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Abstract: This study aimed to evaluate the impact of a health education intervention on women's cervical cancer
screening uptake. It was conducted using data from the collaborative project by the Cambodian Society of Gynecology
and Obstetrics and the Japan Society of Obstetrics and Gynecology to improve cervical cancer services in Cambodia. A
prospective observational study was conducted from August 2022 to May 2023, involving 1,538 female teachers from
80 public primary schools in Phnom Penh, Cambodia. A total of 815 participants (intervention group [# = 355] and
control group [n = 460]) were eligible for analysis. The intervention group received a tailored health education program
and an invitation to register for free cervical cancer screening, while the control group only received the invitation to
screening. The intervention group demonstrated a significantly higher screening registration (32.1% vs. 18.8%, p <
0.001) and uptake (24.1% vs. 12.7%, p < 0.001) than the control group. When comparing changes in knowledge and
attitude between baseline and endline assessments, the intervention group showed a notable improvement in knowledge
regarding the causes, symptoms, prevention, and benefits of early detection of cervical cancer. For instance, the
proportion of women who recognized human papillomavirus as the cause of cervical cancer significantly increased in
the intervention group (baseline: 23.7%, endline: 57.5%, p < 0.001), while no significant change was observed in the
control group (baseline: 24.4%, endline: 29.1%, p = 0.101). In conclusion, the health education program effectively
increased cervical cancer screening uptake, knowledge and attitude on cervical cancer. Further improvements in
screening uptake may require educational interventions that influence individual health behaviors and systematic
encouragement for screening participation.
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Introduction countries. The World Health Organization (WHO)
reported that this reflects wide disparities due to lack of
Cervical cancer is caused by persistent infection with access to national HPV vaccination, cervical screening
high-risk human papillomavirus (HPV) and is largely and treatment services, and social- and economic-related
preventable with HPV vaccination and screening linked factors (2).
to treatment (/). Cervical cancer is the fourth most In Cambodia, cervical cancer continues to be the
common cancer in women worldwide, with an estimated second most common cancer in women with high
660,000 new cases and 350,000 deaths in 2022. Its mortality as most cases are diagnosed at an advanced
incidence and mortality rates are high in low- and stage (3,4). The estimated age-standardized incidence

middle-income countries as compared with high income rate is 15.2 per 100,000 women, and the mortality rate
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is 8.1 per 100,000 women in 2022 (3). In accordance
with the global initiative to eliminate cervical cancer, the
Cambodian Ministry of Health is strengthening cervical
cancer control, as evidenced by the recent introduction
of HPV vaccine into the National Immunization Program
for 9-year-old girls in October 2023. The number of
health centers offering cervical cancer screening using
visual inspection with acetic acid has also increased in
all provinces. A population-based survey suggests that
the uptake of cervical cancer screening in women aged
30-49 years has slightly increased from 14.7% in 2016
to 20.3% in 2023 (5,6). Nevertheless, the rate is far from
the global target of 70% (7), with the potential reasons
including lack of awareness about cervical cancer, low
recognition of the concept of cancer prevention and its
measures, and limited recommendations from health
professionals (8).

WHO defines health education as "any combination
of learning experiences designed to help individuals
and communities improve their health by increasing
knowledge, influencing motivation and improving health
literacy", and a variety of health education approaches
have been reported to improve access to cervical cancer
screening in national populations from a range of
cultural and economic backgrounds (9). A systematic
review of seven randomized control trials in 2017
showed that cervical cancer education increased cervical
cancer screening rates by more than two-fold (odds
ratio: 2.46, 95% confidence interval: 1.88-3.21) (10).
Another systematic review of 37 articles including quasi-
experimental studies concluded that different health
education methods such as phone calls, letters, lectures,
group discussions, and brochures, used alone or in
combination, are effective in modifying cervical cancer
screening behavior (/7).

In Cambodia, previous articles about educational
intervention for cervical cancer screening are limited to
practice reports, and none have quantitatively examined
the effect of health education on women's cervical
cancer screening uptake (/2,/3). Between 2019 and
2024, a collaborative project by the Cambodian Society
of Gynecology and Obstetrics (SCGO) and the Japan
Society of Obstetrics and Gynecology (JSOG) was
conducted to improve the quality of cervical cancer
services, including health education, screening, and
treatment, by targeting female primary school teachers
in Phnom Penh city, the capital of Cambodia. Primary
school teachers were set as the target because they are
potential key influencers of HPV vaccination at schools
(14). As a part of this project, we developed a tailored
health education program.

This study aimed to evaluate the impact of this health
education program on cervical cancer screening test
uptake. We also examined the changes in the women's
knowledge and attitude about cervical cancer before
and after the health education program. The findings of
this study could help improve future approaches to the

(22)

national cervical cancer control program.
Participants and Methods
Study design

A multi-institutional, prospective observational
study. This study was conducted using data from the
aforementioned project in Phnom Penh City, the capital
of Cambodia.

