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Abstract

Background: Non-communicable diseases (NCDs) are a global public health challenge. In
Ethiopia, NCDs accounted for 46% of total deaths in 2023. Despite this burden, inadequate
knowledge about NCDs contributes to late diagnosis and poor treatment outcomes. Although
effective health education intervention is believed to improve early diagnosis and treatment of
NCDs, there is limitation in reaching to the public with appropriate information and channel. This
study aims to bridge this gap by evaluating the effectiveness of storybooks as a health education
tool to improve knowledge about hypertension and diabetes among school children, while also

exploring areas of improvement of the storybooks.

Methods: This study employed a sequential mixed method design. The study was conducted from
January 2025 to March 2025 in two primary schools in Nifas Silk Lafto sub-city, Addis Ababa.
For quantitative part, pre-post study design was conducted with 449 randomly selected students
aged 12-19 years. Self-administered structured questionnaire was adapted from previously
published research and used to measure the knowledge of children regarding hypertension and
diabetes before and after disseminating the storybooks. The data were entered in to Epi-Data
version 3.1 and analyzed using SPSS version 26. Paired t-test was used to compare the mean
knowledge score of children before and after the intervention. A p-value less 0.05 considered
statistically significant. For qualitative part, eight focus group discussions were conducted to
explore areas of storybook improvement. The data were transcribed verbatim, translated in to
English and coded, then thematic analysis was done, which was facilitated by MAXQDA-24.

Result: The overall mean knowledge score increased from 10.41 + 5.50 to 14.48 + 5.24 for
hypertension and 12.02 £5.19 to 14.32 +4.84 for diabetes at end-line (P < 0.001). Knowledge gain
was varied significantly by grade level (P = 0.025). The key areas for improvement of the
storybooks that children suggested include simplifying the vocabulary, enhancing visual quality
with brighter images, larger fonts, and increased line spacing as well as including more detailed

health information.

Conclusion: Storybooks are an effective tool for improving children’s knowledge of hypertension

and diabetes. Health messages should be presented in simple, easily understandable and visually



attractive way. Future interventions should focus on refining these storybooks and expanding their

distribution to improve health outcomes.

Key words: Arts-based approaches, School children, Knowledge, Hypertension, Diabetes



1. Introduction

1.1 Background

Non-communicable diseases (NCDs) are chronic diseases that have longer duration, not
transmittable from person to person. These include cardiovascular diseases (CVDs), cancers,
chronic respiratory diseases, diabetes, chronic kidney disease, mental illness and neurological
conditions (1). In 2021, NCDs attributed to 75% of all deaths globally and 82% of premature
deaths (before reaching the age of 70 years) in low-and-middle income countries (2).

Among NCDs, hypertension and diabetes are the two most prevalent chronic diseases globally.
According to global statistical reports, 1.4 billion people had hypertension and 422 million
individuals were living with diabetes at the end of 2016 (3). A systematic review and meta-analysis
studies showed that in Ethiopia, the overall prevalence of hypertension and diabetes was 21.81%
and 3.3% in 2021, respectively (4, 5). Nearly 3/4th of the premature deaths occurring in adulthood
are the result of unhealthy behaviors initiated during childhood or adolescence (6). Even if there
is lack of evidence in prevalence of hypertension among children since it is diagnosed later in
adulthood, the estimated prevalence of diabetes among children aged 0-19 years old is 2.4 per
100,000 per year (7).

Hypertension and diabetes share common risk factors such as being overweight or obese, having
a sedentary lifestyle, unhealthy diet, chronic stress, poor sleep habits, smoking and excessive
alcohol consumption (8). They also shared common comorbidities and complications, such as

stroke, cardiovascular disease, chronic kidney disease, and retinopathy (9-11).

Sustainable Development Goal (SDG) 3.4 targeted to reduce by one third premature mortality from
NCDs through prevention and treatment by 2030 (12). As a result, the Ethiopia Ministry of Health
(MOH) developed the National Strategic Plan for prevention and control of NCDs to reduce the
burden of NCDs by promoting healthy lifestyles and reducing common risk factors (13). In light
of this, the Ethiopia National Health Promotion Strategic Plan (2021/2-2025/6) emphasized that
without increased public knowledge and behavior change health improvements in the country
would not be achievable (14). A lack of knowledge about NCDs and their risk factors creates
significant barriers to effective prevention and may increase the prevalence of these diseases;

hence, raising children’s knowledge of NCDs is crucial to finding a solution to this problem.



1.2 Statement of the problem

Since most NCDs are asymptomatic in early stages, people do not seek care (15). Only some
people were checked for common NCDs in 2020 as Ethiopian health sector transformation plan
yearly performance report described (16). The pooled prevalence of undiagnosed hypertension and
diabetes in Ethiopia was 21% and 5.68%, respectively in 2023 (17, 18).

A study showed that there is poor treatment adherence and frequent loss to follow-up among NCD
patients (19). About 42% of hypertensive patients defaulted from clinic attendance during the 30
month follow-up period and 47.5% of individuals were lost after being diagnosed with diabetes
(20, 21). Regarding treatment adherence, studies showed that the level of non-adherence to anti-
hypertensive drugs was between ranges between 24.9% and 38.2% (22, 23) and it is 31.41% for
anti-diabetic medications (24). The reasons for those poor treatment adherence and follow-up is
preference for traditional treatments, lack of knowledge, lack of health information, distance from

the health facility, associated costs and misunderstanding of NCD management (19).

Currently, hypertension and diabetes are becoming common among adolescents due to unhealthy
lifestyle choices (25, 26). Even though they are mostly diagnosed at later age, the disease progress
starts much earlier than its time of diagnosis which is at young age. Therefore, there is a need to

take preventive measures, such as awareness raising and early screening at young age (27).

Well-designed community-based educational initiatives positively influence knowledge, attitudes,
behaviors, and health outcomes related to NCDs; however, cultural barriers, participant retention
and engagement difficulties influenced program acceptance and adherence (28). Thus, art-based
approaches can help to understand how local knowledge and attitudes towards NCDs affect health
behaviors (29). Art is a bridge between culture and health that can improve everyone’s life (30).
Arts encompass a wide variety of forms including theatre, song, story-telling, dancing, and circus.
Thus, arts can be integrated into health systems to supplement NCD prevention and treatment (30).
However, in Sub-Saharan Africa, arts-based approaches to health promotion have yet to be widely
applied by researchers outside of HIV/AIDS (31). Having this insight, this study aimed at using
one of the arts-based approach which is storybook to improve children’s knowledge of

hypertension and diabetes.



1.3 Significance of the study

Storybooks are one of the art-based approaches that can communicate health messages in to a form
which can be easily understood, accepted and put into action by the intended audience. Storybooks
can motivate and encourage children in adopting a healthy lifestyle. They are also practical
methods to reach parents through their children. Therefore, using storybooks is an ideal strategy
to improve children knowledge on risk factors, early diagnosis, and treatment adherence of
hypertension and diabetes. Since art-based approaches haven’t been widely applied in the area of
NCDs in Ethiopia, this study will be used as a baseline for other researches. Furthermore, it will
provide a potential for planners, programmers, policy makers and researchers to use similar

approaches to improve knowledge on major public health issues.



2. Literature review

2.1 Burden of Hypertension

Globally, the burden of hypertension is increasing exponentially. In 2010, an estimated 1.39 billion
adults, equivalent to a prevalence of 31.1% had hypertension worldwide (32). It is projected likely
to exceed 1.6 billion by 2025 (3). The number is increasing in low- and middle-income countries
(LMIC) (1.04 billion) due to low economic growth, dietary change, and an aging population, while

remaining stable or decreasing in high-income countries (HIC) (349 million people) (32).

Hypertension is among the leading causes of CVD such as stroke and heart disease (33). Out of
17.9 million total deaths due to CVDs in 2019, more than half (10.8 million) were from
hypertension complications (34). However, according to WHO about 46% of adults with
hypertension are do not know that they have hypertension, less than half of adults with
hypertension (42%) are aware and on treatment and 21% of people with hypertension have their
condition under control (33).

There is regional variation in hypertension prevalence in Ethiopia. The highest prevalence of
hypertension observed in Addis Ababa (30.6%) and the lowest prevalence is in Afar (9.2%) (8).
The prevalence was higher among males (23.21%) than females (19.62%) (4). The variation also
showed among different age groups, which is 18-24 (7.1%), 25-39 (19.8%) and 40-54 (46.5%)
(35). Despite this increased prevalence, the proportion of undiagnosed hypertension remained high
ranging from 12.3% to 28.8% (36, 37). There is also high prevalence of uncontrolled
hypertension, which is 51% in 2023 (38).

