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Abstract: Raising cancer awareness among adolescents can increase their confidence in identifying
cancer symptoms and develop healthy habits. This study tested the effectiveness of cancer education
based on a new model among high schoolers. A non-randomized control group pre-post-test
design study was conducted among 313 pairs of adolescent students and their knowledge-sharing
partners in Lalitpur, Nepal. A baseline test was conducted before the education program, and it
was followed up at two weeks and three months. Results were measured using a chi-square test,
binary logistic regression, and a two-way repeated-measures ANOVA. There was a significant
interaction effect of intervention and time on students’ knowledge, beliefs, self-esteem, and practice,
along with a change in some scores of knowledge-sharing partners. Joint assignment supported
the idea of diffusion of information within the family and in the neighborhood. The peer group
discussion could encourage active learning and help students to participate visibly in problem-solving
and reflecting more sustainably. Time constraints, lack of human resources, and support groups,
might limit this program’s usage; however, preparing guidelines, and connecting communities,
organizations, hospitals, volunteer health workers, and survivors can help make it more sustainable
and approachable.

Keywords: cancer education program; school-based intervention; students; knowledge-sharing
partners; Nepal

1. Introduction

Every 1 in 6 of the world’s population are adolescents aged 10 to 19, which consti-
tutes around 1.2 billion people. More than 1.1 million adolescents aged 10–19 years lost
their lives in 2016, mainly due to preventable or treatable causes [1]. In 2017, the World
Health Organization described adolescent health as the range of approaches to preventing,
detecting, or treating young people’s health and well-being. During their adolescence
phase, young people acquire new habits and behaviors. Alcohol or tobacco use, lack of
physical activity, unprotected sex, or exposure to violence can jeopardize current health
of adolescents, as well as when they turn into adults and even the health of their future
children [1]. Raising cancer awareness among adolescents has the potential to increase their
knowledge and confidence about identifying cancer symptoms early and seeking timely
medical help in their adolescence and adulthood [2]. Several studies have highlighted
the need for a rigorous approach to the development of interventions to increase cancer
awareness and help-seeking behavior among adolescents, which might contribute to their
own early diagnosis as well as potentially that of friends and relatives, and thereby survival
throughout the life course [3,4].
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About 6.38 million of total 28.5 million population in Nepal are adolescents aged
10–19 years which constitutes of about 22% of total population [5]. Recent studies have
highlighted the concerns regarding sexual and reproductive health, health behaviors
among Nepali adolescents and have focused on importance of school-based interventions
in addressing them [6,7]; however, there is little understanding of their level of knowledge
regarding cancer.

Simply giving information about an association between specific habits and cancer,
even if repeated several times, will lead to increased public awareness, and encourage
some to make a minimal effort to change their behavior; however, in general the new
habit does not persist and continuing and intensifying this approach is not found to be
effective [8]. The shift must be made towards active learning which enables students to
have a high level of autonomy and self- monitoring, construct new knowledge and enhance
critical thinking, and enables long lasting retention of information [9]. Health education
is one strategy for implementing health promotion and disease prevention programs.
Providing adolescents with information about increased cancer risks associated with
certain preventable behaviors are regarded as one way to encourage protective behaviors to
provide the foundation for a healthy adulthood [10]. Decision-making during adolescence
is highly affected by peer influence [6,7]. Moreover, adolescents also play an important role
in increasing communication between cancer and their families [2].

To date, no studies have been conducted in Nepal that paired family members with
children to find out information about cancer communication in families. Hence, this study
aims to examine the impact of peer-led cancer education program on the knowledge, health
beliefs, practice, and self-esteem among students and their knowledge sharing partners.
We set the hypothesis that this cancer education approach will increase knowledge, beliefs,
practice, and self-esteem among students as compared to traditional lecture methods.

2. Materials and Methods

This study is a quantitative, quasi-experimental design conducted in Lalitpur metropoli-
tan city, Nepal. Lalitpur is considered as one of the major cancers affected districts [11].
Out of total 40 public schools in Lalitpur metropolitan city, 3 schools were selected using
convenience sampling. Lottery method was used to separate control and intervention
group. High school students studying in same grade were included and were asked to
choose one person from their families as a knowledge-sharing partners. Knowledge-sharing
partners could be parents or siblings, with whom students could share cancer information.
Students were requested to choose same sharing partners throughout the study. After ex-
cluding missing data from students and their knowledge-sharing partners, a total of 313 pairs
were included in this study. The Figure 1 shows flowchart of the participants.

2.1. Cancer Education Program

Cancer education is only present in the curriculum of grade ten under Noncommunica-
ble Diseases in Nepal. While the lesson in the curriculum includes brief information about
the risk factors, symptoms, and prevention of cancer, it does not include information on
cancer screening, treatment methods, prognosis, cancer awareness activities, and students’
role in cancer prevention. While conducting pilot tests in two schools, we discussed with
students about their perception and what they would like to learn about cancer. Based on
this, the education program was prepared. In addition to risk factors, symptoms, and can-
cer prevention, we included global and national epidemiology of cancer, cancer screening
and its types, benefits, and barriers to screening and reducing them as a student. While
traditional lecture methods have overtaken teaching learning methods in Nepal [12], to pro-
mote active learning, a new education package was developed. The general instructive
objective of this new cancer education program was to identify and increase health promot-
ing behaviors among adolescents. The specific behavioral objectives were as follows: (i) To
describe and discuss overall cancer knowledge with other students using active learning
approach and summarize it. (ii) To engage students in group discussion and produce a
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poster. (iii) To analyze the importance of healthy behavior, share with partners and adopt
healthy habits. The two steps of new cancer education program were peer leader training
and peer-led cancer education.

Figure 1. Flowchart of the study.