Participants

The project site, Phnom Penh city, contained 157
primary schools with 4,094 primary school teachers, of
whom 2,935 were women, under 14 district education
offices in 2022. The project defined the number of
beneficiaries as half of all female teachers at the project
site due to budget limitations and feasibility. Therefore,
we randomly selected half of all schools as the target
schools and invited all female teachers in those schools
to participate in this study and those who agreed to
participate were included. For cervical cancer screening,
we limited women to those aged 30 years old and above
and who ever had sexual contact.

Randomization

The unit of randomization was primary school. Random
sequence numbers were generated using Excel software.
First, half of the schools under each district education
office were randomly selected as target schools using the
generated random numbers. Then, the selected 80 target
schools were again allocated by simple randomization
to the intervention group or control group. This random
allocation was conducted by a Japanese researcher
blind to the group assignment and was concealed from
the school representatives, as the control group were
also given the opportunity to receive the same health
education program after completion of the trial.

Intervention

The educational materials of the program (i.e.,
PowerPoint lecture slide and booklet) were developed
by the SCGO and JSOG based on the results of a
small telephone interview survey conducted prior
to study initiation (8). These included epidemiology
of cervical cancer in Cambodia, female anatomy,
what cervical cancer is (cause, risk factors, signs and
symptoms, prevention methods, treatment, benefits of
early detection), available sites for screening, and the
cost was free of charge. In addition, information was
provided on what to do when the screening result is
positive or negative actions taken in case of positive
and negative screening results. To ensure that the
health education materials were understandable and
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actionable, we piloted their use among 30 female
primary school teachers in cooperation with the Phnom
Penh Municipality Department of Education, Youth and
Sports (PPMDoEYS) using a checklist made based on
the Patient Education Materials Assessment Tool (15).
The health education program was then designed in
consultation with PPMDoEYS. It included a 30-minute
PowerPoint-based lecture by a gynecologist member of
the SCGO along with an information booklet on cervical
cancer and screening, 30 minutes of group work on
key questions around cervical cancer screening, and a
20-minute question and answer session, which altogether
lasted for 2 hours, including a recess. The program was
conducted four times over two days, during which the
teachers in the intervention group could attend any time
between their teaching responsibilities (approximately
200 women per time). The women were then given the
booklet on cervical cancer and screening to read at home.

Baseline and endline questionnaire

A questionnaire was used to evaluate knowledge, attitude,
and practice (KAP) on cervical cancer. It was developed
by the authors in English based on previous studies
(16,17). This English original was translated into the
local language, then back-translated into English to check
for consistency, and the final version of the questionnaire
was piloted on some teachers (Supplemental File, https://
www.ghmopen.com/site/supplementaldata.html?ID=99).
The questions on knowledge asked about the cause,
symptoms, prevention methods, and benefits of early
detection in single or multiple-choice formats. For
attitudes, the perception of cervical cancer was measured
using a five-point Likert scale, where 5 indicated
"strongly agree" and 1 indicated "strongly disagree". The
practice question asked experience of receiving cervical
cancer screening and its reason.

Study procedure

First, the researchers informed the principal collaborator
(i.e., PPMDoEYS) who notified school representatives
of the detailed steps of the study process separately
for intervention and control clusters to minimization
contamination. As a gender consideration, we involved
school directors, who are mostly male, to collaborate as
facilitators to make it easier for the female teachers to
participate in the health education and screening.

At the baseline measurement, all women in the
target schools were asked to provide informed consent,
and those who agreed to participate in this study were
asked to complete either an online or paper-based KAP
questionnaire. Then, women in the control group were
invited to register for a free cervical cancer screening
using an HPV-test at one of the three trained hospitals in
the city. Invitations were made through announcement
boards for teachers at each school and through existing
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communication systems (e.g., letter, phone call, instant
messaging group app) connecting the primary education
office of PPMDoEYS, district education offices, and
each school director. Eligible women who opted for a
screening test registered online or by phone call and were
notified by a research staff member of possible date,
time, and location for the test.

Subsequently, women in the intervention group were
given the intervention (i.e., health education program)
and one week later were invited to register and undergo
cervical cancer screening in the same manner as the
control group. Three months after completion of the
health education program for the intervention group, all
women in both groups were asked to complete the same
questionnaire used in the baseline survey. The baseline
and endline surveys were conducted in September 2022
and May 2023, respectively, with the period between
the baseline survey and the endline survey being nine
months.

Outcomes

Primary outcomes were cervical cancer screening test
registration and uptake. Secondary outcomes were
changes in knowledge and attitude about cervical cancer.

Statistical analysis

All data from the baseline survey, cervical cancer
screening registration, attendance, and endline survey
were linked and compiled in a Microsoft Excel
spreadsheet. Data analysis was performed using STATA
SE16 software (Stata Corporation, College Station,
TX, USA). Baseline characteristics of the participants,
primary outcomes, and secondary outcomes between the
intervention group and control group, or baseline and end
line data were compared using chi-square, Fisher's exact,
McNemar's, Wilcoxon matched-pairs signed-rank, and
Student #- tests, depending on the type and distribution of
the data. Statistical significance was set at p < 0.05.