2.2 Burden of Diabetes

The global prevalence of diabetes doubled from 7% to 14 % within 32 years from 1990 to 2024
(39). About 59% of diabetic adults did not seek or get treatment in the year of 2022, thus factoring
into the increase in the people that are left untreated and 90% of those within the group of people
that do not seek treatment or get treated for diabetes reside in low-and-middle-income countries
(39). Among the two types of diabetes, Type 2 diabetes is the most common form of diabetes

among people that are diabetic with a 90% prevalence among diabetic people (40).



A systematic review showed pooled prevalence of diabetes in Ethiopia ranged from 2% to 6.5%
(41) while a meta-analysis from 2021, showed specifically the pooled prevalence of type-2 DM to
be 6.5% in Ethiopia with values ranging from 2% ( Tigray) to 14% (Dire Dawa) (42). Similarly,
on other study in Addis Ababa, prevalence of diabetes mellitus was higher, 14.8% with sex

difference in of prevalence of 18.35% in males and 16.62% in females (43).

The age-adjusted prevalence of diabetes showed a rise from 3.4% in 2011 to 4.4% in 2024 and is
expected to be around 5.3% by 2050 (44). According to International Diabetes Federation (IDF)
2021 report, the estimated prevalence of diabetes among children aged 0-19 years old is 2.4 per
100,000 per year (7). However, in spite of the rising prevalence, studies carried out in different
regions of Ethiopia showed that the rate of undiagnosed diabetes is even higher, ranging from
2.3 % to 14.7 % (45).

2.3 Factors associated with knowledge of hypertension and diabetes

As studies done in Iraq and Venezuela among hypertensive patients showed knowledge of
hypertension was significantly associated with age, educational status, previous diagnosis of
hypertension, duration since diagnosis and family history of hypertension with the group under 30
years, those of shorter diagnostic duration and lower education showed a lower level of knowledge
while patients with a prior diagnosis of hypertension and those who had family history of
hypertension showed a higher level of knowledge about the disease (46, 47). On the other hand,
studies done in Thailand and Senegal indicated that having finished secondary school education
or higher, being employed, having family history of diabetes, and getting awareness by healthcare

staff were related to good diabetes knowledge (48, 49).

Studies done in Ethiopia showed poor knowledge about hypertension was observed among
younger age <40 years, unmarried, illiterate and rural dwellers whereas females, respondents with
family history of hypertension and those who were getting information from healthcare providers
was found to be more knowledgeable than their counterparts (50-52). While knowledge of diabetes
was positively associated with having primary education and above, urban residence, attending

diabetes educational sessions and family history diabetes, but there are controversial findings



regarding gender with some studies showed higher knowledge among females and others among
males (53, 54).

A study done regarding factors associated with knowledge of hypertension among adolescents
revealed that children from urban areas, those with the higher school grades, who had had their
blood pressure previously examined and those who had family history of hypertension showed
good knowledge about hypertension (55). However, the research did not show any significant
differences in knowledge about hypertension when taking age and sex into consideration (55). On
the other hand, knowledge about diabetes among adolescents was higher among girls, those who
heard about diabetes before, having family history of diabetes and among urban and semi-urban
residents (56, 57).

2.4 The role of Health Communication in NCD prevention and control

Health education and communication plays an essential role in health promotion through raising
awareness, altering perceptions, promoting motivation and ultimately bringing behavioral change
(58, 59). Even if communication is a tool to bring behavior change, it is affected by different
factors including the individual perceptions and belief, the social support system, the community
norms and other structural factors (economical, political condition of a country) (60). Therefore,

different communication approaches should be used that are tailored to targeted audiences.

In clinical settings and public health, behavior change communication (BCC) is essential for the
prevention of both communicable and non-communicable diseases (61). Research indicate that
effective health communication can promote positive behavior change and help to prevent chronic
diseases, respiratory illnesses, HIV/AIDS, COVID-19 as well as zoonotic diseases (60, 62, 63).
Despite this, a study done in Bahir Dar showed there are poor health communication practices in

preventing and controlling NCDs (64).

2.5 Art-based approaches to raise community knowledge

Nowadays art-based methods are largely employed within health research (65). They consist of
visual arts (like photography, video animations, digital media, drawing, paintings, sculpture),

performing arts (theater, storytelling through audio dramas) and written narratives (66, 67). Among
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such narratives are an effective means of health message delivery and appealing for audiences
(68).

The research findings showed arts humanize, simplify and empower health communication. Target
audiences can be drawn in and engaged by the arts, which can also lessen hierarchical divisions
and tensions that can hinder communication between community members and health
professionals. Moreover, the arts can communicate at an emotional and culturally relevant way

that allows concepts to be embodied and made actionable (69).

A study carried out on exploring arts-based interventions for prevention of substance use among
youth reported that they can empower young people in prevention of drug use by engaging them
(70). Another study indicated that arts-based health education programs able to effectively involve

young people in prevention of sexually transmitted disease (STD), HIV/AIDS and hepatitis (71).

A scoping review done in Sub-Saharan Africa showed arts-based approaches have been widely
used in communicable disease research, particularly HIV/AIDS, Ebola and Malaria, but are still
underutilized in NCD research (31). The arts-based participatory workshops conducted in
Tanzania and Malawi indicated art-based approaches as a novel method to inform development of
culturally appropriate NCD prevention strategies (29).

2.6 Children’s health literacy

Health literacy among children is an understudied area in Ethiopia. There aren’t many studies done
on health literacy especially on younger age groups but the ones done showed limited health
literacy among young students and adolescents although general literacy rate has shown an
increment over the past years (72, 73). For instance, a study done among students in southwest
Ethiopia showed 65% of them had limited health literacy levels for which parent’s occupational

status, age and grade level were major predictors (74).

Other studies done in different parts of Ethiopia showed a prevalence of 30% (Southern Ethiopia,
2023) and 25% (Oromia region, 2023) of adequate sexual and reproductive health (SRH) literacy
while another study showed prevalence of 18% (Oromia region, 2021) of literacy regarding

reproductive health among students (75, 76). Being female, school type, mother’s and father’s
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occupation, family income, attending SRH topic, and SRH service use were found to be
significantly associated with sexual and reproductive health literacy with many relying on internet
for seeking information (75-77). Similarly, a study that assessed mental health literacy among
students found that female students were more literate on mental health than males (78). However,
there’s limited study assessing health literacy on NCDs especially among students in Ethiopia
making it even more difficult to understand level of knowledge on NCDs among students and

develop appropriate and tailored interventions.

2.7 Children’s storybooks to improve health

Arts-based approaches are a powerful in promoting behavior and attitude change among children
(79). Lifestyle changes are effective when began at the earliest years of childhood (80). To best
promote healthy behavior and adopt a healthy lifestyle in adulthood, children have to learn about
risk factors, prevention and treatment of NCDs. School based interventions can reach all the

children regardless of their social and cultural background (81).

Educating children also influences parents’ healthy behavior through sharing the information they
gained (82). A study on a school-based cardiovascular prevention program showed that children
teach parents and demand changes in lifestyle of the whole family based on their beliefs taught at
school (83). Parents also indicated their values, preferences, attitudes, and personal behaviors are

influenced by their children (84, 85). Therefore, children are agents to bring behavior change.

Since stories play an important role in children's imagination and perception of the world, it is
crucial to take this into account when working on them (86). Storybooks are suggested as a
powerful educational tool to spread health information and promote wellbeing among school

children, which might be an instrument to foster collective health (87).



Conceptual framework

Socio-demographic characteristics

— Age of child

— Sex of child

— Grade level

— Educational status of parents

— Exposure to health education

«---

Behavioral and cultural

factors

Knowledge —

Clinical factors

— Family History of
hypertension

— Family history of diabetes

Children’s Health Literacy

Lifestyle (dietary habit, about

----- » .
physical activity, smoking & Hypertension &
alcohol use) Diabetes
Preference for traditional ————
treatments

V.
N
N
N
AN
N
Children’s Storybooks

Figure 1: Conceptual framework for a study on arts-based approach to improve children

knowledge of hypertension and diabetes in Addis Ababa, Ethiopia developed by reviewing
different literature (87-90)




3. Objective

3.1 General objective

To evaluate the effectiveness of storybooks in improving knowledge about hypertension and

diabetes among school children and to explore areas of improvement of the storybooks

3.2 Specific objectives

1. To evaluate the effectiveness of storybooks in improving knowledge about hypertension
among school children

2. To evaluate the effectiveness of storybooks in improving knowledge about diabetes among
school children

3. To explore areas of improvements of the storybook for improving knowledge about
hypertension among school children

4. To explore areas of improvements of the storybook for improving knowledge about

diabetes among school children
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4. Methods

4.1 Study area and period

The study was conducted from January 2025 to March 2025 in Addis Ababa, the capital city of
Ethiopia. It is sub-divided in to 11 sub-cities. Nifas Silk Lafto Sub-city is one- of the 11 sub-cities
in Addis Ababa city administration. It covers an area of 5876.02 hectares. It situated in the South
Western part of Addis Ababa, bounded from the South by Oromia Special Zone, from the North
West by Kolfe Keranio, from the East by Bole and Akaki Kality and from North by Lideta and
Kirkos. At present, the sub-city is divided in to 12 woredas (91). Based on the census report 2007,
Nifas Silk Lafto has a total population of 316, 283 from which, 148, 984 are males and 167, 299
females (92). There are 22 primary government schools (grade 1-8) in Sub-City of Nifas Silk Lafto.
Among those, 2 schools were targeted by the project. The selected schools to distribute the

storybooks were Atse Zerayakob and Hawaryaw Petros primary schools.