2.1.1. Peer Leader Training

In intervention group, peer leaders were selected voluntarily. Peer leaders were the
students who were willing to receive training and teach their friends about cancer. Three
training sessions of 45 min each were conducted during peer leader training based on
the four subscales of the Health Belief Model (perceived susceptibility, severity, benefits,
and barriers). The Health Belief Model is one of the popular models in health education
which focuses on health behaviors and the possible reasons for non-compliance with
recommended health actions. An individual’s likelihood to prevent or detect disease is
determined by several factors: perceived susceptibility to the health condition, perceived
severity of the health threat, perceived benefits of performing the healthy behavior, and per-
ceived barriers to accomplishing this behavior [13]. The baseline test of peer leaders in
intervention group was performed before training.

2.1.2. Peer-Led Cancer Education

This step was based on three sessions. The first approach was from peer leaders to
students while the session was susceptibility, severity, benefits, and barriers. In this session,
peer leaders conducted class on epidemiology, risk, symptoms, prevention, screening,
and barriers to screening in Nepal to other students. Classes were conducted using power
point slides, quizzes, and group discussion. The second approach was from students to
students and the session was based on critical thinking. In this session, students discussed
about cancer, formed groups, and engaged in problem findings. The group discussion was
based on theme question, “How is cancer present around you?” The third approach was
from students to sharing partners and session was based on diffusion of information as
per Learning Partner Model, where students completed assignment with their knowledge-
sharing partners. In the control group, the researcher conducted a cancer class with same
contents but using the traditional lecture method. An immediate post-test was conducted
after two week of the education program in both control and intervention groups, along
with their knowledge-sharing partners. A second post-test was conducted after three
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month to check knowledge retention and initiation of healthy practices. Figure A1 shows
the glimpse of education intervention on students.

2.2. Data Collection Tools

The self- administered questionnaire was used to assess the knowledge of cancer
among high school students and their knowledge-sharing partners. Demographic, socio-
personal questions were included. The questions about cancer awareness were derived
from Cancer Awareness Measures [14], whereas the questions related to health beliefs were
prepared using the Health Belief Model. The health belief subscales score was calculated
based on a 1–4 Likert scale (4: strongly agree, 3: agree, 2: disagree, 1: strongly disagree).
The perceived susceptibility, severity, and barriers consisted of 4 items, and perceived
benefits comprised of 6 items. The Rosenberg Self Esteem Scale was used to measure
both positive and negative feelings about they felt about themselves [15]. Questions about
health-promoting activities based on extensive literature reviews were added. The cancer
education content was developed by an extensive literature review, and consultations
with medical doctor experts in cancer medical education. Data collection was performed
between May and September 2019. The participants recruitment was started in mid-May.
The pre-test was conducted in late- May. The intervention program was conducted in
early June and it was followed by posttest 1 after two week. The second follow-up was
conducted in mid-September.

Questionnaires were translated into Nepali and then reverse-translated into English
by experts to ensure retention of same concepts. Content validity was established by an
extensive literature review, and consultations with a research advisor and medical doctors.
The cancer education content, developed by researchers, was checked and confirmed by
a clinician specializing in medical education in Japan. Pilot test was conducted at two
different schools of Lalitpur prior to the study.

2.2.1. Statistical Analyses

Chi-square test was used to compare participants’ demographic characteristics and
outcomes at baseline, 2-week and 3-month between the control and intervention group.
A logistic regression was conducted to assess the size of change on healthy practice between
baseline and three month. For the logistic regression analysis, baseline was coded as “0”
and three month was coded as “1”. A t-test was used for continuous variables and a
two-way repeated measures ANOVA were used to examine the effects of the intervention
and time on outcome variables. The level of significance was set at 0.05. All analyses were
performed using the IBM SPSS Statistics for Windows software version 22.0 (IBM Corp.,
Armonk, NY, USA).

2.2.2. Compliance with Ethical Standards

Ethical approval: This study was approved by the Hokkaido University, Japan, and the
Nepal Health Research Council (2805).

Informed consent: Informed consent was obtained from all students and their know-
ledge-sharing partners in both groups.

3. Results

A total of 313 students and their knowledge-sharing partners were included in this
study. The response rate of students was 91.01% and their knowledge-sharing partners
was 87.02%.

3.1. Socio-Personal Information

The median age of the students was 14. There was no difference observed between
the responses of the two student groups on the topics: sex, talks on cancer, importance of
cancer talks, and wish to undergo cancer screening. The Table 1 presents the socio-personal
information of students. The majority of knowledge-sharing partners were parents (71.9%)
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followed by elder siblings (28.1%). Mothers (46.3%) were the most common knowledge-
sharing partners. There was no statistically significant difference between sex (p = 0.871),
family history of chronic illness (p = 0.298), importance of cancer talks within the family
(p = 0.490), history of cancer classes (p = 0.303), and wish to undergo cancer screening
(p = 0.087) in the control and intervention group.

Table 1. Socio-personal information of students.

Intervention (N = 152) Control (N = 161)

Variables Category N (%) N (%) p-Value

Students

Sex
Male 70 (46.1) 82 (50.9) 0.388

Female 82 (53.9) 79 (49.1)

Members in health field
No 132 (86.8) 140 (87.0) 0.976
Yes 20 (13.2) 21 (13.0)

Importance of cancer talk
Very important 20 (13.2) 34 (21.2) 0.093

Somehow important 121 (79.6) 111 (68.9)
Not so important 11 (7.2) 16 (9.9)

Talked about cancer before
No 106 (69.7) 113 (70.2) 0.931
Yes 46 (30.3) 48 (29.8)

Wish to take cancer screening No 40 (26.3) 48 (29.8) 0.573
Yes 112 (73.7) 113 (70.2)

Knowledge-sharing partners

Relationship

Mother 67 (44.1) 79 (49.1) 0.335
Father 37 (24.3) 42 (26.1)

Elder sister 27 (17.8) 22 (13.7)
Elder brother 21 (13.8) 18 (11.2)

Family history of chronic illness No 137 (90.1) 139 (86.3) 0.298
Yes 15 (9.9) 22 (13.7)

Importance of cancer talks within family
Not important 14 (9.2) 17 (10.6) 0.490

Somewhat important 105 (69.1) 101 (62.7)
Very important 33 (21.7) 43 (26.7)

Chi-square test.

