61 2.63 1.36 3.37 1.33 

Two-way ANOVA. **p < 0.01; *p < 0.05. 

 
of the HBMSCCPST in the six-month survey (p = 0.017). Scores in the Healthy 
Lifestyles knowledge category were significantly higher than the initial survey (p =  
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Table 5. Inter-group comparison of changes in knowledge and HBMSCCPST scores be-
tween initial and 1-year surveys. 

Item 
Intervention group (n = 33) Control group (n = 27) 

p-value 
Effect 
size γ Average 

value 
Standard  
deviation 

Average 
value 

Standard  
deviation 

H
M

BS
C

C
PS

T 
su

bs
ca

le
 

Benefits 0.155 0.509 0.093 0.562 0.612 −0.07 

Barriers −0.195 0.611 0.019 0.652 0.592 0.07 

Seriousness 0.078 0.469 −0.027 0.757 0.788 −0.10 

Susceptibility −0.020 0.601 −0.136 0.807 0.424 −0.04 

K
no

w
le

dg
e Healthy Lifestyle 0.300 4.559 −0.740 4.221 0.267 −0.14 

Cervical Cancer 5.450 2.399 3.780 2.913 0.027* −0.29 

Cervical Cancer 
Screening 

1.390 2.061 0.330 1.617 0.016* −0.31 

Mann-Whitney U test. *p < 0.05. 

 
0.003) or the one-year survey (p = 0.001). In the Cervical Cancer category scores 
were significantly higher after one year than in the initial survey (p = 0.000) or af-
ter six months (p = 0.000). In the Cervical Cancer Screening category scores had 
increased significantly after one year compared to the initial survey (p = 0.001). 

The control group showed no significant differences in the HBMSCCPST 
subscales. In the Healthy Lifestyles knowledge category scores were significantly 
higher after six months than in the initial survey (p = 0.005) or after one year (p 
= 0.004). In the Cervical Cancer category scores were significantly higher after 
one year than in the initial survey (p = 0.000) or after six months (p = 0.043). 

2) Inter-group comparison of HBMSCCPST subscales and knowledge scores 
After comparing the one-year surveys of both groups, significant differences 

were shown in the Healthy Lifestyles (p = 0.000) and Cervical Cancer Screening 
(p = 0.000) categories. We observed significant differences in score changes be-
tween the initial survey and one-year survey in the Cervical Cancer (p = 0.027) 
and Cervical Cancer Screening (p = 0.016) categories. A small effect size was ob-
served on Healthy Lifestyles (γ = −0.14) and Seriousness (γ = −0.10). 

Changes in HBMSCCPST subscales and knowledge scores were examined via 
two-way analysis of variance of condition (intervention/control group) and time 
of measurement (initial survey, six months, one year). A significant main effect 
and interaction were observed in the intervention group in the Cervical Cancer 
category [F(2, 57) = 7.95, p = 0.00, η2 = 0.22] with a large effect size. A main ef-
fect and medium effect size was observed in the knowledge categories Healthy 
Lifestyles [F = 1.669, p = 0.17, η2 = 0.06] and Cervical Cancer Screening [F(2, 57) 
= 18.012, p = 0.00, η2 = 0.09]. On the other hand, no interaction was observed in the 
HBMSCCPST subscales. However, a medium effect size was seen in the Benefits 
subscale [η2 = 0.06], and small effect sizes in the Seriousness [η2 = 0.01] and Suscep-
tibility [η2 = 0.02] subscales. No effect size was shown in the Barriers subscale. 

3) Program Evaluation (Figure 3) 
After one year we requested thoughts and opinions on the program. 33 sub-

jects provided input. A total of 765 words consisting of nouns, verbs, adjectives,  
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Figure 3. Co-occurrence network of opinions and impressions of educational program. 

 
and adverbs were extracted for analysis. The average frequency of each word was 
2.2, with a standard deviation of 3.0. As a result of a co-occurrence network 
analysis which searches the extracted words for shared links and similar pat-
terns, 9 subgraphs were extracted as shown in Figure 3: Cervical Cancer 
Screening Opportunities, Health Course Teachings, Reaffirming Importance, 
Screening Consultation, Understandable Lecture, Regular Information, Realiza-
tions from Survey, Time and Experience for Screening, and Positive Impres-
sions. We found the words shikyukeigan (cervical cancer), kenshin (health 
screening), jushin (medical exam/consultation), and kikai (opportunity) me-
diated with a large number of words. Health Course Teachings was connected to 
Cervical Cancer Opportunities. Reaffirming Importance and Regular Informa-
tion were connected to Screening Consultation. Respondents realized the im-
portance of their own health from Understandable Lecture and Realizations 
from Survey, connecting to Time and Experience for Survey. Health Course 
Teachings and Understandable Lectures were not connected, however.  