4.2 Study design

This study employed sequential mixed method study design. The quantitative part used one group
pre-post study design to compare the level of knowledge about hypertension and diabetes among
school children before and after the intervention. For the qualitative part, descriptive study

approach was employed to explore potential areas of improvement in the storybooks (93).

Description of the intervention/ the storybooks

Author Daniel Worku, and Artist Gebreyesus Asmare had produced two Amharic short storybooks
for school children aimed at creating knowledge regarding hypertension and diabetes. The content
of the storybooks was reviewed by medical doctors and public health experts during the design
phase, and their comments were incorporated. Those books were based on a narrative featuring
the two NCDs. Each book contains general description of the diseases, the causes and common
symptoms of the diseases, treatment options and medication adherence, the complications and
commonly held beliefs and myths. The two storybooks titled as follows: “Tinshua doctor”, which
is about hypertension and “Zihonochun filega”, which about diabetes. The first book, “Tinshua

doctor”, is divided into 6 chapters and contains 16 pages, while the second book, “Zihonochun
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filega”, is also divided into 6 chapters and contains 23 pages. Each page includes colored pictures
illustrating the actions of the characters described in the text below. The text is in font size 14,
while the titles for each chapter are in font size 21. Each book was distributed in series. The reading
time given to the children was one month for each storybook.

4.3 Study participants

Source population: The source population of this study was all school children who are grade 7
and 8 (age 12 to 19 years) living in Addis Ababa.

Study population: The study population were children who were learning in selected schools and
given the storybooks.
4.4 Inclusion and exclusion criteria

Inclusion criteria: All children who had given the storybooks were included in the study.

Exclusion criteria: There was no specific exclusion criteria.

4.5 Sample size determination

For quantitative:

The sample size was determined according to double population proportion formula, using Epi
Info version 7.2.6.0. Since there were no estimates available related to children’s knowledge about
hypertension and diabetes, sample size was calculated assuming 50% baseline knowledge of
hypertension and diabetes and a conservative increase in knowledge of 10% after the intervention.
This 10% change in knowledge from baseline to end-line was used for sample size calculation.
Thus, the sample size of 449 was calculated at 1.96 critical value of 95% confidence interval (Cl)

and 0.84 critical value at 80% power (Zp),

n=Zw?2 +7p) *P1(1-P1+P2(1-P2))

(P1-P2)
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n =408 + 10% non-response = 449 (sample size before and after the intervention)
For qualitative:

For each storybook four Focus Group Discussion (FGD) sessions were conducted with each FGD
contain 7 to 11 participants. Number of FGDs were adjusted until saturation reached, where there

was a redundancy of information.

4.6 Sampling technique

Quantitative: The two schools in which the intervention was done, were selected conveniently
since the project targeted on them. Systematic random sampling technique was applied based on

students’ attendance list to select the study participants.
K=N/n  where K = Sample interval, N = Population size, n = Sample size

K = Total number of students

Calculated sample size

K=672=15
449
Therefore, the first person was selected randomly, then every 2" person was selected until the

desired sample size was reached.

Qualitative: Maximum variation sampling technique was employed to select respondents for
Focus Group Discussions (FGDs). Students from different grades (sections) and with different age

groups from both sex were included in the FGDs.
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Figure 2: Schematic presentation of sampling procedure for a study on arts-based approach to
improve children knowledge of hypertension and diabetes in Addis Ababa, Ethiopia

4.7 Data collection tools and procedures

Quantitative: Data were collected using questionnaire adapted from previous studies (88-90, 94,
95) and modified based on the study objectives by the investigator. The questionnaire was
developed in English and translated to Amharic for data collection. Data were collected by
recruited data collectors through self-administered questionnaire and it was supervised by principal
investigator. The students generally assumed to have the cognitive skills to understand and respond

to questions independently. Data were collected from the same students and same questionnaire
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was used before and after the intervention. Each student were get special identification number

during the baseline assessment and was evaluated after the intervention.

Qualitative: Data collection was conducted after each book get distributed. The data were
collected through Focus Group Discussions (FGDs). Students who got the storybooks were
included in the discussions. The discussion guide was prepared in English and translated to
Ambharic. The guide was prepared by the principal investigator based on the research objective and
generally consisted of four sections. The first section was an introductory part that focused on the
characters; favorites, friends or those perceived as scary characters to explore how the children
engaged with the story. The second section explored how the children understood and applied the
knowledge gained from the storybooks as well as the clarity of the information presented. The
third section was focused on children’s reaction to the storybooks. This section gathered feedback
from children towards the storybooks regarding the content, writing style, illustrations and any
difficulties encountered with vocabulary, missed ideas and other areas of improvements of the
storybooks. The last section explored the knowledge sharing behavior of children and gathered
suggestions for future distribution sites of the storybooks.

The FGDs were conducted in quiet places such as school libraries and halls. Before starting each
sessions, participants were assigned codes (participant 1, participant 2, etc.) according to their
seating arrangement and their socio-demographic information was collected based on these
numbers. The moderator approached the participants in a friendly manner and created a
comfortable environment, began the discussion with self-introduction and encouraged participants
to feel free and talk openly. The discussion lasted an average of 1 hour and 9 minutes (ranging
from 41min to 1:31hr) and it was flexible enough to accommodate participants' responses to
questions, without limiting or interrupting them. The FGDs were moderated by the principal
investigator and all the information was tape-recorded. Throughout the discussion, in addition to
audio recording, moderator also took note about participants’ facial expressions and other
nonverbal cues. After all the questions were addressed, the moderator was asked the participants
if there was anything additional they want to discuss or mention. Finally, the participants were

acknowledged for their time and cooperation.

4.8 Measurement and variables
15



4.8.1 Measurement

The first part of each questionnaire focused on socio-demographic information that includes age,
sex, grade, and religion, family history of NCDs and educational status of parents. Knowledge was
the outcome variable. There were two outcome variables (knowledge about hypertension and
knowledge about diabetes), which was measured independently. For each question the correct

answer was coded as ‘1’ while the wrong answer was marked as ‘0’.

Knowledge about hypertension was assessed by 26 items (6 items about general understanding, 4
items about symptoms, 7 items about risk factors, 4 items about treatment and 5 items about
complications). Knowledge about diabetes was assessed by 26 items (3 items for definition, 5
items for risk factors, 6 items for sign and symptoms, 8 items for management and 4 items for

complications). The sum of knowledge score for each disease was range between 0 and 26.
4.8.2 Study variables

Table 1: Variables associated with knowledge of hypertension and diabetes

Outcome variables Independent variables

Knowledge about Hypertension » Sociodemographic characteristics (Age, Sex, Grade,
Religion and Living with parents)

» Family history of hypertension

» Educational status of parents (Educational status of

mother and Educational status of father)

Knowledge about Diabetes » Sociodemographic characteristics (Age, Sex, Grade,

Religion)
» Family history of diabetes

» Exposure to health education regarding diabetes
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4.9 Operational definitions

Knowledge: It is the level of understanding about the causes, risk factors, sign and symptoms,

treatment and complications of NCDs.

Effectiveness: The storybook will be considered effective if it demonstrates a statistically

significant increase in mean knowledge scores.

Evaluation: It is the process of assessing the impact of storybooks on participants' knowledge
regarding hypertension and diabetes. It involves measuring participants' knowledge before and

after the intervention through questionnaires.
School children: are groups belongs to adolescents whose age is between 10 and 19 (96).
Sociodemographic characteristics: such as age, sex, grade, and religion.

Family history of hypertension: A participant is considered to have a family history of
hypertension if at least one of the parent or sibling has been diagnosed with hypertension (blood

pressure > 140/90 mmHg) or is currently receiving treatment for hypertension (97).