3.2. Knowledge, Health Beliefs and Self-Esteem

The t-test showed that the baseline score of knowledge, perceived susceptibility,
perceived severity, perceived benefits, perceived barriers, self-esteem, and health promo-
tion of control, and intervention in students’ group was statistically insignificant. The
Figure 2 shows the changes in knowledge, total health belief subscale scores, self-esteem,
and healthy practice of students over time. There was a change in the scores of both
students’ groups during the two-week and three-month follow-up.

The Figure 3 shows the changes in healthy belief subscale scores and self-reported
healthy practice among knowledge-sharing partners. There was an increase in perceived
susceptibility, severity, and benefits in both groups. There was a decrease in perceived
barriers in both groups. The self-reported healthy practice increased in the intervention
group while it decreased in the control group.
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Figure 2. Changes in Knowledge, Total Health Belief Subscale Scores, Self- esteem, and Healthy
Practice of Students over Time.
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Figure 3. Changes in Total Health Belief Subscale Scores, and Healthy Practice of Knowledge-sharing
Partners over Time.

A two-way repeated measures ANOVA showed that there was an effect of intervention,
time, and interaction in all scores. The Table 2 shows the effects of time and interaction on
knowledge, health beliefs subscales, self-esteem, and healthy practice in students. There
was a significant difference in the main effect of time on students suggesting that there
were changes in student’s scores across three different time periods. The p-value showing
interaction effect (intervention × time), indicated that there are significant differences
between the variable scores of the control and intervention student’s groups over time and
treatment except on perceived severity. The effect size (ηp

2) showed that the effect of time
was stronger than the interaction effect (intervention and time).
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Table 2. Effect on Variables of Students’ and Knowledge-sharing partners groups at Repeated Time Measures.

Main Effect a Interaction Effect a

Time Intervention × Time

F p-Value ηp
2 F p-Value ηp

2

Students

Knowledge Intervention 396.9 p < 0.001 0.72 8.4 p < 0.001 0.05
Control

Perceived susceptibility Intervention 75.7 p < 0.001 0.33 55.5 p < 0.001 0.26
Control

Perceived severity Intervention 28.0 p < 0.001 0.15 2.7 0.071 0.02
Control

Perceived benefits
Intervention 322.6 p < 0.001 0.68 19.0 p < 0.001 0.11

Control

Perceived barriers
Intervention 30.0 p < 0.001 0.16 28.0 p < 0.001 0.15

Control

Self-esteem
Intervention 107.2 p < 0.001 0.41 94.3 p < 0.001 0.38

Control

Healthy practice Intervention 71.5 p < 0.001 0.32 26.1 p < 0.001 0.14
Control

Knowledge-sharing partners

Perceived susceptibility Intervention 28.33 p < 0.001 0.15 7.20 0.001 0.04
Control

Perceived severity Intervention 27.59 p < 0.001 0.15 0.27 0.805 0.00
Control

Perceived barriers
Intervention 5.36 0.005 0.03 1.62 0.198 0.01

Control

Healthy practice Intervention 34.32 p < 0.001 0.18 6.92 0.001 0.04
Control

Knowledge score: 0–14 (14 items); Health belief sub scales score: perceived susceptibility: 4–16 (4 items), perceived severity: 4–16
(4 items), perceived benefits: 6–24 (6 items), perceived barriers: 4–16 (4 items); Self- esteem score: 0–30 (10 items) Healthy practice score
for students: 0–5 (exercise habit, sleeping hours, healthy diet, cancer talk, salt consumption); Healthy practice score for partners: 0–6
(Smoking habit, drink alcohol, exercise habit, healthy food consumption, care about salt intake, cancer screening test); a Two-way repeated
measures ANOVA.

The new cancer education program included cancer communication between students
and knowledge-sharing partners through a joint assignment. The t-test showed that the
baseline score of perceived severity between the two partners’ groups was statistically
significant. A two-way repeated measures ANOVA showed that there was an effect of
intervention, time, and interaction in some scores of knowledge-sharing partners. Further
information is presented in Table 2.

3.3. Healthy Practice

The habit of exercising, sleeping for at least seven hours, consuming more than four
to five servings of green vegetables, fiber, cereals per week, cancer talk, and regulating
salt intake was considered as healthy practices among students. The Table 3 shows the
logistic regression on the change in health behaviors in three-month as compared to those
at baseline. In the intervention groups, the odds ratio (OR) for the cancer talk with others
was 19.58 in three-month follow-up as compared with baseline (95% CI, 10.50–36.52).
Similarly, there was a change in exercise habit (OR: 3.16; 95% CI, 1.97–5.06), sleeping time
(OR: 1.71; 95% CI, 1.04–2.82), and healthy diet consumption (OR: 2.76; 95% CI, 1.66–4.60)
during three-months follow up. There was a change in the sleeping time (OR: 0.62; 95% CI,
0.40–0.98), healthy diet consumption (OR: 4.50; 95% CI, 2.76–7.35) in the control group as
compared to the baseline.
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Table 3. Logistic regression on the change of healthy practice in 3-months among students.

Variables Intervention Group Control Group
OR (95% CI) OR (95% CI)

Exercise habit 3.16 (1.97–5.06) ** 0.69 (0.42–1.12)
Sleeping time 1.71 (1.04–2.82) * 0.62 (0.40–0.98) *

Healthy diet consumption 2.76 (1.66–4.60) ** 4.50 (2.76–7.35) **
Salt consumption control 1.41 (0.90–2.22) 1.19 (0.77–1.84)
Cancer talk with others 19.58 (10.50–36.52) ** 1.06 (0.66–1.70)

* p < 0.05; ** p < 0.001; OR: Odds Ratio; CI: Confidence interval. Independent variable: Time.