Ethical considerations

The study protocol was approved by the Cambodia
National Ethics Committee for Health (183 NECHR) and
the ethical committees of the National Center for Global
Health and Medicine, Japan (NCGM-S-004516-00).
Written informed consent was obtained from all
participants.

Results
Participants
The flow diagram of participants is shown in (Figure

1). Eighty primary schools were randomly selected
across 14 district education offices in Phnom Penh city,
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of which 41 schools were allocated to the control group
and 39 schools to the intervention group. Among 1,538
women in target schools, 988 (control group [n = 542]
and intervention group [n = 446]) agreed to participate in
the study and completed the baseline survey. After nine
months, 815 women (control group [r = 460, 84.9%]
and intervention group [n = 355, 79.6%]), completed the
endline survey.

Baseline characteristics of participants

Among the 815 participants eligible for analysis, 782
were aged 30 years old and above. As shown in Table
1, of the total analyzed, 85.3% (n = 695) of participants
were married, 68.5% (n = 558) had graduated from high
school or higher, and 96.1% (n = 783) were full-time
employees. Despite the random allocation, there were
differences in age, history of pregnancy, and number
of children, all of which were significantly lower in the
intervention group. Mean participant age was 46.6 (=
7.8) years in the control group and 44.8 (£ 7.8) years
in the intervention group. The proportion of women
ever being pregnant was 90.9% (n = 418) in the control
group and 85.6% (n = 304) in the intervention group.
The proportion of women having one or more children
was 91.1% (n = 419) in the control group and 86.8%
(n = 308) in the intervention group. Other baseline
characteristics were comparable between the two groups.

Cervical cancer screening test registration and uptake

Table 2 presents the numbers and proportions of the 782
women aged 30 years old and above who registered for
and underwent a screening test. Both registration (32.1%
vs. 18.8%, p < 0.001) and uptake (24.1% vs. 12.7%, p <
0.001) were significantly higher in the intervention group
compared to the control group.

The reasons for those who registered but did not take

the screening test were menstruation, pregnancy, illness,
side effects of the COVID-19 vaccine, and not finding a
place to undergo the screening.

Changes in knowledge and attitude on cervical cancer

Table 3 shows knowledge and attitude on cervical cancer
at baseline and endline for the control and intervention
groups. At baseline, there were no significant differences
in knowledge and attitude between intervention and
control groups, except for one question on attitude,
"Screening helps prevent cervical cancer", which showed
borderline significance (p = 0.0504).

The percentage of women who were aware of HPV
being the cause of cervical cancer increased significantly
in the intervention group (baseline 23.7%, endline 57.5%,
p < 0.001) but not significantly so in the control group
(baseline 24.4%, endline 29.1%, p = 0.101). Despite
this improvement, 32.7% (n = 116) of the women in the
intervention group still selected incorrect answers in the
endline questionnaire, including poor genital hygiene
22.5% (n = 80), chemicals in food 5.1% (n = 18), and
frequent abortions 5.1% (n = 18).

For the question on symptoms suggestive of cervical
cancer, at baseline, one-third of the women selected
"Do not know" (control 38.5%, intervention 33.0%)
and "Itching of the vagina" (control 30.0%, intervention
33.8%). However, at the endline, the proportion of
women who chose the correct answers significantly
increased in the intervention group ("Bleeding from
vagina after sexual contact" (baseline 13.0%, endline
28.5%, p < 0.0001), "Bleeding from vagina between
menstrual cycle or after menopause" (baseline 15.5%,
endline 27.6%, p = 0.0001), and "Discharge from vagina
that smells bad" (baseline 21.7%, endline 31.8%, p =
0.0014).

Most women had good knowledge about the two
prevention methods at baseline, although recognition was

‘ 157 primary schools across 14 district education offices in Phnom Penh City |

i

‘ 80 schools (clusters) randomly selected and randomized ‘

v
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Figure 1. Flow diagram of participants.
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Table 1. Baseline characteristics of the participants

