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Abstract.Reproductive health is an important topic to get attention, especially among teenagers.
Teenager involves growth, change, the existence of various occasions, and reproductive health
risks, one of which is anemia, which will be at risk for the teenager's reproduction in undergoing
further developmental tasks. One of the causes of anemia among teenage girls is iron loss through
the blood that comes out during menstruation every month and other factors, such as food intake,
disease, lack of knowledge, and other factors. One effort to prevent anemia is carried out by
education with animated media. The information received will be longer and better because it
involves more five senses and creates a strong impression in the memory. This study aimed to
determine the effectiveness of animated media on the knowledge and attitude of teenage girls
about the prevention of anemia. The study was conducted at NahdlatulUlama Vocational High
School of Semarang Regency in December 2020. The research used a quasi-experimental design
with a pretest-posttest control group design. The variables of knowledge and attitudes are
measured before and after being given anemia prevention education with animated media. Data
collection used the research subjects of 60 respondents divided into two groups, namely the
treatment group and control group. The data analysis employed paired t-test with a significance
level of 95% (p <0.05). The results showed that education through effective animated media
against teenage girl’s knowledge (p-value 0.044) and attitude (p-value 0.043) about the prevention
of anemia. The results of this study can be used as consideration for applying health education,
especially the prevention of anemia in teenage girls on a broader order, namely the community.
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1. Introduction
The development of the reproductive system of teenage girls is not only influenced by the
condition of the nutritional status but also the other health problem that often appears in teenagers
is anemia. Anemia causes anoxia (lack of supply of oxygen) to the body's organs because of the
reduced amount of oxygen brought in blood to the network. This causes a decrease in body organs
and disruption of body metabolism, including influencing the reproductive system. Additionally,
anemia will also cause cognitive changes and behavior in women of reproductive age [1].
One of the causes of anemia in a menstrual teenager that can occur in the age range of 10-16 years
or the early days of a teenager, the volume of blood that came out during menstruation resulting in
iron loss of as much as 12-15 mg per month or 0.4-0.5 mg per day. At the time of menstruation,
women experienced iron loss. They experienced basal loss, so if the woman per day experiences
iron loss of 1.25 milligrams, the volume of blood that exits each month ranges from 30-50 cc [2].
Previous research proved a significant relationship between hemoglobin levels and the menstrual
cycle [3]. There was a significant relationship between hemoglobin levels and nutritional status
with menstrual cycle patterns at the end of a teenager [4]. Anemia can also be caused by
coagulation abnormalities that can lead to disruption of the menstrual cycle patterns if left
untreated. The order of menstrual cycles is very important for women because it is associated with
fertility levels. The menstrual distance that is too long can sign that ovulation does not happen in a
woman's body. Irregular menstrual cycles in adolescents can also interfere with their learning
achievement because hormone irregularities in the body can cause teenagers to be vulnerable to
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stress, sensitivity, and psychological disorders that influence learning interest and school
achievements [5].

The World Health Organization reports that the prevalence of anemia among adolescent women
in Southeast Asia reaches 45.7% [6]. Basic Health Research of The Ministry of Health reported
that from 2013 to 2018, there was an increase in the prevalence of anemia in the 15-24 year age
group, namely 18.4% to 32% or 14.7 million people [7]. The incidence of anemia in Central Java
in 2013 reached 57.1% [8]. Previous research has shown that 46% of young women experience
anemia among high school students [9].

The high incidence of anemia in adolescent girls is correlated with the low level of adolescent
knowledge [10]. One of the contributing factors is the lack of information obtained by young
women, so that knowledge is still not sufficient and attitudes. Because knowledge has a
relationship with adolescent attitudes about anemia [11], therefore health promotion efforts are
needed by providing adequate anemia prevention education both in concept and in the media used
to convey the message.

Currently, there are various kinds of communication methods and media to convey messages, one
of which is animation media. By applying animated media, delivering messages will be more
interactive because the media displays images that can move and make a sound [12].
Additionally, learning with animation media involves the sense of sight and the sense of hearing.
The more senses that play a role in learning, the easier it is for students to remember and
understand the material [13]. Extension with animation media can influenceand increase the score
of knowledge and attitudes of young women about anemia towards changes in knowledge and
attitudes of young women about anemia [14]. The use of animation media in the learning process
can also lead to positive benefits or certain values [15]. Based on the reasons mentioned above,
this study aims to develop animated media as educational media to increase the knowledge and
attitudes of young women about anemia prevention.

2. Method

2.1. Participants

The participants consisted of 60 female senior high school studentsfrom
NahdlatulUlamaVocational High School Ungaran, Semarang Regencywho were divided into two
groups, 30participants as treatment or intervention group and 30 participants asthe control group
who fulfill the following criteria: 1). All students who are registered as active students, 2).
Students who have experienced menstruation for at least the last 1 year, 3) Students who have
regular menstrual patterns, 4). Students who have a smartphone, and 5). Students who are willing
to follow the whole series of research processes. Meanwhile, the exclusion criteria in this study
were students who experienced the chronic disease. The age range of the respondents was 16-17
years.