Avoiding smoking and alcohol consumption, exercise, proper consumption of healthy
food, keeping a check on salt intake, and cancer screening tests were considered healthy
practices among knowledge-sharing partners. The Table 4 shows that in the knowledge
sharing partners of intervention groups, the odds ratio (OR) for the non-alcohol habit was
2.27 in three-month follow-up as compared with baseline (95% CI, 1.31–3.94). Similarly,
there was a change in exercise habit (OR: 5.33; 95% CI, 3.11–9.15), healthy diet (OR: 3.24;
95% CI, 1.73–6.08), and approach for cancer screening (OR: 4.06; 95% CI, 1.79–9.24) during
three-month follow up. There was a change in the healthy diet consumption in the control
group as compared to the baseline (OR: 2.96; 95% CI, 1.72–5.09). This suggests that
cancer communication was more common in the intervention group, which could connect
knowledge-sharing partners in health promotion. Detailed information is presented in
Table 4.

Table 4. Logistic regression on the change of healthy practice in 3-months among knowledge-sharing
partners.

Variables Intervention Group Control Group
OR (95% CI) OR (95% CI)

Smoking habit 1.00 (0.47–2.12) 0.79 (0.37–1.71)
Alcohol habit 2.27 (1.31–3.94) * 1.42 (0.88–2.29)
Exercise habit 5.33 (3.11–9.15) ** 1.23 (0.65–2.34)

Healthy diet consumption 3.24 (1.73–6.08) ** 2.96 (1.72–5.09) **
Salt consumption control 1.26 (0.79–2.01) 0.78 (0.50–1.21)

Cancer screening approach 4.06 (1.79–9.24) * 2.02 (0.36–11.22)
* p < 0.05; ** p < 0.001; OR: Odds Ratio; CI: Confidence interval. Independent variable: Time.

4. Discussion

Although several studies have been conducted in Nepal to explore cancer awareness
among adults, little is known about the impact of cancer communication on adolescents
and their knowledge-sharing partners. Furthermore, this is the first study conducted
in Nepal, pairing adolescents with their knowledge-sharing partners, and showing the
importance of cancer talk among family members.

This study was conducted in Lalitpur, Nepal. In our study, 51.4% of students were
female, which was slightly more than the national census of Lalitpur metropolitan city,
(49.1%). The literacy rate among youth (15–24 years) in Nepal was 89.95%, while the
literacy rates of males and females between the age of 15 and 25 were 88.2% and 76.7%,
respectively [16]. There was no significant difference between the knowledge and gender of
students in both groups. As all the students were of the same age and grade, the relationship
between these and dependent variables were not checked.

4.1. Students

The general objective of the new program was to create awareness among students and
encourage communication between adolescents and their families about cancer. The main
purpose of specific behavioral objectives was to encourage students to take part individually
and in groups through different tasks. To achieve this goal, our program engaged students
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in three different sessions based on our new model which supports Health belief model.
The joint assignment activities and involvement of knowledge-sharing partners in this
study was based on Learning Partner Model. Several interventions based on the model
have been effective compared to studies without any model [17–19].

Previous studies conducted in Nepal have shown less cancer awareness among ado-
lescents [20,21]. Our results showed that there was an increase in knowledge, health beliefs,
self-esteem, health-promoting activities as compared to baseline tests among students in
intervention group. The intervention had a positive effect on exercise habits, and cancer
talking behaviors during the three-month follow-up. A Chinese study showed the effective-
ness of health education intervention in increasing physical activity and health behaviors
among students, suggesting the need to include health education in the curriculum [22].
As the habits developed during adolescence shape the health in adulthood, there is need to
increase cancer awareness among Nepali from their early school age.

The theory of planned behavior stated that intention toward behavior, subjective
norms, and perceived behavioral control together shape an individual’s behavioral inten-
tions and behaviors [23]. There was a slight change in the health promotion and cancer
screening approach of the partners in the intervention group. It is obvious that more infor-
mation will lead to increased public awareness and will encourage even the minimal effort
to change their behaviors; however, the new habit tends to not persist [8]. Students were
directly involved in the teaching-learning process, which helped them to start and continue
healthy behaviors even after completion of education programs. Knowledge is the first key
element in developing healthy behavior. The most useful source of information is a school-
based program. School-based health promotion can be particularly valuable in developing
countries facing the challenges of low health literacy and high disease burden [7,24].

A significant interaction between intervention and time was observed in this study.
There was a substantial main effect of time on both groups, increasing all dependent
variable scores across the three time periods. The main effect comparing the two types
of intervention was significant (p < 0.001), suggesting a difference in the two program
approaches. This result suggested that this new program was more effective than traditional
lecture methods in the classes. This method could be of tremendous assistance to the
students who are still deprived of proper educational access, ample facilities of books and
efficient teachers [25].

Several studies have supported the idea that adolescents are more likely to modify
their behaviors and attitudes if they receive health messages from peers who face similar
concerns and pressure [26–28]. A Nepali study showed a significant positive impact of
a peer-led intervention on increasing self-efficacy and reducing potential risk behaviors
related to sexually transmitted diseases among students [29]. Another study showed the
efficacy of the classroom-based intervention for improving social-behavioral and positive
aspects of well-being indicators among subgroups of children exposed to armed conflict
in a low-income country [30]. As peers play an important role in the psychological devel-
opment of most adolescents, peer education is considered a health promotion strategy in
adolescents [31,32].

A study found that using video format was more effective than traditional methods of
health education which resulted in short-term knowledge but offered no advantages in
improving long-term knowledge retention [19]. Studies focused on the use of e-learning for
medical education in low- and middle-income countries showed limitations in reaching its
full potential due to restricted financial resources and sustainability [33]. As peer learning
does not need any this concern needs to be addressed as the effectiveness and long-term
impact of health messages ultimately depend on how well the end users can identify with
the content that is presented to them.