Total Control Intervention
Variable n=_815 n =460 n =355 p value
n (%) n (%) n (%)
Age (years), mean + SD 458+79 46.6 7.8 448+78 0.002*
<29 33 (4.1 18 (3.9) 15(4.2)
30-39 117 (14.4) 51(11.1) 66 (18.6)
40-49 342 (42.0) 190 (41.3) 152 (42.8)
50-59 323 (39.6) 201 (43.7) 122 (34.4)
>59 0 0 0
Highest level of school attended
Secondary school 257 (31.5) 133 (28.9) 124 (34.9) 0.064°
High school 432 (53.0) 246 (53.5) 186 (52.4)
College or higher 126 (15.5) 81 (17.6) 45 (12.7)
Others 0(0) 0(0) 0(0)
Employment status
Employee (full-time) 783 (96.1) 443 (96.3) 340 (95.8) 0.914°
Employee (part-time) 9(1.1) 5(1.1) 4(1.1)
Others 23 (2.8) 12 (2.6) 11 (3.1)
Marital status
Married 695 (85.3) 389 (84.6) 306 (86.2) 0.330°
Single 50 (6.1) 26 (5.7) 24 (6.8)
Divorced or widowed 70 (8.6) 45(9.8) 25(7.0)
Ever pregnant
Yes 722 (88.6) 418 (90.9) 304 (85.6) 0.020°
No 93 (11.4) 42 (9.1) 51 (14.4)
Number of children
0 88 (10.8) 41 (8.9) 47 (13.2) 0.033°
=1 727 (89.2) 419 (91.1) 308 (86.8)
*-test; "Chi-square test.
Table 2. Cervical cancer screening registration and uptake (Women aged 30 years and above)
Total Control Intervention p values
Variable n="782 n=442 7= 340 (Chi-square test)
n (%) n (%) n (%)
Registration for a screening test 192 (24.6) 83 (18.8) 109 (32.1) <0.001
Screening test uptake 138 (17.7) 56 (12.7) 82 (24.1) <0.001

higher for HPV vaccination (control 60.9%, intervention
64.8%) than for screening (control 43.9%, intervention
41.4%). At endline, women who selected HPV
vaccination significantly increased in both groups (control
group [baseline 60.9%, endline 70.4%, p = 0.0011] and
intervention group [baseline 64.8%, endline 75.5%, p =
0.0012]). However, the women who selected screening
as a preventive method at endline increased significantly
only in the intervention group (baseline 41.4%, endline
54.7%, p =0.0001).

The proportion of women who thought that
cervical cancer could be cured if found early increased
significantly in the intervention group (baseline 87.3%,
endline 94.9%, p < 0.001), whereas it did not in the
control group (baseline 85.0%, endline 86.7%, p = 0.732).

Attitude scores were basically high at baseline in
both groups. Of the four questions, the mean score for
the question "Do you think you have a chance of getting
cervical cancer?" increased significantly at endline in
the intervention group (baseline 3.58 + 1.11, endline
3.79 £ 0.90, p = 0.0044) but not in the control group
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(baseline 3.57 £+ 1.10, endline 3.64 + 0.90, p = 0.5846).
The scores of women who answered positively to "Do
you think cervical cancer is a serious disease?" and "Do
you think screening helps to prevent cervical cancer?"
were significantly increased in the control group only at
endline. The score for "Do you think it is helpful for you
to detect early cervical cancer?" was increased in both
groups at endline.

Reasons for not attending cervical cancer screening

Table 4 shows the reasons for those who answered "No"
to the question "Have you ever had a screening for
cervical cancer?" at baseline and endline. The reasons
given in the control and intervention groups also were
compared at endline.

Most women in both groups cited being healthy
as the reason at baseline. However, the proportion of
women who cited this reason significantly decreased in
the intervention group (baseline 36.8%, endline 26.2%, p
=0.025), whereas it did not in the control group (baseline
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Table 3. Difference in knowledge and attitude on cervical cancer over time

Control (n =460) Intervention (n = 355)