3.3. Cervical Cancer Screening Consulting Behavior (Table 6) 

While no significant difference was found in the percentage of subjects who had 
had a cervical cancer screening after one year, a small-degree effect size was ob-
served. Of the intervention group, 10 (30.3%) had a screening versus 4 (14.8%) 
in the control group. In both groups, the most common reason for being tested 
was “Recommended by healthcare provider”. For the intervention group the  
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Table 6. Relationship between cervical cancer screening and HMBSCCCPST subs-
cale/knowledge score. 

Item 
Intervention group (n = 14) Control group (n = 46) 

p-value Effect size γ Average 
value 

Standard  
deviation 

Average 
value 

Standard  
deviation 

H
M

BS
C

C
PS

T 
su

bs
ca

le
 

Benefits 4.23 0.41 4.12 0.50 0.212 −0.10 

Barriers 2.46 0.27 2.73 0.58 0.659 0.25 

Seriousness 2.76 0.27 2.72 0.72 0.560 −0.03 

Susceptibility 2.90 0.26 2.62 0.76 0.435 −0.17 

K
no

w
le

dg
e Healthy Lifestyle 8.93 0.26 7.57 3.59 0.052 −0.16 

Cervical Cancer 7.71 0.14 7.59 1.43 0.813 −0.08 

Cervical Cancer 
Screening 

4.29 0.26 4.11 2.49 0.192 −0.06 

Mann-Whitney U test. *p < 0.05. 

 
next most common reasons were “Health course” and “Recommended by 
workplace”. For the control group, the next most common reasons given were 
“Free voucher” and “Recommended by mother”. Reasons given for not being 
tested were, in order of frequency for both groups, “Didn’t have the chance”, 
“Didn’t have time”, “don’t know how to get one”, and “because of the 
COVID-19 pandemic”. 64.3% of screenings were done at the discretion of the 
patient, with the rest being done through workplace health examinations, etc. Of 
those, 42.9% each were funded personally or through municipal financial aid. 
There were no significant differences associated with knowledge scores or 
HBMSCCPST subscales and the whether subject had a cervical cancer screening 
or not. However, a small-degree effect size was found in Benefits (γ = −0.10), 
Barriers (γ = −0.25), Susceptibility (γ = −0.17), and Healthy Lifestyles (γ = 
−0.16). Additionally, there was no significant difference in interest in the level of 
cervical cancer screening or consulting behavior. 

4. Considerations 
4.1. Subject Characteristics 

In this study, we examined the intervention effect of an education program on 
women in their 20s aimed at promoting cervical cancer screenings. There were 
no significant differences in the backgrounds of the intervention and control 
groups. We predicted there would be differences in the TTM stages of interest 
regarding cervical cancer screening between the intervention and control groups, 
however no differences were found in either group. According to the RE-AIM 
(Reach, Efficacy, Adoption, Implementation, and Maintenance) framework 
proposed by Glasgow, external validity was captured with regards to preventive 
interventions on health [14]. 

4.2. Effectiveness of Education Program 

Studies both in and outside Japan regarding the prevention of cervical cancer 
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have made it clear that education programs have a positive effect on knowledge 
[15] [16]. In our study as well, we observed main effects and interactions in 
knowledge categories from the initial survey and six-month and one-year sur-
veys and a small effect size, we consider this the health program to have had an 
effect on knowledge scores. Additionally, while significant differences were not 
shown in HBMSCCPST subscales, small-degree effect sizes were shown in Bene-
fit, Seriousness, and Susceptibility. Haywood has proposed individual counselling, 
goal setting, and group counselling as methods of intervention [17]. Because this 
study was carried out in small groups with the steps of a cervical cancer screen-
ing shown visually through video, we believe that not only did subjects’ know-
ledge improve, but that they were able to build a mental image of the procedure. 
On the other hand, the control group showed a significant difference in know-
ledge scores in Healthy Lifestyles and Cervical Cancer. We presumed that these 
differences occurred due to the Healthy Lifestyles category being based on the 
high school curriculum; subjects were reminded of what they had learned in the 
past. We also inferred that being involved with the survey itself may have served 
as an impetus for subjects to learn more about cervical cancer on their own. 

In past studies, increasing knowledge of diseases and their prevention was 
shown to be related to improvement in the Susceptibility and Seriousness 
HBMSCCPST subscales as well as the Benefits and Barriers to preventive beha-
vior [18]. While our study showed an increase in knowledge scores, we did not 
see an improvement in the Seriousness HBMSCCPST subscale. Objective infor-
mation alone is not enough to move people to change; impressions are impor-
tant. For a web-based health counselling program, creative and innovative me-
thods of intervention are necessary to increase and maintain subjects’ interest 
amid a digital environment flooded with information [19] [20]. That is, the im-
ages from the health course and the IT-based screening promotion designed for 
the Digital Native generation did not increase interest or lead to health consult-
ing behavior for women in their 20s. A population-based approach must be con-
sidered that is more helpful to women in this age group while still being offered 
in a timely manner. 