Our study showed a decrease in knowledge scores compared to the first follow-up.
These findings are like another study where there was a decline in knowledge in the three-
month follow-up group compared to the immediate group [34]. Although knowledge can
decrease with time, it is important to maintain healthy beliefs and practice behaviors.
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Our study showed that school- based programs are effective in addressing knowledge
of students. During the baseline test, approximately 11% were aware that lung cancer
was not the most common cancer among Nepali women. This might be due to a lack of
information about other types of cancer. Although the government and some organizations
are conducting various programs to make people aware of different types of cancers,
lung cancer is most well-known in Nepal due to which information about other types of
cancers might have been overshadowed [35].

Our study showed that students in both groups agreed that smoking cessation is a
preventive measure of cancer. A Nepali study highlighted that students were aware of
smoking and its relation to cancer. It further showed that friends were the most influential
factor for smoking among adolescents. The fact that peers can influence smoking habits
highlighted the importance of peer education in getting rid of the habit [36].

The baseline test showed that there was no difference in knowledge, health beliefs,
self-esteem, and healthy practice of students in both groups. The increase in knowledge,
health beliefs, self-esteem, and health-promoting activities among students in traditional
lecture groups was similar to that of the intervention group. However, the students in
intervention group were able to retain it for longer time in terms of cancer communication.
The logistic regression showed that students in the intervention group increased their
exercise habit, sleeping time, healthy diet consumption and cancer communication with
others during three-month follow-up. A study conducted among students in Northern
Lima and Callao has also shown an increased tendency to consume vegetables in the
intervention group after the education program [37].

The logistic regression of knowledge-sharing partners also showed significant changes
in exercise and healthy habits during three-month follow-up. A school-based intervention
in Italy has shown a positive effect of an intervention on children’s food habits and has
encouraged the role of school-family collaboration for healthy lifestyles [38]. The new
program tried to support students as an individual and as a team to provide them with
opportunities to learn both in and out of classroom-based on a shared developmental
framework uniting with families and communities as a whole. Studies have suggested
that students are more likely to attend school and get attached to learning, when they have
strong, trusting connections with adults [39]. Active parental involvement is important for
effective school-based health promotion interventions [40].

There was no difference in self-esteem between boys and girls during the baseline
test in our study. This might be because adolescent boys and girls are getting equal
opportunities in recent years. This finding is in contrast with a Pakistani and Bulgarian
study where boys showed higher self-esteem level than girls [41,42]. Another Nepali study
conducted among nursing students showed that low self-esteem was due to stress in the
academic environment [43]. However, for both genders, self-esteem is relatively high in
childhood, drops during adolescence, and rises gradually throughout adulthood before it
tends to decline in old age [44].

4.2. Knowledge-Sharing Partners

The majority of knowledge-sharing partners were mothers, followed by fathers, sisters,
and brothers. During the baseline test, about 3.9% of the partners self-reported to have
screened for cancer. This finding is less than another Nepali study in which 15% of
participants had taken the cervical cancer screening test. Less screening practice was
related to lack of knowledge and awareness about screening in communities, cultural
norms, fear of cancer, nonexistence of laboratories in rural areas, and embarrassment [45].
Knowledge-sharing partners in the intervention group had talked more about cancer than
in the control group during the baseline test. Many variables such as interests, awareness,
education, socioeconomic factors, culture, and family practices might have played a role in
increasing talks with other.
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The self- reported screening approach increased to 10.2% after the cancer education
program during the three-month follow up. The increment was seen more in the inter-
vention group than in the control group. This showed that cancer communication among
students and sharing partners might have played a key role and encouraged them to
undergo screening tests. Health communication contributes to health promotion by pro-
viding health-related information and influences the health behaviors of individuals and
communities [3,4].

The repeated measures ANOVA also showed some impacts of the new cancer educa-
tion program on knowledge-sharing partners. Although there was no effect of interaction
between intervention and time on perceived severity, benefits, and barriers, the main effect
of time was seen on health promotion, and health belief subscales. As our main targets
were not knowledge-sharing partners, various factors, such as culture, socioeconomic fac-
tors, family practices, and current trends, might affect the knowledge, decision and health
behavior of adults. Hence, efforts should be made to involve family-based approaches
in health promotion. A study showed that family-based approaches in health promotion
for cardiovascular diseases have beneficial effects [46]. Our previous study have also sup-
ported communication with mothers as strong predictors of knowledge among students [4].
Our findings support the idea of diffusion of innovation which occurs through different
communication channels over time among the members of family and community [47].
The students might have acted as innovators. When students shared information with their
families, the majority of participants adopted the idea in the intervention group. However,
there might be a gradual drop over time. As this study was limited to a three-month follow
up, it would be interesting to observe the long-term, in six months, or a year. By identifying
the characteristics of people in adopting new habits, researchers can plan more effectively
and implement strategies accordingly [37]. The Ministry of Health and Population in
Nepal started implementing “One health worker per school policy” at private schools since
2017. Later, the program expanded to public schools, and since then, there is one health
worker, mostly nurse, in each school throughout the province to improve health outcomes
of children. Hence, these school-based nurses can act as facilitator to promote peer training
in school students and connect with local stakeholders through school organization to
address community health issues [32].

It was observed that during second follow up, perceived severity had increased in
both students and knowledge-sharing partners. However, the two-way repeated measures
ANOVA did not show significant interaction effect of time and intervention on the students.
This might be associated with the increasing risks of other epidemics as our second follow
up was carried out during August–September when Nepal was having dengue outbreak,
reaching 68 out of 77 districts, affecting 16,000 lives [48].

The students could retain their knowledge, beliefs, and initiate new habits, which
might be because of their self-engagement in the discussion along with the communication
and support from family members. This could indicate the chain of communications
among family members in protecting and promoting family health. The learning partner
model used in this study possibly enhanced the diffusion of health information to friends
or family members of the individuals attending the cancer education sessions [49].