Variable
Baseline End line p values Baseline End line p values
n (%) n (%) n (%) n (%)
Knowledge: cause of cervical cancer (single-choice) 0.101 <0.001"
Human papillomavirus (correct) 112 (24.4) 134 (29.1) 84 (23.7) 204 (57.5)
Poor genital hygiene (incorrect) 174 (37.8) 108 (23.5) 132 (37.2) 80 (22.5)
Chemicals in food (incorrect) 35(7.6) 33(7.2) 44 (12.4) 18 (5.1)
Frequent abortion (incorrect) 46 (10.0) 34 (7.4) 30 (8.5) 18 (5.1)
Other than above (incorrect) 0(0) 3(0.65) 2 (0.56) 0(0)
Do not know 93 (20.2) 148 (32.2) 63 (17.7) 35(9.9)
Knowledge: symptom of cervical cancer (multiple-choice)
Bleeding from vagina after sexual contact (correct) 56 (12.2) 73 (15.9) 0.125° 46 (13.0) 101 (28.5) <0.0001°
Bleeding from vagina between menstrual cycle or 78 (17.0) 73 (15.9) 0.719° 55 (15.5) 98 (27.6) 0.0001°
after menopause (correct)
Discharge from vagina that smells bad (correct) 79 (17.2) 100 (21.7) 0.085° 77 (21.7) 113 (31.8) 0.0014°
Itching of vagina (incorrect) 138 (30.0) 72(15.7)  <0.0001° 120 (33.8) 86 (24.2) 0.0020"
Do not know 177 (38.5) 205 (44.6) 0.045° 117 (33.0) 62 (17.5) <0.0001"
Knowledge: prevention methods (multiple-choice)
Get HPV vaccination when you are young (correct) 280 (60.9) 324 (70.4) 0.0011° 230 (64.8) 268 (75.5) 0.0012°
Get HPV vaccination when you are 30 years old and 78 (17.0) 74 (16.1) 0.7644° 52 (14.7) 50 (14.1) 0.9179°
above (incorrect)
Visit a health facility regularly and get screened when 202 (43.9) 187 (40.7) 0.3185" 147 (41.4) 194 (54.7) 0.0001°
you are 30 years old and above (correct)
Visit a health facility when you feel very sick or a lot 62 (13.5) 47 (10.2) 0.1374° 48 (13.5) 36 (10.1) 0.1753°
of bleeding from vagina (incorrect)
Eat healthy food (incorrect) 56 (12.2) 44 (9.6) 0.2067° 38 (10.7) 31 (8.7) 0.4270°
Keep genital hygiene (incorrect) 127 (27.6) 93(20.2) 0.0054° 103 (29.0) 83(23.4) 0.0978"
Do not know 63 (13.7) 49 (10.7) 0.1750 38(10.7) 13 (3.7) 0.0001°
Knowledge: benefit of early detection (single-choice)
Cervical cancer be cured if found early (one)
True 391 (85.0) 399 (86.7) 0.732° 310 (87.3) 337 (94.9) <0.001°
False 10(2.2) 8(1.7) 6(1.7) 6(1.7)
Do not know 59 (12.8) 53 (11.5) 39 (11.0) 12 (3.4)
Attitude (scale from 1 to 5) Meman £+ SD
Do you think you have a chance of getting cervical 3.57+1.10 3.64+0.90 0.5846°  3.58+1.11  3.79+0.90 0.0044°
cancer?
Do you think cervical cancer is a serious disease? 430+095 4.47+0.76 0.0050° 432+090 4.34+0.79 0.8775°
Do you think it is helpful for you to detect cervical 4.39+0.86  4.55+0.65 0.0059° 4.45+081 4.65+0.52 0.0005°
cancer early?
Do you think screening helps to prevent cervical cancer?  4.05+0.97 4.23+0.77 0.0092°  4.18+0.92 430+0.74 0.1588°

“Chi-square test; "McNemar's test; “Wilcoxon matched-pairs signed-rank test.

41.4%, endline 39.9%, p = 0.784). The second most
common reason for not having been screened was feeling
shy. The proportion of women who gave this reason
increased significantly in the control group (baseline
20.0%, endline 28.3%, p = 0.025). It also increased in the
intervention group although not significantly so (baseline
25.0%, endline 33.1%, p = 0.077).

When comparing the reasons at endline between the
control group and intervention group, the proportion of
women who answered "I am healthy" was significantly
lower in the intervention group than in the control
group (control 39.9%, intervention 26.2%, p = 0.003).
However, the proportion of women who answered "I feel
shy" remained unchanged (control 28.3%, intervention
33.1%, p = 0.284).

Discussion

This study evaluated the impact of a health education
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intervention on cervical cancer screening uptake
among female primary school teachers in Phnom Penh,
Cambodia. Results showed that our health education
program, which included a lecture by a physician, peer
group discussion, and question-and-answer session,
nearly doubled cervical cancer screening test uptake.
It also led to a notable improvement in knowledge
regarding causes, symptoms, prevention, and benefits of
early detection of cervical cancer.

To our knowledge, this is the first study to
quantitatively examine the effect of health education on
cervical cancer screening uptake among female primary
school teachers in Cambodia. Prior to initiation of this
study, we conducted a literature search using PubMed
and Google scholar with the following keywords: health
education, cervical cancer screening, uterine cervical
neoplasms, early detection of cancer, and Cambodia. This
search yielded 19 relevant studies, there is evidence that
narrative interventions can influence HPV vaccination
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Table 4. Reasons for those who answered "No" to the question "Have you ever had a screening for cervical cancer?" at

Baseline and End line (multiple-choice)

Control Intervention Control vs.

Variable Intervention at endline

Baseline End line Baseline End line p values

n (%) n (%) p values n (%) n (%) p values

n=275 n =258 n=220 n=172
I am healthy 113 (41.1) 103 (39.9) 0.784 81 (36.8) 45(26.2) 0.025 0.003
It may be painful 12 (4.4) 10 (3.9) 0.777 14 (6.4) 14 (8.1) 0.498 0.059
I feel shy 55(20.0) 73 (28.3) 0.025 55(25.0) 57 (33.1) 0.077 0.284
I do not know where to receive screening 51 (18.6) 52 (20.2) 0.638 42 (19.1) 32 (18.6) 0.903 0.691
I'm busy (No time to go to gynecologist) 31 (11.3) 28 (10.9) 0.877 33 (15.0) 25 (14.5) 0.898 0.255
It is expensive 42 (15.3)  36(14.0) 0.667 49 (22.3) 28 (16.3) 0.138 0.507
Others 4 (1.5) 0(0) 0.124F 3(1.4) 2(1.2) 1.000F

“Chi-square test; F: Fisher's exact test.

behavior (/8) and that culturally adapted health education
impacts cervical cancer screening among Cambodian
women in the United States (/9). However, no studies
have examined the effect of health education on cervical
cancer screening uptake.