Family history of diabetes: A participant is considered to have a family history of diabetes if they
have a parent, brother, or sister with diagnosed with diabetes mellitus (Type 1 or Type 2), as

confirmed by a healthcare provider (98).

Exposure to health education regarding diabetes: If the participant has participated in at least
one organized educational session (class, seminar, or workshop) on diabetes prevention,

management, or general awareness.

Storybooks: They are booklets, typically designed to transmit a health message about

hypertension and diabetes.

4.10 Data quality assurance

Quantitative: Questionnaire was prepared in English and then translated to Amharic and
translated back to English to observe its consistency. The questionnaire was pretested in 5% of
17



sample size before actual data collection. The pre-test was conducted at Netsanet Chora primary
school and appropriate modification was made based on the findings. The overall Cronbach's alpha
for knowledge-related questions was 0.71 and 0.77 for hypertension and diabetes respectively,
suggesting acceptable consistency of the questionnaires. There was one day training to data collectors
regarding the purpose of study, questionnaire, ensuring confidentiality of participants and the data
collection procedure. During data collection, close supervision was made and the collected data

was checked for completeness by the principal investigator.

Qualitative: To maintain trustworthiness (rigor) of the findings the following procedures was
taken. In order to ensure credibility, the investigator took adequate time with study participants to
build rapport. There was also triangulation of data using multiple sources. Maintaining thick
description of the context and participants allowed other researchers to get deeper understanding
and transferability of the study in other settings. Documenting all the study process including
written informed consent, data collection methods, audio records and transcripts were kept for
doing audit trial by colleagues and peers to see the objectivity and neutrality. To assure
dependability, the codes and extracted categories will be presented to audit the process of data
extraction and categorization. Confirmability will also established by audit trial and the words of

study participants (quotations).

4.11 Data analysis procedures

Quantitative: The data were checked for completeness, coded and entered into the computer using
Epi-data Version 3.1 and after cleaning it was exported to SPSS version 26 for statistical analysis.
Items that were negatively specified were inverted prior to analysis. Descriptive statistics such as

frequencies and proportions were calculated at baseline and used to summarize the data.

A paired t-test was used to compare the significant differences in mean knowledge scores before
and after the intervention. A p-value of <0.05 was considered to be statistically significant.
Repeated measures ANOVA was conducted to compare the baseline and end-line mean knowledge
scores among different socio-demographic variables i.e. age, sex, grade, religion, educational
status of parents, exposure to health education and family history of hypertension and diabetes.

The post hoc tests with Bonferroni correction was used for multiple comparisons. The assumption
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of sphericity was checked using Mauchly's Test of Sphericity. If Mauchly's Test was significant
(p < 0.05), indicating a violation of sphericity, the degrees of freedom were corrected using the

Greenhouse-Geisser or Huynh-Feldt correction.

Qualitative: After completed the discussions, the information stored on an audio recorder was
transcribed verbatim and translated into English. After the transcription, the researcher was read
the transcripts repeatedly and codes were emerged inductively. The coded data was categorized
based on similarities of the meanings of code. Then, theme and sub-themes were developed from

categories and thematic analysis was done. Data analysis was facilitated by MAXQDA 24.

To enhance the validity and reliability of the findings, this study employed a triangulation
techniques, specifically method triangulation that compare and contrast the quantitative findings
with the qualitative insights. For instance, if the quantitative data showed a significant increase in
knowledge scores, the qualitative data could help to understand why the storybooks were effective
particularly the specific aspects of the storybooks that were engaging or informative. But, the
knowledge gain might differ for each items. The FGD further explored areas of improvement in
terms of the content, the design and so on. Therefore, any similarities and discrepancies between
the qualitative and quantitative findings explored further more to provide a comprehensive
understanding of the effectiveness of the intervention.

4.12 Ethical consideration

Ethical clearance was obtained from the Research Review Committee of School of Public Health
of Addis Ababa University. All study activities was abided by basic ethical principles; respect for
person’s autonomy, beneficence, non-maleficence and justice. A Participant’s Information Sheet
and consent form were annexed and translated into the local language. The objective and
importance of the study was also explained & informed consent was obtained from each
participant. However, since the study participants are children, the consent was obtained from their
parents or guardians. Participants who were unwilling to participate in the study & those who
wanted to quit from the study at any point was informed to do so without any restriction.
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4.13 Dissemination of the results

The result of this study presented to Addis Ababa University, School of Public Health as part of
masters’ thesis and made available to the project funder and other potentially interested
organizations. Efforts will be made to publish in peer review journal and present in various

seminars and workshops.
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5. Results

5.1 Quantitative findings

5.1.1 Socio-demographic characteristics

A total of 449 participants were recruited for this study; among them, 414 completed the end-line

assessment for hypertension, resulting in a response rate of 92.2%, while 421 completed the end-

line assessment for diabetes, with a response rate of 93.7%.

The participants' mean age was 14.18 + 1.22 years (Range 12-19); more than half of the

participants were female 257 (59.1%). About half of the participants were grade 7 students 224

(51.5%). Regarding educational status of parents, about 85 (9.8%) of parents were unable to read

and write. Only 82 (18.9%) of participants had a family history of hypertension and 63 (14.5%)

had family history of diabetes.

Table 2: Socio-demographic characteristics of study participants at baseline (n=435)

Variable Category
Age (in years) 12-14
15-17
Above 17
Sex Male
Female
Grade Grade 7
Grade 8
Religion Orthodox
Muslim

Frequency

299

128
8
178
257
224
211
284

88

Percent
(%)

68.7
29.4
1.8
40.9
59.1
51.5
48.5
65.3

20.2
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Protestant 60 13.8

Other 3 0.7

Living with parents Yes 414 95.2
No 21 4.8

Educational status of mother Unable to read and write 62 14.3
Primary education 161 37.0

Secondary and preparatory 108 24.8

Higher education 82 18.9

Educational status of father Unable to read and write 23 53
Primary education 110 25.3

Secondary and preparatory 130 29.9

Higher education 144 33.1

Exposure to health Yes 64 14.7
education regarding diabetes No 371 853
Family history of Yes 82 18.9
hypertension No 353 81.1
Family history of diabetes Yes 63 14.5
No 372 85.5

5.1.2 Hypertension and diabetes knowledge scores at baseline and end-line

The baseline and end-line survey findings showed a generally positive trend in the knowledge
change regarding hypertension and diabetes among participants. The overall mean knowledge
scores for hypertension and diabetes increased from 10.41 to 14.48 and 12.02 to 14.32,
respectively. Each items showed different levels of improvement as described in Table 3 and Table

4 below.
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Table 3: Comparison between baseline and end-line knowledge scores regarding hypertension

S/N | Items Number Baseline End-line
of items
Mean + SD | Min, Max | Mean £ SD | Min, Max

values values
1 General understanding | 6 243151 |[(0,6) 3.01x145 |(0,6)
2 Sign and symptoms 4 1.67+1.33 |(0,4) 240+£1.26 |[(0,4)
3 Risk factors 7 222+1.95 |[(0,7) 343+214 |[(0,7)
4 Treatment 4 243+1.30 |(0,4) 3.10+£0.99 |((0,4)
5 Complications 5 1.66+1.41 |(0,5) 253+1.63 |(0,5)
6 Overall knowledge 26 10.41 £ 5.50 | (0,23) 14.48 + 5.24 | (4,25)

Table 4: Comparison between baseline and end-line knowledge score regarding diabetes

S/N | Items Number Baseline End-line
of items
Mean + SD | Min, Max | Mean £ SD | Min, Max

values values
1 General understanding 3 1.29+0.87 |(0,3) 1.50+0.87 |(0,3)
2 Sign and symptoms 6 2.18+1.83 | (0, 6) 2.75+1.79 |(0,6)
3 | Risk factors 5 227+157 [(0,5) 2.70+1.43 [(0,5)
4 Management and control | 4 347+£0.99 |(0,4) 3.57+£0.85 |(0,4)
5 Complications 4 1.08+1.14 |(0,4) 1.60+1.29 |(0,4)
6 Hypoglycemia and its 4 1.74+1.26 | (0,4) 2.19+1.24 |(0,4)

management

7 Overall knowledge 26 12.02 £5.19 | (0,25) 14.32 + 4.84 | (3,26)
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5.1.3 The effect of using storybooks in improving knowledge regarding hypertension and
diabetes

The statistical paired t-value for overall knowledge score was found as 16.209 (P-value <0.0001,
d =0.79) and 9.404 (P-value <0.0001, d = 0.42) for hypertension and diabetes respectively. This
emphasizes that the difference between end-line and baseline and knowledge score was found to
be statistically significant. The effect size (d) indicates moderate to large impact of a storybook

intervention in improving knowledge.