2.2. Materials

The measurement of the independent variable used a questionnaire consisting of 12 questions
about knowledge using multiple choice answers. The attitude variable consisted of ten statement
items using a Likert scale model. Education on anemia prevention was designed by researchers
using animated media developed and validated by experts, then trials on a small scale were
conducted.

2.3. Procedure

The 60 respondents were then given a questionnaire via google form about knowledge and
attitudes to prevent anemia.After both groups filled in the questionnaires, the intervention group
was then given education through animated media about anemia prevention for 30-40 minutes,
while the control group was not given education. Then the questionnaire was filled in again via
google form by the intervention group and the control group for the next 1 week.
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3. Result
3.1. Characteristics of Age Respondents

Table 1. Characteristic of Age Respondents

Deviation
Mean
Age n Standard
(year)
(year)
Control 30 17,4667 8,31407
Intervention 30 16,8667 7,78154

Table 1 shows the age respondentswhoaremost frequently seventeen years old for control or
intervention groups.

3.2. Distribution of Respondents' Knowledge Categories

Table 2.Distribution of Knowledge Categories before and after Anemia Prevention Education in
the Intervention and Control Groups

Knowledge Intervention Control
Category Pre (%) Post (%) Pre (%) Post(%)
Good 28 (93,3) 30 (100) 27 (90,0) 29 (96,7)
Less 2(6,7) 0 (0) 3(10,0) 1(3,3)
Total 30 (100) 30 (100) 30 (100) 30 (100)

Before and after anemia prevention education in the intervention group, the knowledge category
showed that the majority of knowledge before education was 28 respondents (93.3%) and 30
respondents (100%) after education. In the control group, 27 respondents (90.0%) had good
knowledge before education and 29 respondents (96.7%) after education.

3.3. Distribution of Respondents Attitude Categories

Table 3.Distribution of Attitude Categories before and after Anemia Prevention Education in the
Intervention and Control Groups

Attitude Intervention Control
Category Pre (%) Post (%) Pre (%) Post (%)
Positive 26 (86,7) 30 (100) 25 (83,3) 26 (86,7)
Negative 4 (13,3) 0 (0) 5 (16,7) 4 (13,3)
Total 30 (100) 30 (100) 30 (100) 30 (100)

The pre and post-education attitude categories for anemia prevention in the intervention group
showed a positive majority of pre-education attitudes as many as 26 respondents (86.7%) and
after education as many as 30 respondents (100%). In the control group, most pre-education
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attitudes were positive as many as 25 respondents (83.3%) and post-education as many as 26
respondents (86.7%).

3.4.Differences of Knowledge and Attitude in the Pretest and Posttest of Control Group

Table.4.The Differences of Knowledge and Attitude in the Pretest and Posttest of Control Group

95% interval

] Deviation  Mean p-value diff
Variable Test n Mean _ -
std different Uppe
lower
r
Knowledg Pretest 30 -
47,600 2,197 0,267 1,47 0,164 0,656
e 0,123
Posttes 30
: 47,330 2,609
Attitude  Pretest 30 0,256 1,33 0,211 - 0,831
33,410 2,186
0,119
Posttes 30
: 33,215 2,423

Table 4 showsthat the pretestrate ofanemia prevention knowledge ofthecontrol group
is47,600with adeviation standard 0f2,197, while theposttest rate is47,330 witha deviation standard
0f2,609. The different rate of pretest and posttest(mean different) of the control group is 0,267
with lower -0,123 and upper 0,656. The Dependent t-test result is p-value = 0,164. Because the p-
value > 0,05, there is not significant pretest and posttest of knowledge inthe control group.

The pretest rate of anemia attitude of the control group is33,410with a deviation standard 0f2,186,
and the posttest rate is 33,215 with a deviation standard 0f2,423. The pretest and post-test
differences rate (mean difference) of the control group is 0,256 with lower  -0,119 and upper
0,831. The Dependent t-test result is p-value = 0,211.Because thep-value > 0,05, there is not
significant pretest and posttest of attitude inthe control group.

3.5 Differences of Knowledge and Attitude in the Pretest and Posttest of Intervention Group

Table 5. The Differences of Knowledge and Attitude in the Pretest and Posttest of Intervention

Group

95% interval

) Deviation  Mean p-value diff
Variable Test n Mean _ -
std different Uppe

lower
r
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Knowledg Pretest 30 47,800 2,145 3,933 3,133 0,007 1,241 6,626
e Posttes 30
) 61,866 5,668
Attitude Pretest 30 33,741 2,152 5,756 3,273 0,006 1,659 8,876
Posttes 30
. 40,165 6,433

Table 5 shows that the pretest rate of anemia prevention knowledge of the intervention group is
47,800 with a deviation standard of 2,145, while the posttest rate is 61,866 witha deviation
standard of 5,668. The pretest and post-test difference rate (mean different) of the intervention
group is 3,933, with lower 1,241 and upper6,626. The Dependent t-test result is p-value = 0,007,
because of p-value < 0,05, there is significant pretest and posttest of knowledge at intervention
group.