Our finding that health education programs increase
cervical cancer screening uptake is consistent with
existing research. A systematic review indicated that
health education interventions contribute to boosting the
screening uptake and intentions to screening (/7,20).
However, their effectiveness varied by study design and
population, and which forms are most effective have not
been reported (21).

Another systematic review with positive outcomes
classified diversified health education interventions
into three types, individual level, community level,
and culturally sensitive (for immigrants), and showed
how these types can increase screening uptake (20).
Individual-level interventions refer to intensive
behavioral intervention, minimal intervention focused
on invitations, and one-to-one interactive educational
programs. These interventions target changes at the
individual level, such as modifying an individual's
knowledge, attitudes, skills, and behaviors regarding
health and affect behavior more directly. Community-
level interventions include community-based radio
broadcasts, structured lectures for practical sections,
school health promotions, and education for lay health
workers. The effectiveness of these interventions lies
in their "cue to action", which raises awareness and
knowledge. This has a significant effect in boosting
screening uptake and in increasing knowledge about
screening (22). Culturally sensitive interventions refer
to culturally sensitive videos, educational pamphlets,
invitations, reminders, culturally targeted interventions,
and community gathering strategies that boost screening
test uptake for cervical cancer. These are crucial for
providing equitable, effective service for diverse
immigrant communities and minorities by accounting for
their unique cultural contexts, beliefs, barriers, and needs.
Among these three types, our health education program
is a community-level intervention aimed at increasing
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awareness and knowledge and provoking a "cue to
action" for women to participate in screening. To further
increase screening test uptake, it may be necessary to
consider individual-level interventions that more directly
influence behavior.

In our study, feeling healthy and embarrassment were
the most common major reasons for not undergoing
screening. Although screening uptake was increased in
the intervention group, 67.9% of women did not register
and 75.9% did not undergo screening. In other previous
studies, embarrassment was also identified as a common
reason for not undergoing cervical cancer screening, as
were feeling healthy, fear of unfavorable test results, lack
of time, and feelings of discomfort with the gynecologic
examination (23-25). After health education, feeling
healthy was significantly decreased in the intervention
group, but the number of women who felt "embarrassed"
remained the same. Self-sampling has been tried around
the world as one solution to address embarrassment,
and in Cambodia, self-sampling has been proven to
produce the same results as physician-sampling (26). In
the present study, self-sampling was also an option for
screening, but it was given to women at the hospital. It
might be efficacious to consider allowing women to self-
sample at the health education site or at home without
going to the hospital.

This study also showed that the health education
program helped women gain more knowledge on the
cause, symptoms, preventative measures, and benefit
of early detection. Their attitude changed with the
realization that anyone has a chance of getting cervical
cancer, and it has enabled them to think about the disease
as their own problem. According to the seven stages of
the Precautionary Adoption Process Model, the stage at
which a person becomes able to view cervical cancer as
their own problem is considered stage 1 or 2 of moving
"from unawareness to awareness" (27). This recognition
is an important initial step that precedes subsequent
stages of deciding how to seek screening. For another
question, "Do you think screening helps to prevent
cervical cancer?", the score was already high at baseline,
and therefore, even if the score increased at endline, it



GHM Open. 2025; 5(1):21-29.

www.ghmopen.com

may not have been statistically significant. This may
indicate a characteristic of schoolteachers, a highly
conscientious group in society.

Although our health education program improved
screening uptake among female primary school
teachers, the overall rate was still just over 20%. A
future challenge will be to increase this percentage. To
improve cancer screening, it is important to provide
health education as well as systematic screening
invitations to the target population according to the
WHO Report on Cancer 2020. When encouraging
women to undergo cervical cancer screenings in the
future, we should consider the ways of delivering
information individually, such as a personal invitation
letter with detailed information, followed by a
phone reminder, in which information is delivered
individually. In this study, the screening invitation was
provided through announcement boards for teachers
at each school and by other existing communication
systems, but it was not necessarily a way for all
eligible women to receive individual invitations. A
review of individual invitations and reminders (call-
recall system) showed an improvement in uptake (10).
However, sending invitation letters is applicable in
settings with well-organized postal systems (/0,28),
but is challenging in countries where postal codes
do not work well. One way to overcome this issue is
to incorporate health education and screenings into
workplace health checkups. A systematic review of
interventions to increase breast and cervical cancer
screening uptake in Asian women reported that the
combination of workplace-based group education
programs with mobile screening services and attending
screenings was effective in the promotion of breast and
cervical cancer screening uptake (29).