Table 5: Effect of storybooks in improving knowledge regarding hypertension and diabetes

Knowledge | Mean +SD | Paired Differences t-value | Effect | P-value
score Mean difference SD size (d)
(95% CI)

Hypertension | Baseline 10.414£5.504 | 4.070 (3.576, 4.564) | 5.109 | 16.209 | 0.79 <0.0001
End-line 14.4845.244

Diabetes Baseline 12.02 £5.19 | 2.299 (1.819, 2.780) [5.017 [9.404 |0.42 <0.0001
End-line 14.32 + 4.84

5.1.4 Effect of storybooks in improving knowledge regarding hypertension according to

socio-demographic characteristics of participants

A repeated measures ANOVA showed a significant association between knowledge scores of
hypertension and grade (P = 0.025). A mean difference of grade 8 children (M=4.66, SD=5.22)
was higher than those of grade 7 children (M=3.53, SD=4.96). However, there was no significant
association between mean knowledge scores and other socio-demographic variables as shown in
the table 6 below.

Table 6: Repeated measures ANOVA results for knowledge scores of hypertension across various

socio-demographic characteristics (n= 414)

Variables Baseline End-line N Within subjects
effect
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Grade

Age

Sex

Religion

Educational
Status of
Mother

Educational
Status of
Father

Grade 7
Grade 8

12-14

15-17
Above 17
Male
Female
Orthodox
Muslim
Protestant

Other

Unable to
read and
write

Primary
Education

Secondary
and
preparatory

Higher
Education

Unable to
read and
write

10.31 £5.17

10.52 + 5.86

10.33 £ 5.46

10.89 £5.59

6.38 + 4.37

9.84 +5.89

10.79 £5.21

10.40 £5.46

10.42 £5.24

10.33 £6.22

12.33+3.51

10.02 £5.81

9.94 +5.17

11.21 +£5.60

10.73 £ 5.64

10.16 £ 5.47

13.84 +£5.23

15.18 £5.17

14.10 £5.29

15.73 +£4.80

10.00 + 5.68

14.42 +5.66

14.52 + 4.95

14.67 £5.19

14.12 +5.23

14.09 £ 5.62

14.67 + 3.78

14.25+5.81

14.40 £ 5.07

15.07 £ 4.96

1412 £5.35

13.16 + 5.26

217

197

289

117

165

249

271

83

57

80

156

100

78

50

P-
value™

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

25

value

*kk

0.025

0.158

0.093

0.703

0.460

0.272



Primary 10.17 £5.00 14.83 +£5.30 105
Education

Secondary 10.88 + 5.82 15.11 +5.18 123

and
preparatory
Higher 10.26 £ 5.61 14.13+5.18 136
Education
Family Yes 10.79 £ 5.35 15.62 + 5.52 81 <0.0001 0.137
history of
hypertension
No 10.32 £ 5.54 14.20 £5.14 333

* Reported as Mean £ SD, ** Significant value < 0.05 for change between baseline and end-line
knowledge scores only, *** Significant value < 0.05 for change in mean knowledge scores among
socio-demographic variables

5.1.5 Effect of storybooks in improving knowledge regarding diabetes according to socio-

demographic characteristics of participants

A repeated measures ANOVA showed a significant association between knowledge scores of
diabetes and religion (P = 0.012). Since the association between knowledge score and religion was
significant, post-hoc tests were conducted to determine which specific groups differed
significantly from each other. All p-values are 1.000, indicating that there are no significant
differences between the categories. There was no significant association between mean knowledge
scores and other socio-demographic variables as indicated in table 7.

Table 7: Repeated measures ANOVA results for knowledge scores of diabetes across various

socio-demographic characteristics (n=421)

Variables Baseline End-line n Within subjects effect
P- P-
value™ value™
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Age

Sex

Grade

Religion

Exposure
to health
education
regarding
diabetes

Family
history of
diabetes

12-14

15-17

Above 17

Male

Female

Grade 7

Grade 8

Orthodox

Muslim

Protestant

Other

Yes

No

Yes

No

12.01 £5.24

12.08 £5.15

11.50 £4.72

10.90 +5.29

12.78 £5.00

11.72 +£5.11

12.34 £5.28

12.04 £5.18

11.62 +£5.23

12.31+5.18

15.00 + 6.68

13.30 +4.98

11.80+5.21

13.63 +5.05

11.74 +5.18

14.23 +4.97

14.52 + 4.64

14.33 + 3.26

13.50 + 4.82

14.88 +4.78

14.00 + 4.84

14.66 + 4.83

14.36 £ 4.71

14.92 + 4.46

13.35+5.75

12.25+7.18

15.02 £ 4.59

14.20 + 4.88

15.81 +5.05

14.06 + 4.77

283

132

170

251

218

203

278

84

55

63

358

62

359

<0.0001

<0.0001

<0.0001

0.141

<0.0001

<0.0001

0.881

0.312

0.934

0.012

0.316

0.836

* Reported as Mean + SD, ** Significant value < 0.05 for change between baseline and end-line
knowledge scores only, *** Significant value < 0.05 for change in mean knowledge scores among

socio-demographic variables
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5.2 Qualitative findings
5.2.1 Socio-demographic characteristics

A total of Eight Focus Group Discussions were conducted (4 FGDs for each storybook). Each
FGD group composed of 7-11 participants. About half of the participants were grade 7 students
(52.6%) and more than half were female students (63.2%). The mean age of the participants was
14.5 years (SD = 1.87; range = 12-17 years). One major theme (feedback towards the storybooks)
and 7 sub-themes were emerged from the analysis of the FGD data.

5.2.2 Feedback towards the storybooks
5.2.2.1 Clarity and Comprehensibility

Most of the participants expressed positive feedback about the storybook. They appreciated that
the health messages about hypertension and diabetes were simple and easy to understand. The
narrative style was also engaging and facilitated learning.

“The message conveyed in the Little Doctor book was very simple and easy to understand. And it

was written in a way that we could learn from it easily.” (FGD 2 HTN: A 14yr female, grade 8)

“It was clear to understand. As I read one page, I was imagining what the next page would be.”

(FGD 3 DM: 14yr male, grade 7)

However, several participants struggled with understanding certain texts due to the presence of

difficult/unfamiliar words and complex vocabularies, particularly in the first storybook.

“...but in some sections, it is written in local words and it may be difficult for a person who does
not understand local words to understand it. And if this is written in common Amharic words, it

may be more understandable or interesting.” (FGD 2 HTN: A 14yr female, grade 8)

They suggested practical solutions to improve comprehension, such as simplifying the language,

using more common terms, and providing a glossary or footnotes to explain those difficult words.
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“There were difficult words. It would be good if they were numbered and explained at the bottom
like a footnote. (FGD 4 HTN: 13yr male, grade 7)

5.2.2.2 Emotional Connection

Participates showed emotional connection to characters of the storybooks that supported them in
understanding the health message. Participants showed favorable feeling towards characters that
support their families in management and control of hypertension and diabetes as well as creating
awareness among the community. While others expressed their empathy and concern for those
characters who were facing health problems. This demonstrates a deeper engagement with the

narratives.

“I like two characters, the little Doctor and Martha. Because Martha give care for her father
and aware of the disease. The little Doctor also made efforts to protect the community from
disease.” (FGD 2 DM: 14yr female, grade 8)

“I' was afraid of Aster's mother, I was afraid of her...because she was really sick, she would die
or because the people did not understand Aster, she would have gone and died without getting
the treatment.” (FGD 1 HTN: 13yr female, grade T)

Furthermore, participants noted that the stories were similar to what happens around them and

accurately reflect a real challenges faced by the community.

5.2.2.3 Appearance

Most of the participants were told that the pictures included in the storybook were interesting and
descriptive. The cover design was also perceived as attractive and inviting to read the books.
Generally, they highlighted the importance of illustrations in making the complex health
information easier to understand for the reader. Moreover regarding the text, participants

appreciated the writing style and presentation of the story section by section.

“If people get this book, even if they are not that active readers, they will understand it by
looking at the pictures. The pictures explain the essence of the story. So they can understand the
idea from the pictures.” (FGD 3 HTN: A 13yr female, grade 8)
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“It is interesting. It is interesting the way it is written part by part. It is short, but it is

interesting.” (FGD 2 HTN: 14yr male, grade 8)

While the participants appreciated the illustration and the text layout, they were also provide
constructive feedbacks to improve the quality of the storybooks. One of the suggestion was on

improving the image quality and the other was on increasing the spacing between lines and using
larger font sizes to enhance readability.