One of the common limitations was the study duration of this study. The non- response
rate of sharing partners during three-month follow-up was high. Hence, we excluded
data of participants who did not submit questionnaire of their sharing partners or vice
versa. The behavioral outcomes of students and their knowledge-sharing partners were
measured by the self-reported questionnaires, which could have led to recall bias. In the
school-based cancer education program, we used pre- post- test design, so it cannot be
presumed to illustrate cause and effect as participants’ knowledge on the cancer topic may
have changed as a result of other factors.
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5. Conclusions

This study showed that the new cancer education program has the potential to be a
beneficial method in Nepali classroom settings to encourage students in active learning
and participate visibly in problem-solving and reflecting more sustainably. Using peer-
learning strategies does not require abandoning the lecture format; adding small active
learning strategies can make the lecture more effective for student learning inside classroom
settings and it is also helpful in large classrooms. Health communication with parents,
neighbors, or communities was helpful in the dissemination of information about cancer
in this study. However, the school-based interventions alone are insufficient to improve
adolescent health behaviors. Interventions incorporating community and family-based
approaches using local support systems can be effective to reduce the social barriers for
behavior change among the schoolchildren and helpful in reinforcing adolescent’s self-
perception on harmful behaviors. Time constraints, lack of manpower and support groups
might limit the use of this new program in Nepal. However, connecting communities,
organizations, volunteer health workers, hospitals and survivors in this new education
program can help in making it more sustainable and approachable.
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Appendix A

Figure A1. The education program in intervention group.

References
1. World Health Organization. Adolescents: Health Risks and Solutions. 2018. Available online: https://www.who.int/news-

room/fact-sheets/detail/adolescents-health-risks-and-solutions (accessed on 22 July 2020).
2. Kyle, R.G.; Nicoll, A.; Forbat, L.; Hubbard, G. Adolescents’ awareness of cancer risk factors and associations with health-related

behaviours. Health Educ. Res. 2013, 28, 816–827. [CrossRef] [PubMed]
3. Kyle, R.G.; Forbat, L.; Hubbard, G. Cancer awareness among adolescents in Britain: A cross sectional study. BMC Public Health

2012, 12. [CrossRef] [PubMed]
4. Poudel, K.; Sumi, N. Analyzing Awareness on Risk Factors, Barriers and Prevention of Cervical Cancer among Pairs of Nepali

High School Students and Their Mothers. Int. J. Environ. Res. Public Health 2019, 16, 4382. [CrossRef] [PubMed]
5. World Health Organization. Reaching adolescents with health services in Nepal. Bull. World Health Organ. 2017, 95, 85–164.
6. Pandey, P.L.; Seale, H.; Razee, H. Exploring the factors impacting on access and acceptance of sexual and reproductive health

services provided by adolescent-friendly health services in Nepal. PLoS ONE 2019, 14, e0220855. [CrossRef]
7. Thapa, B.; Powell, J.; Yi, J.; McGee, J.; Landi, J.; Rein, L.; Kim, S.; Shrestha, S.; Karmacharya, B. Adolescent health risk and behavior

survey: A school-based survey in central Nepal. Kathmandu Univ. Med. J. 2017, 15, 301–307.
8. Parijs, L.G.V. Public education in cancer prevention. Bull. World Health Organ. 1986, 64, 912–927.
9. Scott, R. Active learning. 5 to 7 Educ. Primary Teacher Update 2005, 18–19. [CrossRef]
10. Centers for Disease Control and Prevention. 2019. Available online: https://www.cdc.gov/healthyyouth/index.htm (accessed

on 10 October 2019).
11. Khan, G.; Thappa, R.; Adhikari, D.; Rajbhandari, M.; Dwa, P.; Shrestha, S.; Oli, S. Cancer prevalence trend in central region of

Nepal. J. Chitwan Med. Coll. 2013, 3. [CrossRef]
12. Marasini, R.P. Teaching-learning process: A different approach. The Himalayan Times, 24 June 2016. Available online: https:

//thehimalayantimes.com/opinion/teaching-learning-process-different-approach/ (accessed on 10 May 2020).
13. Janz, N.K.; Becker, M.H. The Health Belief Model: A decade later. Health Educ. Q. 1984, 11, 1–47. [CrossRef]
14. Cancer Awareness Measure (CAM) Toolkit Version 2.1. Cancer Research UK, University College London, Kings College London,

University of Oxford. 2007–2008. Available online: https://www.cancerresearchuk.org/sites/default/files/health_professional_
cancer_awareness_measure_toolkit_version_2.1_09.02.11.pdf (accessed on 10 July 2020).

15. Rosenberg, M. Society and the Adolescent Self-Image; Princeton University Press: Princeton, NJ, USA, 1965. Available on-
line: https://fetzer.org/sites/default/files/images/stories/pdf/selfmeasures/Self_Measures_for_Self-Esteem_ROSENBERG_
SELF-ESTEEM.pdf (accessed on 24 June 2020).

16. Central Bureau of Statistics. Population and Housing Census. Government of Nepal. 2011. Available online: https://unstats.un.
org/unsd/demographic-social/census/documents/Nepal/Nepal-Census-2011-Vol1.pdf (accessed on 1 May 2020).

17. Masoudiyekta, L.; Bayatiyani, H.R.; Dashtbozorgi, B.; Gheibizadeh, M.; Malehi, A.S.; Moradi, M. Effect of education based on
health belief model on the behavior of breast cancer screening in women. Asia-Pac. J. Oncol. Nurs. 2018, 5, 114–120. [CrossRef]
[PubMed]