Strength and limitations

The strength of this study was that we quantitatively
examined the effect of health education on cervical
cancer screening uptake in Cambodia. The present results
may provide suggestions for future interventions in
Cambodia. However, several limitations must be noted.
First, we only targeted female primary school teachers
living in the capital city, higher level of education and
socioeconomic status, and thus, the study findings may
not be replicable for the general female population in
Cambodia. Second, female primary school teachers are
a highly educated group, and their situation might be
different from that of marginalized populations. Third,
the process of the baseline questionnaire, screening
registration, and endline questionnaire may have been
complicated for the participants.

Conclusions

This study showed that providing a combination of

(28)

health education programs and invitation for screening
could increase cervical cancer screening test uptake
by two-fold. To further increase screening test uptake,
individual-level educational interventions that more
directly influence behavior and systematic invitations to
screening may be needed. In addition, while expanding
health education, further development of screening
capacity through increasing the number of facilities and
human resources is necessary.

Acknowledgements

The authors are sincerely grateful to Ms. Bonnaren
Kanal, Ms. Angkeavatey Som, and the primary education
office staff at the Phnom Penh City Department
of Education, Youth and Sports for their valuable
contributions to data collection. We also appreciate
Dr. Meng Kalyan, all SCGO Health education team
members, Dr. Tomomi Matsushita, Dr. Hiromi Obara,
and Prof. Tadashi Kimura for their technical support in
project implementation.

Funding: This study was supported by Japan
International Cooperation Agency Partnership Program,
National Center for Global Health and Medicine Fund,
and Research fund of School of Tropical Medicine and
Global Health, Nagasaki University.

Conflict of Interest: The authors have no conflicts of
interest to disclose.

References

1. Schiffman M, Castle PE, Jeronimo J, Rodriguez AC,
Wacholder S. Human papillomavirus and cervical cancer.
Lancet. 2007; 370:890-907.

2. World Health Organization. Fact sheet. Cervical cancer.
https://www.who.int/news-room/fact-sheets/detail/
cervical-cancer (accessed Feb 2, 2025).

3. International Agency for Research on Cancer. Global
Cancer Observatory: Cancer Today. https://gco.iarc.who.
int/media/globocan/factsheets/populations/116-cambodia-
fact-sheet.pdf (accessed May 20, 2024).

4. Tanaka A, Koun L, Haruyama R, Uy K, Chhit M, Kim L,
Fujita N, Osuga Y, Kimura T, Koum K. Clinical features
of cervical cancer at a national cancer center in Phnom
Penh, Cambodia: A descriptive cross-sectional study.
GHM Open. 2023; 3:42-46.

5. Ministry of Health of Cambodia/World Health
Organization. Prevalence of Non-Communicable Diseases
Risk Factors in Cambodia. STEPS survey Country Report
Cambodia, 2023; p.86. https://www.who.int/publications/
m/item/2023-steps-country-report-cambodia (accessed
February 28, 2025).

6. Ministry of Health of Cambodia/World Health
Organization. Prevalence of Non-Communicable Diseases
Risk Factors in Cambodia. STEPS survey Country Report
Cambodia, 2023; p.69. https://www.who.int/publications/
m/item/2023-steps-country-report-cambodia (accessed
February 28, 2025).



GHM Open. 2025; 5(1):21-29.

www.ghmopen.com

10.

I1.

12.

13.

14.

15.

16.

17.

18.

World Health Organization. Global strategy to
accelerate the elimination of cervical cancer as a public
health problem. Attps://www.who.int/publications/i/
item/9789240014107 (accessed May 20, 2024).

Soeung SC, Komagata T, Darapheack C, Kikuchi S,
Obara H, Haruyama R, Kanal K, Fujita N, Yanaihara
N, Okamoto A, Kimura T. Knowledge and practice for
cervical cancer among female primary school teachers in
Phnom Penh, Cambodia: A cross-sectional phone-based
survey. GHM Open. 2022; 2:25-30.

World Health Organization. Health promotion glossary
of terms 2021. https://www.who.int/publications/i/
item/9789240038349 (accessed May 27, 2024).

Musa J, Achenbach CJ, O'Dwyer LC, Evans CT,
McHugh M, Hou L, Simon MA, Murphy RL, Jordan
N. Effect of cervical cancer education and provider
recommendation for screening on screening rates: A
systematic review and meta-analysis. PLoS One. 2017;
12:¢0183924.

Saei Ghare Naz M, Kariman N, Ebadi A, Ozgoli G,
Ghasemi V, Rashidi Fakari F. Educational interventions
for cervical cancer screening behavior of women: A
systematic review. Asian Pac J Cancer Prev. 2018;
19:875-884.