“It's cool if the image is a little bright. It's also a bit blurry, and it would be good if it were
edited.” (FGD 4 HTN: 15yr female, grade §)

“The texts are very closely together and if written a little further apart, | mean there should be a

gap in between.” (FGD 1 HTN: 15yr female, grade 7)

5.2.2.4 The content

Participants highlighted that the storybooks were comprehensive and described the diseases
through character’s experience. They appreciated the in-depth explanations of the diseases. The

storybooks not only inform the readers, but also empowered them to make healthy lifestyle
choices and to support others too.

“Compared to other books, this one is written in detail; the others are just superficial. For
example, about blood pressure, we are given detailed information about how Aster's mother(one
of the character) got sick, the symptoms, what medicine she took, and what she did when she
went to the doctor. There is another textbook that is not well-explained, so it only describes the
routes and nature of the disease, but does not describe it in terms of characters.” (FGD 3 HTN:

14yr female, grade 8)

“From this book, I learned how to save a person with diabetes and not only help a person with
diabetes, but also how to protect myself from diabetes, adjust my diet and do various sports to
prevent diabetes; if someone in our family has diabetes, | learned to take the medicine correctly

and do various things from this book.” (FGD 1 DM: 14yr male, grade 7)
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Despite the positive feedback, participants were mentioned some of the gaps in the content of the
storybooks. They have compared the content of these storybooks with the books that they read
previously. They expressed a need for more detailed information on the normal blood pressure and
blood sugar levels, how the diseases are caused and the risk factors and also the fact that such
health conditions are chronic. They suggested that including these factors would enhance the

comprehensiveness of the book.

“There are a couple of things missed that are more important here, if it is complete, it will be
closer. When | compare, | forget the number (the normal range of blood pressure) right now; but
in that book (a book that a participant read before) it says that when the number rises, it reaches

a dangerous level. Here, too, the number is not mentioned...And also such things are described
like coffee and fatty foods as a risk factor there, it would be better if they were mentioned here. ”
(FGD 2 HTN: 14yr female, grade 8)

“The question of whether blood pressure is a disease that can be cured with proper medication

has not been answered.” (FGD 3 HTN: A 14yr female, grade 8)

“This book does not explain how blood pressure occurs and how we can reduce its consequences
after it occurs.” (FGD 2 HTN: A 16yr female, grade 8)

5.2.2.5 Preference

More than half of the participants expressed strong preference for reading a storybook rather than
listening the audio recordings of the narrative. They believe that it helps in developing their reading
habit and enhancing understanding of the message. Additionally, they recognized that the need for
audio recordings particularly for those people with visual impairments, people lacking reading

habit and those who can’t read and write. Some others prefer to watch it in a movie.

“I think it would be good if it was recorded and broadcast. Because it would be difficult for
blind people to read, so it would be good if it was recorded and broadcast.” (FGD 3 DM: 13yr
male, grade 7)
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“I prefer the narrative. Even if many people can read, they won't have the desire to read it.
There are also many uneducated people in the country, so | think it would be good if it was

broadcast on the radio so that they could gain awareness. ” (FGD 3 DM: 14yr female, grade 8)

5.2.2.6 Knowledge sharing

Some of the participants have shared what they learned from the storybooks with their family,
which creates a meaningful discussion regarding the diseases among the children and their family
members. The participants not only gained the knowledge but also enabled them to play active

roles in helping others within their communities.

“I read the book at home as soon as it was given to me. I told to my family when they came
home from work... I told them up to the page I had read. Then they told me to finish the whole
story and tell them the whole story. Then I finished the story and told them everything about
diabetes. So that in the future, if our relative suddenly comes to our house and has this problem,
I will reach him first; because I know the prevention method and what the symptoms are. They
(her family) also told me what they know about diabetes.” (FGD I DM: 14yr female, grade 7)

However, the level of engagement varied among families. While some families were receptive and
showed interest in discussing more about diseases, but some others were others were less involved

and less responsive to these discussions.

“I told my family about the nature of diabetes, what to do if they find someone who is
unconscious due to low blood sugar, and to check their blood sugar as soon as possible. Then,

they said, "You're a child, why are you worried about this?" (FGD 2 DM: 14yr female, grade 8)

Additionally, most of the participants mentioned that they faced challenges in communicating the
health messages to their families due to the busy work schedule of their parents. This time

constraint hindered interaction and effective communication of health information.

“The reason I haven't told my family is because they're busy with work and don't pay much
attention to it.” (FGD 3 DM: 14yr female, grade §8)
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Some others were influence their family members in managing hypertension and diabetes
effectively. They provided advice on lifestyle modification, encouraged adherence to medication
and medical care seeking. Interestingly, the ripple effect of knowledge sharing extended beyond
immediate family. Children were also creating awareness among their neighbors and guided them

on healthier lifestyle practices.

“...my mother is hypertensive patient. | always tell her not to use things that increase blood
pressure, such as salt, coffee, and various other things. And I help her to go to her
appointments...” (FGD 2 HTN: A 14yr female, grade 8)

“I told our neighbor. My neighbor's sister was sick and | told her about hypertension and she
went to the doctor...when she first went to the doctor, she said she wouldn't take the medicine,

but now she has started taking it.” (FGD 3 HTN: A 14yr male, grade 8)
5.2.2.7 Suggestions for distribution

The participants emphasized the importance of making the storybook accessible to all readers,
regardless of age. They supported that early exposure to health information can promote healthy
behavior in adulthood. They were also highlighted importance of targeting rural areas for
disseminating such storybooks since they have limited access to healthcare and counseling

services.

“It (the storybook) should be available to everyone who can read, because...if those who can
read are used to this kind of thing in their childhood, they will not have any difficulty in doing
anything in high school or campus. If they can know such problems and their solutions from a
young age, their ability to help people will increase greatly. And it would be good if we didn't

limit the age, so that even if we made it available to adults who can read, they would learn from
it, because even older people are more vulnerable than children...” (FGD I HTN: A 15yr

female, grade 7)

“I think it should be distributed in the rural parts of Ethiopia; because they do not have much
access to such counseling services, so | would like it to be distributed in the rural areas; Second
place is in schools.” (FGD 1 DM: 13yr female, grade 7)

33



They also pointed the need for translating the storybook in to different languages to reach diverse
communities. Additionally, they suggested utilization of various platforms including Social
Medias like Facebook and telegram to make the health information accessible for broader

audiences.

“It would be good if it were translated into Afaan Oromo, Tigrigna, Afar, and other languages

for other regions and given to people in rural areas.” (FGD 2 DM: 15yr male, grade 8)
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6. Discussion

This study aimed to use an arts-based approach to improve children knowledge of hypertension
and diabetes. The findings from this study suggested that a statistically significant improvement
in knowledge scores for both hypertension and diabetes following the storybook intervention. The
mean knowledge scores for hypertension and diabetes increased from 10.41 to 14.48 and 12.02 to
14.32, respectively. These findings align with the existing literature supporting the use of
storybooks as effective tools for conveying health message and improving health literacy,
particularly to children (87, 99-101).

From the paired sample t-tests value, the effect size (d) for hypertension and diabetes was 0.79 and
0.42 (P-value <0.0001), respectively, indicates a moderate to large impact of a storybook
intervention in improving knowledge. The qualitative findings further support this, showing that
participants not only understood the health messages but also connected emotionally with the

characters and narratives presented in the storybooks. This may enhance knowledge retention.

However, there was a difference in knowledge change among the two outcome variables. At
baseline, there was higher mean knowledge score regarding diabetes than hypertension, whereas
the increase in knowledge score was higher for hypertension at end-line. There was also observed
differences among each items. High mean scores were observed among sign and symptoms, risk
factors and complication. While low mean scores were observed among general understanding
items. This suggested that the storybooks need more in-depth discussions and broader conceptual
frameworks. The qualitative finding further support this. Children were mentioned the storybooks
lack information related with the chronic nature of the diseases, the normal range and the types. In
line with this, the study done in Ethiopia on promotion of non-communicable disease screening
suggested that health communication materials should pass through evaluation process including
the concept based evaluation, stakeholders’ review and field testing to maintain its good quality
(102).

The repeated measures ANOVA showed that improvement in knowledge scores regarding
hypertension was significantly influenced by grade, with grade 8 students showing higher scores

than grade 7 students. A study done in Pakistan also showed the mean scores of grade five children
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were higher than those of grade four in the baseline and end-line from the use of pictorial
storybooks in the generation of road safety knowledge (103). This suggests that as adolescents

mature, their capacity to understand and retain health information improves.

In contrast to other researches, there is lack of significant differences across other
sociodemographic variables (101, 103). This may be due to homogenous sample that all study
participants were from public schools and shared some common characteristics. On the other hand,
this finding suggested that the storybook intervention had broader applicability in addressing the

knowledge gaps across these groups.