The pretest rate of anemia attitude of the intervention group is 33,741 with a deviation standard
0f2,152, and the posttest rate is 40,165 with a deviation standardof 6,433. The pretest and post-
test difference rate(mean different) of theintervention group is5,756 with lower 1,659 and upper
8,876. The Dependent t-test result is p-value = 0,006 because of p-value < 0,05, there is
significant.

There was no significant difference in the average increase in knowledge and attitudes in the
control group. In contrast,there was a significant difference in the average increase in knowledge
and attitudes in the intervention group. Based on these results, it can be concluded that the
knowledge and attitudes of a teenage girl towards anemia prevention in the two groups differed
significantly.

3.6. The Effectiveness of AnimatedMedia to Improve Knowledge and Attitude of Teenager Girl

about Anemia Prevention

Table 6. The Effectiveness of Animated Media to Improve Knowledge and Attitude of Teenager
girl about Anemia Prevention

] o Mean
Variable Group n Mean Deviation std ) t p-value
difference
Knowledg Control 30 47,33 2,609 3,467 2,152 0,044
e
Intervention 30 56,87 5,668
Attitude  Control 30 38,13 2,874 3,286 2,842 0,043

Intervention 30 49,72 5,715

Table 6 shows that the control group rate of anemia prevention knowledge is 47,33 with a
deviation standard 0f2,609, while the intervention group rate is 56,87 witha deviation standard of
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5,668. The different rate of the control and intervention group(mean different) is3,467. The
independent t-test result is p-value = 0,044, becausep-value < 0,05 shows that the animated media
effectively improves the knowledge of teenage girls about anemia prevention.

The control group rate ofanemia prevention attitude is 38,13 witha deviation standard o0f2,874,
while the intervention group rate is 49,72 witha deviation standard of5,715. The different rate of
the control and intervention group (mean different) is 3,286. The independent t-test result is p-
value = 0,043, because of p-value < 0,05, there is animation media effectively improving the
attitude of teenage girls about anemia prevention.

4. Discussion

In this study, it was found that the average age of the respondents was 16-17 years. This age range
is included in the adolescent category, where teenagers are those who are in the transitional stage
between childhood and adulthood [16]. At this time, teenager cognitive development occurs,
including changes in mental abilities such as learning, memory, reasoning, thinking, and language
[17]. Teenagers begin to have the capacity to acquire and use knowledge efficiently. They reach
their peak due to brain growth reaching perfection. The nervous system that functions to process
information develops rapidly [18]. During this period, it is important to provide adequate
information about reproductive health, one of which is preventing anemia in adolescence. The
accelerated growth of female adolescents is the basis for the quality of health and
intergenerational life [19]. The nutritional status of women is a key element in reproductive
health, including pre-pregnancy, pregnancy, and the health of breastfeeding mothers [20]. Lack of
adolescent knowledge about health is a significant problem. Knowledge is the entrance to
awareness which will be the basis for changes in better health behavior [21].

Education in this study was provided so that respondents had sufficient knowledge about anemia
prevention, which hoped that they would also behave and take measures to prevent anemia.
Attitudes based on knowledge will last longer than attitudes based on knowledge [22].
Respondents who agree with the information about anemia prevention have a positive attitude and
vice versa. People who disagree with information about anemia prevention have negative
attitudes. The results of this study are in line with the results of previous studies on the effect of
nutrition education interventions with animation media on increasing knowledge and attitudes
about young women, which indicate that the attitude of the subject before and after the
intervention [14].

Based on the data analysis, it was concluded that there was an increase in teenage girls'
knowledge and attitudes after being given education about anemia prevention. The increase in
knowledge and attitudes of young women in the intervention group was higher than the control
group. This indicates that the development of animation learning media can improve learning
outcomes, as indicated by an increase in teenage girls' knowledge score and attitudes about
anemia prevention[26].

Several factors based on the findings of the researchers, among others, are: 1) learning to use
animation media make respondents more excited because there has never been education on
anemia prevention with using the previous animation media, 2) the appearance of an attractive
animation media and accompanied by moving pictures motivate respondents to learn the concept
of anemia prevention that has never been obtained, 3) visualization using moving images makes
respondents interested in the concept of anemia prevention so that it can increase respondents'
understanding of the material. These results are also supported by several previous studies that
stated that multimedia positively affects biology learning achievement in students [23]. Other
research shows that multimedia can increase student interest and learning achievement in physics
[24], and animation media can also stimulate student interest and learning outcomes [25]. The use
of animation media effectively improves student learning outcomes because learning with
animation media involves the senses. Sight and hearing will make it easier for students to
remember and understand the material [12], besides learning more meaningful if it involves many
senses [13].
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5. Conclusion

1. There is no significant difference in respondents’ level of knowledge and attitudes in the control
group.

2. There is a significant difference in the knowledge and attitudes of the respondents before and
after being given education in the intervention group.

3. Education through animation media effectively affects the knowledge and attitudes of teenage
girls about anemia prevention.

The results of this study can be a consideration for applying health education, especially the
prevention of anemia in teenager girls, in a broader setting, namely the community and the school
organizing regular educational activities in collaboration with health education agencies and
health centers or local health offices.
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