Kanda M, Fujita N, Matsumoto Y, Horiguchi I, Kimura
T. Health education activities to improve women's health
care for Cambodian female factory workers, with a
focus on cervical cancer prevention. Japanese Journal of
Health Education and Promotion. 2019; 27:173-183. (in
Japanese)

Kanal K, Fujita N, Soeung SC, Sim KL, Matsumoto
Y, Haruyama R, Banno K, Kimura T. The cooperation
between professional societies contributes to the capacity
building and system development for prevention and
control of cancer in low- and middle-income countries:
the practice of Cervical Cancer Prevention and Control
Project in Cambodia. Glob Health Med. 2020; 2:48-52.
Haruyama R, Okawa S, Akaba H, Obara H, Fujita N. A
review of the implementation status of and national plans
on HPV vaccination in 17 middle-income countries of
the WHO Western Pacific Region. Vaccines (Basel).
2021; 9:1355.

Furukawa E, Okuhara T, Okada H, Shirabe R, Yokota R,
Iye R, Kiuchi T. Translation, cross-cultural adaptation,
and validation of the Japanese version of the Patient
Education Materials Assessment Tool (PEMAT). Int J
Environ Res Public Health. 2022; 19:15763.

Getaneh A, Tegene B, Belachew T. Knowledge, attitude
and practices on cervical cancer screening among
undergraduate female students in University of Gondar,
Northwest Ethiopia: An institution based cross sectional
study. BMC Public Health. 2021; 21:775.

Zibako P, Tsikai N, Manyame S, Ginindza TG.
Knowledge, attitude and practice towards cervical cancer
prevention among mothers of girls aged between 9 and
14 years: A cross sectional survey in Zimbabwe. BMC
Womens Health. 2021; 21:426.

Lee H, Kim M, Cooley ME, Kiang PN, Kim D, Tang S,
Shi L, Thiem L, Kan P, Peou S, Touch C, Chea P, Allison
J. Using narrative intervention for HPV vaccine behavior
change among Khmer mothers and daughters: A pilot
RCT to examine feasibility, acceptability, and preliminary

(29)

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

effectiveness. Appl Nurs Res. 2018; 40:51-60.

Carey Jackson J, Taylor VM, Chitnarong K, Mahloch J,
Fischer M, Sam R, Seng P. Development of a cervical
cancer control intervention program for Cambodian
American women. J Community Health. 2000; 25:359-
375.

Agide FD, Garmaroudi G, Sadeghi R, Shakibazadeh E,
Yaseri M, Koricha ZB, Tigabu BM. A systematic review
of the effectiveness of health education interventions to
increase cervical cancer screening uptake. Eur J Public
Health. 2018; 28:1156-1162.

Staley H, Shiraz A, Shreeve N, Bryant A, Martin-
Hirsch PP, Gajjar K. Interventions targeted at women to
encourage the uptake of cervical screening. Cochrane
Database Syst Rev. 2021; 9:CD002834.

Black ME, Yamada J, Mann V. A systematic literature
review of the effectiveness of community-based
strategies to increase cervical cancer screening. Can J
Public Health. 2002; 93:386-393.

Chaw L, Lee SHF, Ja'afar NIH, Lim E, Sharbawi R.
Reasons for non-attendance to cervical cancer screening
and acceptability of HPV self-sampling among Bruneian
women: A cross-sectional study. PLoS One. 2022;
17:€0262213.

Waller J, Bartoszek M, Marlow L, Wardle J. Barriers
to cervical cancer screening attendance in England: A
population-based survey. J Med Screen. 2009; 16:199-
204.

Oscarsson MG, Benzein EG, Wijma BE. Reasons for
non-attendance at cervical screening as reported by non-
attendees in Sweden. J Psychosom Obstet Gynaecol.
2008; 29:23-31.

Hang S, Haruyama R, Uy K, Fujita N, Kimura T, Koum
K, Kawana K. Feasibility, accuracy and acceptability
of self-sampled human papillomavirus testing using
careHPV in Cambodia: A cross-sectional study. J
Gynecol Oncol. 2024; 35:¢6.

National Cancer Institute. Theory at a Glance: A Guide
For Health Promotion Practice. https://cancercontrol.
cancer.gov/sites/default/files/2020-06/theory.pdf
(accessed May 27, 2024).

Decker KM, Turner D, Demers AA, Martens PJ, Lambert
P, Chateau D. Evaluating the effectiveness of cervical
cancer screening invitation letters. ] Womens Health
(Larchmt). 2013; 22:687-693.

Lu M, Moritz S, Lorenzetti D, Sykes L, Straus S, Quan
H. A systematic review of interventions to increase
breast and cervical cancer screening uptake among Asian
women. BMC Public Health 2012; 12:413.

Received November 26, 2024; Revised February 8, 2025;
Accepted February 17, 2025.

Released online in J-STAGE as advance publication March 4,
2025.

*Address correspondence to:

Miwa Kanda, Bureau of International Health Cooperation,
National Center for Global Health and Medicine, 1-21-1,
Toyama, Shinjuku, Tokyo 162-8655, Japan.

E-mail: m-ishioka@it.ncgm.go.jp