https://www.who.int/news-room/fact-sheets/detail/adolescents-health-risks-and-solutions
https://www.who.int/news-room/fact-sheets/detail/adolescents-health-risks-and-solutions
http://doi.org/10.1093/her/cyt055
http://www.ncbi.nlm.nih.gov/pubmed/23648385
http://doi.org/10.1186/1471-2458-12-580
http://www.ncbi.nlm.nih.gov/pubmed/22849790
http://doi.org/10.3390/ijerph16224382
http://www.ncbi.nlm.nih.gov/pubmed/31717567
http://doi.org/10.1371/journal.pone.0220855
http://doi.org/10.12968/ftse.2005.4.4.17898
https://www.cdc.gov/healthyyouth/index.htm
http://doi.org/10.3126/jcmc.v3i1.8461
https://thehimalayantimes.com/opinion/teaching-learning-process-different-approach/
https://thehimalayantimes.com/opinion/teaching-learning-process-different-approach/
http://doi.org/10.1177/109019818401100101
https://www.cancerresearchuk.org/sites/default/files/health_professional_cancer_awareness_measure_toolkit_version_2.1_09.02.11.pdf
https://www.cancerresearchuk.org/sites/default/files/health_professional_cancer_awareness_measure_toolkit_version_2.1_09.02.11.pdf
https://fetzer.org/sites/default/files/images/stories/pdf/selfmeasures/Self_Measures_for_Self-Esteem_ROSENBERG_SELF-ESTEEM.pdf
https://fetzer.org/sites/default/files/images/stories/pdf/selfmeasures/Self_Measures_for_Self-Esteem_ROSENBERG_SELF-ESTEEM.pdf
https://unstats.un.org/unsd/demographic-social/census/documents/Nepal/Nepal-Census-2011-Vol1.pdf
https://unstats.un.org/unsd/demographic-social/census/documents/Nepal/Nepal-Census-2011-Vol1.pdf
http://doi.org/10.4103/apjon.apjon_36_17
http://www.ncbi.nlm.nih.gov/pubmed/29379843


Healthcare 2021, 9, 64 15 of 16

18. Jeihooni, A.K.; Dindarloo, S.F.; Harsini, P.A. Effectiveness of health belief model on oral cancer prevention in smoker men.
J. Cancer Educ. 2019, 34, 920–927. [CrossRef] [PubMed]

19. Kissal, A.; Kartel, B. Effects of health belief model-based education on health beliefs and breast self-examination in nursing
students. Asia-Pac. J. Oncol. Nurs. 2019, 6, 403–410. [CrossRef] [PubMed]

20. Bhandari, P.M.; Thapa, K.; Dhakal, S.; Bhochhibhoya, S.; Deuja, R.; Acharya, P.; Mishra, S.R. Breast cancer literacy among higher
secondary students: Results from a cross-sectional study in western Nepal. BMC Cancer 2016, 16, 119. [CrossRef] [PubMed]

21. Kadariya, A.; Rijal, S. Effectiveness of educational intervention on awareness regarding cancer preventive food stuff among
adolescents. Int. J. Sci. Res. 2016, 7, 83–86.

22. Yang, X.H.; Yu, H.J.; Liu, M.; Zhang, J. The impact of a health education intervention on health behaviours and mental health
among Chinese college students. J. Am. ColL. Health 2019, 68, 587–592. [CrossRef]

23. Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
24. Mukamana, O.; Johri, M. What is known about school-based interventions for health promotion and their impact in developing

countries? A scoping review of the literature. Health Educ. Res. 2016, 31, 5. [CrossRef]
25. UNESCO. Transforming Education: The power of ICT policies. 2011. Available online: http://www.unesco.org/new/fileadmin/

MULTIMEDIA/FIELD/Dakar/pdf/Transforming%20Education%20the%20Power%20of%20ICT%20Policies.pdf (accessed on
10 May 2020).

26. Wye, S.Q.; Madden, A.; Poeder, F.; McGuckin, S.; Shying, K. A Framework for Peer Education by Drug-User Organizations, Australia;
Australian Injecting & Illicit Drug Users League: Canberra, Australia, 2006.

27. Yamaguchi, N.; Tsukamoto, Y.; Shimoyama, H.; Nakayama, K.; Misawa, S. Effects of peer education interventions aimed at
changing awareness of cervical cancer in nursing students. Niigata J. Health Welf. 2011, 11, 32–42.

28. Abdi, F.; Simbar, M. The peer education approach in adolescents- narrative review article. Iran. J. Public Health 2013, 42, 11.
29. Mahat, G.; Ayres, C. HIV/AIDS knowledge and self-efficacy among Nepalese adolescents: A peer education program. Res. Theory

Nurs. Pract. 2011, 25. [CrossRef] [PubMed]
30. Jordans, M.J.; Komproe, I.H.; Tol, W.A.; Kohrt, B.A.; Luitel, N.P.; Macy, R.D.; De Jong, J.T. Evaluation of a classroom based

psychosocial intervention in conflict-affected Nepal: A cluster randomized control trial. J. Child Psychol. Psychiatry 2010, 51.
[CrossRef] [PubMed]

31. Tome, G.; Mato, M.G.; Simoes, C.; Camacho, I.; Alves, D.J. How can peer group influence the behavior of adolescents: Explanatory
model. Glob. J. Health Sci. 2012, 4. [CrossRef] [PubMed]

32. Dhimal, M.; Chalise, B.; Jahan, I.; Thapa, S.; Neupane, T.; Timsina, A.; Jha, B.K.; Bista, B.; Pandey, A.R.; Jha, A.K. School based
health workers in Nepal: Supporting evidence-based decision making. Final Report. May. Nepal Health Res. Counc. 2018.
Available online: http://nhrc.gov.np/wp-content/uploads/2019/04/Final-Report-School-Health_MD-rev-March.pdf (accessed
on 12 August 2020).

33. Barteit, S.; Guzek, D.; Jahn, A.; Barnighausen, T.; Jorge, M.M.; Neuhann, F. Evaluation of e-learning for medical education in low-
and middle-income countries: A systematic review. Comput. Educ. 2020, 145, 103726. [CrossRef]

34. Bardosono, S.; Hildayani, R.; Chandra, D.N.; Basrowi, R.W.; Wibowo, Y. The knowledge retention after continuing health
education among midwives in Indonesia. Med. J. Indones. 2018, 27, 128–133. [CrossRef]

35. Poudel, K.; Sumi, N. Knowledge about risk factors for cancer among adults in Nepal. KnE Life Sci. 2018, 4, 126. [CrossRef]
36. Binu, V.S.; Subba, S.H.; Menezes, R.G.; Kumar, G.; Ninan, J.; Rana, M.S.; Chettri, S.K.; Sabu, K.M.; Nagraj, K. Smoking among