The qualitative findings from the focus group discussions provided rich insights towards the areas
of improvements of the storybooks. Almost all participants found the storybook as an educational
resource with useful information that improved their understanding of hypertension and diabetes.
The effectiveness of the storybooks utilized in the present study may have resulted from the clarity
of the health messages and the attractive drawings included in the storybooks. When storybooks
designed the characters should be more relatable to the reader, the language should be simple, the
pictures and the texts should maintain high quality (color, size, font...). Other similar studies also
supported that educational materials should be more engaging, simple and understandable (104,
105).

The messages in the storybooks should create emotional attachment to effectively promote the
desired behavior change. The findings from this study also showed that characters can serve as a
role model and inspiration for children. They can also effectively communicate seriousness of the
diseases, prompting children to consider the implications of untreated conditions. A study done on
characteristics of narrative interventions and health effects showed that expression of emotions in
the narrative by emotional adjectives and descriptions increased persuasive effects of the
storybook (106).

Moreover, the FGDs revealed knowledge sharing behavior of the participants. This demonstrates
the potential for educational interventions to extend beyond the individual level and promote
community understanding of health issues. Other studies also emphasized the role of children in

disseminating the health information and influencing behavior change among their peers and
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families (83, 85, 107). However, challenges in communicating health messages to family members

due to busy work schedules were also noted.

Participants highlighted how crucial it is to make the storybooks accessible to all community
members. This aligns with community-based health education programs that are essential for
promoting health equity, reducing disparities, and creating sustainable health improvements (108).
Additionally, they were pointed out that many people who are uneducated and people with visual
impairments can be reached through audio recordings of the storybooks. Another study also
suggested that audiovisual materials had the highest reach as compared with printed materials since
it can effectively engage both literate and non-literate audiences also individuals with visual
impairments (102).
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7. Strengths and limitations of the study

7.1 Strengths

» This is a first kind of study conducted on evaluating effectiveness arts-based in improving
children knowledge of hypertension and diabetes in Ethiopia. Since the prevalence of NCDs
becoming high, it is very essential to use such a novel approaches in health promotion
activities.

» In this study both quantitative and qualitative methods were used. Using qualitative method

has helped in exploring areas of improvement of the storybooks

7.2Limitations

» This study did not include the control group due to limited resource and time. This makes it
difficult to determine the extent to which the storybook intervention was responsible for the
observed improvements in mean knowledge scores.

» This study did not assess the impact of the intervention on actual health behaviors and

outcomes, such as blood pressure control and diabetes management.
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8. Conclusion

In conclusion, storybooks are effective in improving children knowledge of hypertension and
diabetes. They may enable people to communicate health messages in a more engaging manner
and can help promote healthy behavior. Future interventions should focus on refining those
educational materials based on the feedback gathered from the participants and expanding

distribution to ensure better health outcomes.

9. Recommendations

» While this study showed that the storybook intervention resulted in significant change in
knowledge about hypertension and diabetes among school children, a large-scale trial is
required to assess effectiveness of the intervention in more diverse settings. This may be
through randomized control trials.

» Future studies could benefit from a longitudinal study design to assess whether knowledge
gains translate into actual behavior changes.

» Future research should focus on the best way to integrate such health education materials to
the school curriculum.

» Furthermore, the Ministry of Health and Ministry of Education, as well as other related
sectors, may use the findings of this study to support policy and planning to improve

knowledge of hypertension and diabetes among school children.
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ANNEXES

Annex I: Information sheet English version

Study Title: Using an arts-based approach to improve children knowledge of hypertension and

diabetes

Hello! My name is Mliete Tsega, Master of Public Health student at Addis Ababa University.
Currently, 1 am collecting data for a research project intended to evaluate the effectiveness of

storybooks in improving knowledge about hypertension and diabetes among school children.

Study procedures: There are storybooks produced in Amharic about non-communicable diseases.
We will give your children one or more books (which they can keep), ask them to read it and
afterwards ask them some questions about the book. Also, there will be group discussions after

your children read the books.

Confidentiality: The information collected from your children will be kept confidential and stored
in a file, without indicating their name by assigning a code number to it. They will not be personally

identified in any presentation or publication of the data.

Benefits and risks: If your children participate in this study, their understanding of non-
communicable diseases will increase. There is no direct risk associated with your children’s
participation in this study. But, it will take about 15 minutes to finish the questionnaires and up to
90 minutes for the group discussions.

Voluntary participation: Participation in this study is entirely voluntary, and your children have
the right to withdraw at any time without giving a reason. There will not be any consequence or
loss of benefit if they withdraw from the study.

Contact address:

If you have any questions or complaints regarding this study, you can contact using the following

contact addresses.
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Investigator name - Mliete Tsega
Phone - +251920819733

Email - mlietetsegal23@gmail.com

If you have any questions regarding this study and your rights as a research participant or if you

wish to report any problems you have experienced related to the study, please contact:

1. Prof. Mirgissa Kaba
Email: mirgissa.kaba@aau.edu.et

2. Dr. Bezawit Ketema

Email: bezawitketema@amail.com

3. Dr. Yoseph Mamo
Email: Yoseph.Mamo@thet.org
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Annex Il: Consent form English version

| hereby declare that: | have been given a description of the study along with its purpose in the
language | speak and understand. | understand that all information that my children provided will
be kept confidential. | also understand that participation is volunteer and that they can withdraw at

any time without giving any reason.

| understand all the information given above and confirm my willingness for my children to

participate in this study through my signature below.

Parent/ guardian signature: Date:

Consent provider name: Date:

51



Annex I11: Questionnaire English Version

1. Knowledge assessing questions for hypertension

Section I: Socio-demographic characteristics

preparatory

S.no | Question Option Skip
101 | Student ID
102 | Age (in completed years)
103 | Sex 1. Female
2. Male
104 | Grade 1. Grade 7
2. Grade 8
105 | Religion 1. Orthodox
2. Muslim
3. Protestant
4. Other
106 | Do you live with your parents? 1. Yes Go to
2. No Q. 107
107 | Educational status of mother 1. Unable to read
and write
2. Primary
education
3. Secondary  and
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4. Higher education

108

Educational status of father

1. Unable to read

and write

2. Primary

education

3. Secondary  and

preparatory

4. Higher education

109

Do you have a family history of hypertension?

1. Yes

2. No

3. I don’t know

Section I1: Knowledge questions about hypertension

General understanding and symptoms

110

Hypertension is a chronic condition.

1.Yes

2.No

3. Idon’t know

111

Blood pressure is high when it’s at or over
140/90 mmHg.

1.Yes

2.No

3. Idon’t know

112

Hypertension may not show symptoms.

1.Yes

2.No
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3. Idon’t know

113 | A patient may develop complications without | 1.Yes

showing any symptoms.
2.No

3. Idon’t know

114 | Which are signs and symptoms of raised blood | 1. Headache

? (Multipl i ibl .
pressure? (Multiple response is possible) 2 Dizziness
3. Blurred vision

4. Fatigue

5. I don’t know

115 | Hypertension can only be diagnosed after the | 1.Yes

blood pressure gets measured.
2.No

3. Idon’t know

116 | Hypertension is curable. 1.Yes

2.No

3. I don’t know

Risk factors

117 | What are risk factors of hypertension? (Multiple | 1. Genetic or family
response is possible) history of

hypertension

2. Older age

3. Being




overweight/ obesity

4. Not doing regular

exercise

5. Overconsumption

of salt

6. Overconsumption
of fatty food

7. Increased

alcohol intake

8. I don’t know
Treatment
118 | Drugs for hypertension must be taken regularly. | 1.Yes

2.No

3. Idon’t know

119 | Individuals with hypertension must take their | 1.Yes
medication only when they feel ill.
2.No
3. I don’t know
120 | Holy water can be taken alongside medication | 1.Yes
to manage hypertension.
2.No
3. Idon’t know
121 | Individuals with hypertension should go for | 1.Yes

follow-up regularly.
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2.No

3. Idon’t know

Complications

122 | Hypertension can cause premature death if left | 1.Yes
untreated.
2.No
3. Idon’t know
123 | What will happen if hypertension left untreated. | 1. Heart diseases

(Multiple response is possible)

2. Stroke

3. Renal failure

4. Blindness

5. I don’t know

2. Knowledge assessing questions for diabetes mellitus

Section I: Socio-demographic characteristics

201 | Student ID _
202 | Age (in completed years) _
203 | Sex 1. Female
2. Male
204 | Grade 1. Grade 7
2. Grade 8
205 | Religion 1. Orthodox
2. Muslim
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3. Protestant

4. Other
206 | Have you received health education about | 1. Yes
diabetes? 2 No
207 | Do you have a family history of diabetes? 1.Yes
2.No

3. I don’t know

Section I1: Knowledge questions about diabetes mellitus

General understanding

208 | Diabetes is a condition of high level of sugar in | 1.Yes
the blood.