4.3. Cervical Cancer Screening Consultation Behavior 

No significant difference was observed in the number of subjects having cervical 
screenings done as a result of the intervention. The rate of subjects in the control 
group which had a screening was the same as the average for all women in their 
20s in Japan (22.2%), while the intervention group was above average at 30.3%. 
For screening behavior, whether the subject takes action or not depends on if 
they are more conscious of the benefits or the barriers or preventative action. 
The promotion of cervical cancer screening will require not only information 
distribution, but also a reduction in perceived barriers [21] [22]. While our study 
showed an improvement in Benefits, Seriousness, and Susceptibility, the lack of 
change in Barriers suggests it did not lead to screening behavior. In their re-
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search, P.H. Youl et al. sent out continuous text messages about preventing dis-
ease and implemented a follow-up program after three months. Afterward, they 
continued to promote preventative behavior by sending monthly text messages 
[23]. In our research, text messages were sent after the first month and sixth 
month. This had an effect on Benefits after six months, but it did not continue to 
one year. In addition, in the free description of the educational program, the ef-
fect of the lecture and words indicating the importance of cervical cancer were 
generally positive, but the images sent using IT were not mentioned. This sug-
gests that a more long-term follow-up is necessary to make subjects understand 
the value of cervical cancer screening and stimulate the screening rate among 
women in their 20s. 

Reasons given for being tested include recommendations from the healthcare 
provider or mother and having a free voucher. The majority of screenings were 
done at the patients’ discretion. Reasons given in both groups for not being 
tested were a lack of time or opportunity. 

In Japan, because financial aid for cervical cancer screenings differs based on 
municipality, free vouchers are only valid where patients have a certificate of 
residence. Additionally, for screenings covered through the workplace, the me-
thod of applying for compensation varies. The most common routes for screen-
ing are through the municipality for college students and through the workplace 
for the general population, so these entities also serve an important role regard-
ing surveys [24] [25]. 

A survey in Sweden has reported a method of promoting cervical cancer 
screenings. When patients come in for their first screening, a special appoint-
ment is made to provide adequate time and support. The time and place of the 
screening, as well as which specialist the patient will see is set in advance. It can 
also be combined with other tests, promoting future visits. Furthermore, in the 
school health curriculum school nurses serve a special function that produces 
great results [26]. That is, strategies for the first screening and the organizational 
structure of consultations must be considered. As it will influence life events in 
their 20s such as pregnancy and childbirth, it is important to continuously edu-
cate young women on reproductive health through the school curriculum ac-
cording to the stages of development and build awareness of the free vouchers at 
an early stage. 

4.4. Results of Hypothesis Testing 

1) The intervention group will score higher than the control group when 
tested on cervical cancer knowledge after one year: Partially validated due to 
significant increase in Healthy Lifestyles, Cervical Cancer Screening, and Cervic-
al Cancer scores. 

2) The intervention group will have more positive health beliefs than the con-
trol group regarding cervical cancer screenings after one year: Not validated, but 
a small-degree effect size was observed in Benefits, Seriousness, and Susceptibil-
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ity scores. 
3) The intervention group will show a higher rate of cervical cancer screenings 

than the control group after one year: Not validated. The screening rate of the 
control group was the same as the average among women in their 20s in Japan. 
However, the intervention group showed a rate of 30.3%, which was above the 
average. 

5. Limits of Research and Future Tasks 

The limits of this research were the small sample size and the fact that the selec-
tion of subjects did not include women from every part of Japan. It is necessary 
to verify with a larger number of subjects. Additionally, low socioeconomic 
attributes correlate to lower standards of health behavior and there is a tendency 
to see more success among more highly educated and higher income groups [27] 
[28]. Furthermore, in Japan the screening environment differs based on muni-
cipality. There is a need for the development of an education program which 
takes into account the background and education of the subjects as well as their 
environment. 

6. Conclusions  

The subjects of health education program implemented in this study to promote 
cervical cancer screenings among women in their 20s showed significantly high-
er knowledge and cervical cancer and healthy lifestyles in the intervention group 
than those of the control group. A small-scale effect size was observed in 
HBMSCCPST subscales and cervical cancer screening behavior. Additionally, a 
small-scale effect size was observed in knowledge and HBMCCPST subscales in 
the comparison of individuals who had a screening exam versus those who did 
not. 

This suggests that the health education program was connected to knowledge 
retention after one year and was somewhat effective at influencing HBMSCCPST 
subscales and cervical cancer screening behavior. However, because the educa-
tional program was limited to one session and the sample size was small, it did 
not lead to precise results. The program must be reevaluated while considering 
regional characteristics, health behaviors, and economic elements in order to ef-
fectively bring about behavioral change. 
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