Nepali youth-Prevalence and predictors. Asian Pac. J. Cancer Prev. 2010, 11, 221–226.
37. Sharma, B.; Kim, H.Y.; Nam, E.W. Effects of School-based Health Promotion Intervention on Health Behaviors among School

Adolescents in North Lima and Callao, Peru. J. Lifestyle Med. 2018, 8, 60–71. [CrossRef]
38. Piana, N.; Ranucci, C.; Buratta, L.; Foglia, E.; Fabi, M.; Novelli, F.; Casucci, S.; Reginato, E.; Pippi, R.; Aiello, C.; et al. An innovative

school-based intervention to promote healthy lifestyles. Health Educ. J. 2017, 76, 716–729. [CrossRef]
39. Darling-Hammond, L.; Flook, L.; Cook-Harvey, C.C.; Barron, B.; Osher, D. Implications for educational practice of the science of

learning and development. Appl. Dev. Sci. 2020, 24, 2. [CrossRef]
40. Kobel, S.; Wirt, T.; Schreiber, A.; Kesztyüs, D.; Kettner, S.; Erkelenz, N.; Wartha, O.; Steinacker, J.M. Intervention effects of a

school-based health promotion programme on obesity related behavioural outcomes. J. Obes. 2014, 2014, 476230. [CrossRef]
[PubMed]

41. Farid, M.F.; Akhtar, M. Self-esteem of secondary school students in Pakistan. Middle-East J. Sci. Res. 2013, 14. [CrossRef]
42. Minev, M.; Petrova, B.; Mineva, K.; Petkova, M.; Strebkova, R. Self-esteem in adolescents. Trakia J. Sci. 2018, 2. [CrossRef]
43. Acharya, R.P.; Chalise, H.N. Self-esteem and academic stress among nursing students. Kathmandu Univ. Med. J. 2015, 13.

[CrossRef] [PubMed]
44. Orth, U.; Robins, R.W.; Widaman, K.F. Life-span development of self-esteem and its effects on important life outcomes. J. Personal.

Soc. Psychol. 2012, 102, 6. [CrossRef]
45. Nkanunye, C.C.; Obiechina, G.O. Health communication strategies as gateway to effective health promotion and well-being.

J. Med. Res. Health Educ. 2017, 1, 13.
46. Vedanthan, R.; Bansilal, S.; Soto, A.V.; Kovacic, J.C.; Latina, J.; Jaslow, R.; Santana, M.; Gorga, E.; Kasarskis, A.; Hajjar, R.; et al.

Family-based approaches to Cardiovascular health promotion. J. Am. Coll. Cardiol. 2016, 67. [CrossRef]

http://doi.org/10.1007/s13187-018-1396-7
http://www.ncbi.nlm.nih.gov/pubmed/29992432
http://doi.org/10.4103/apjon.apjon_17_19
http://www.ncbi.nlm.nih.gov/pubmed/31572761
http://doi.org/10.1186/s12885-016-2166-8
http://www.ncbi.nlm.nih.gov/pubmed/26887650
http://doi.org/10.1080/07448481.2019.1583659
http://doi.org/10.1016/0749-5978(91)90020-T
http://doi.org/10.1093/her/cyw040
http://www.unesco.org/new/fileadmin/MULTIMEDIA/FIELD/Dakar/pdf/Transforming%20Education%20the%20Power%20of%20ICT%20Policies.pdf
http://www.unesco.org/new/fileadmin/MULTIMEDIA/FIELD/Dakar/pdf/Transforming%20Education%20the%20Power%20of%20ICT%20Policies.pdf
http://doi.org/10.1891/1541-6577.25.4.271
http://www.ncbi.nlm.nih.gov/pubmed/22329081
http://doi.org/10.1111/j.1469-7610.2010.02209.x
http://www.ncbi.nlm.nih.gov/pubmed/20102428
http://doi.org/10.5539/gjhs.v4n2p26
http://www.ncbi.nlm.nih.gov/pubmed/22980148
http://nhrc.gov.np/wp-content/uploads/2019/04/Final-Report-School-Health_MD-rev-March.pdf
http://doi.org/10.1016/j.compedu.2019.103726
http://doi.org/10.13181/mji.v27i2.2413
http://doi.org/10.18502/kls.v4i4.2270
http://doi.org/10.15280/jlm.2018.8.2.60
http://doi.org/10.1177/0017896917712549
http://doi.org/10.1080/10888691.2018.1537791
http://doi.org/10.1155/2014/476230
http://www.ncbi.nlm.nih.gov/pubmed/25328688
http://doi.org/10.5829/idosi.mejsr.2013.14.10.2502
http://doi.org/10.15547/tjs.2018.02.007
http://doi.org/10.3126/kumj.v13i4.16827
http://www.ncbi.nlm.nih.gov/pubmed/27423278
http://doi.org/10.1037/a0025558
http://doi.org/10.1016/j.jacc.2016.01.036


Healthcare 2021, 9, 64 16 of 16

47. Rogers, E.M. Diffusion of Innovations, 3rd ed.; The Free Press: New York, NY, USA, 1962.
48. Pandey, B.D.; Costello, A. The dengue epidemic and climate change in Nepal. Lancet 2019, 394. [CrossRef]
49. Navarro, A.M.; Raman, R.; McNicholas, L.J.; Loza, O. Diffusion of cancer education information through a Latino community

health advisor program. Prev. Med. 2007, 45. [CrossRef]

http://doi.org/10.1016/S0140-6736(19)32689-3
http://doi.org/10.1016/j.ypmed.2007.05.017

	Introduction 
	Materials and Methods 
	Cancer Education Program 
	Peer Leader Training 
	Peer-Led Cancer Education 

	Data Collection Tools 
	Statistical Analyses 
	Compliance with Ethical Standards 


	Results 
	Socio-Personal Information 
	Knowledge, Health Beliefs and Self-Esteem 
	Healthy Practice 

	Discussion 
	Students 
	Knowledge-Sharing Partners 

	Conclusions 
	
	References