2.No

3. I don’t know
209 | Diabetes is curable. 1.Yes

2.No

3. Idon’t know
210 | There are two main types of diabetes. 1.Yes

2.No

3. Idon’t know

Risk factors and symptoms

211

What are risk factors of diabetes? (Multiple

1. Older age
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response is possible)

2. Genetic or family

history of diabetes

3. Being

overweight/ obesity

4. Poor dietary
habits

5. Not doing enough

exercise

6. I don’t know

212

What are sign and symptoms of diabetes?

(Multiple response is possible)

1. Frequent

urination

2. Excessive thirst
3. Excessive hunger
4. Blurred vision

5. Feeling of

weakness

6. Slow healing of

cuts and wounds

7. 1don’t know
Control and management of diabetes
213 | Medications are important to control diabetes. | 1.Yes

2.No

3. Idon’t know
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214 | Diabetic medications should be taken regularly. | 1.Yes
2.No
3. I don’t know
215 | Regular exercise helps to control diabetes. 1.Yes
2.No
3. I don’t know
216 | Healthy diet helps to control diabetes. 1.Yes
2.No
3. I don’t know
Complications
217 | What will happen if diabetes left untreated? | 1. Blindness
(Multiple response is possible) > Heart diseases
3. Kidney diseases
4. Amputation  of
leg
5. I don’t know
Hypoglycemia and its management
218 | Medication overdose can result low blood | 1.Yes
glucose.
2.No
3. I don’t know
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219 | Low blood glucose can result loss of | 1.Yes
consciousness.
2.No
3. Idon’t know
220 | Low blood glucose can cause death if left | 1.Yes
untreated.
2.No
3. Idon’t know
221 | Taking sweets helps to manage low blood | 1.Yes
glucose.
2.No
3. Idon’t know
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Annex IV: Discussion guide English Version

The Little Doctor ‘Book 1’

«+ Introduction

1. Who are the key characters in the book? Probing: Did the characters feel real? Are the
characters likeable? Which character do you like the most? Could you relate/compare

yourself with the key characters?
2. If you are asked to choose a friend from characters in the book, whom will you choose?

3. s there a character you were afraid of in the book? Who is he/she? Explain what you are

afraid of.
% Assessment of how much the children understood the story

4. What is the book about? Probing: What do you understand about hypertension? How would
you summarize the main messages of the book regarding hypertension? What is described

in the book as a way to control high blood pressure?

5. How well did the book address common misconceptions about hypertension? What are

those misconceptions?
6. How clear and understandable was the information presented in the book?

7. What lessons did you learn from reading this book? Do you think the book shows a real

problem in the society?

8. Did the book provide practical advice that you found useful? Probing: Can you give

examples of how you might apply what you learned from the book in your daily life?
% Assessment of children's reactions to the Storybook

9. What did you like about the book? Do you think your friends would also like to read the
book?
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10. What did you dislike about the book? What would you like to see in the book?

11. Were there any contents that are difficult to understand? What are they? How can it be

improved?

12. Were there topics did you feel missed or could have been explored more in depth? What
do you think should be included in the book?

13. Have you read other similar books? How do you compare this book with other similar

books you have read?
14. How did you find the writing style? How do you see the tone of the book?

15. What did you think about pictures included in the book? Did they enhance your

understanding of the content?

16. Do you prefer to read this book on your own or prefer to hear the audio recording?
% Recommendation
17. Have you shared what you learned from this book with your family?

Probing: In what ways have you shared the knowledge you've gained from this book with your
family? Can you provide specific examples of how you shared this knowledge? What insights
or knowledge from this book have you shared with your family? How did your family respond

to the knowledge you shared?

18. Would you recommend others to read this book? Why?

19. Who do you think would like to read this book? Would you like to share this book with

anyone?

20. Where do you think this book should be disseminated? Probing: community, school, youth

centers.
21. To what grade and age level is this book appropriate?

22. Do you have any additional ideas/comments/questions?
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Searching for the Elephants ‘Book 2’

10.

11.

12.

«+ Introduction

Who are the key characters in the book? Probing: Did the characters feel real? Are the
characters likeable? Which character did you find most compelling? Could you relate to

the key characters?
Who did you like the most in the story? Why?

Is there a character in the story that you are afraid of? If so, who is it?

% Assessment of how much the children understood the story

What is the book about? Probing: What do you understand about diabetes? What are the
signs and symptoms of diabetes? How many types of diabetes are there?

Do you think it is possible to control diabetes? How? What are the complications of lack

of control of diabetes?

How did the people of the little doctor's village use threads to control diabetes? Probing:

What is the meaning of the different the colors of the threads to the residents of the village?
Why do the villagers listen carefully to what the children tell them?

How clear and understandable was the information about diabetes presented in the story?
What do you do if you find a person who loses consciousness due to low blood sugar level?

Did the book provide practical advice that you found useful? Probing: Can you give
examples of how you might apply what you learned from the book in your daily life?

% Assessment of children's reactions to the Storybook

What did you like about the book? Which part of the story did you enjoy reading? Do you

think your friends would also like to read the book?
Were there any parts that you found confusing or difficult to understand?
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13. Is there anything you didn't like about the story? If so, why didn't you like it?
14. How did you like the ending of the story? Why?

15. Have you read other similar books? How do you compare this book with other similar

books you have read?
16. How did you find the writing style? How do you see the tone of the book?

17. What did you think about pictures included in the book? Did they enhance your

understanding of the content?

18. Do you prefer to read this book on your own or prefer to hear the audio recording?
% Recommendations
19. Have you shared what you learned from this book with your family?

Probing: In what ways have you shared the knowledge you've gained from this book with your
family? Can you provide specific examples of how you shared this knowledge? What insights
or knowledge from this book have you shared with your family? How did your family respond

to the knowledge you shared?

20. Would you recommend this book to others? Why?
21. Who do you think would like this book? Would you like to share this book with anyone?

22. Where do you think this book should be disseminated? Probing: community, school, youth

centers.

23. Who do you think would benefit most from reading it?
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Annex V: Information sheet Amharic version

Pan/ S M/ $T

eHTT CON: NA N&E+E PLI™ 94T AT PANLC NAF PAETT A+ AMAAA NIPNNP
APLLCANT P MPgD:

AAFR! Ny gRAA+ ] ANAALRE NARN ANN RLACAL PUNZTAN MT FIUCT N&A +aue 15
NALT ART NA N&E+T PLIR 914+ AT PANC NAF +TLPT PATFDT AD-dF ATIARA PF2Lh
Y&+ MR PAD-T @M, F097F dDIGRIIR GAMM- P27 PIRCIRC TEERT AL aBLE
APANANI: Y0

PRGh YR F: +AAL PAULF NAFPTT N+aAN+ NATICET P+HIS. P+LT MRRYRT A
AABTP A8 MLYI® NHP NAL MZFYERTY ATAMTFPAT (PTLMCAN ALLATD)T A8 PIMY
ATMEPFPATI NHL NBA NA PR A AT8TE DPEPTFT ATMLPTFPAY: ATS U ALTP
MmRYEET NINMN NBA PM-L7 LEFTF LR

M ADLPTE: NALTP PAANAND A28 NTAMNLC EMNPA AT NGLA MDD LaDMi:
NM@ANFFO AL NTOF@ AEMPNIRI NEMC NF NS L IA: FFHIR NTY,MMM-I° MG+ AL
P+AFL MIF AL AL FDPIO:

DPPF AT F8FF: AETP NHU mFF @AM NA+E +AAL PALE NAFPTFT AL PATD-
THN EnTPLA: NHY DTF N CRA+E NAZTFP AL F19° 4L  dm+E F8F APARMge:
7IC 1Y MLSTT ACRATAT 15 Pbd PUA AT ALY @-LL4HF 299 ANh 90 R4 PT
ADNE LFAA:

PLPLATTF +ATE: NHU DFTF MNP AN+ af NA, N4 LEYF AL PHADA/+ 10T AT
AETP NMITM-9° 1H 2790 9PATPF ALAM NG+ PORMMF M®NF AAFM-: MmG+Y
NME/MF@> FoYGR A L5F FoIC MLIP MPIP MYMF L P IMIYFM-gP::
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ANAM O/ E:

LU meF N+aPANt MITFMDI® MPRPF MLIR $4FPTF NAPT P N+ATY A2 GAPT
NAM$I® a9y37C LFAN:

P+aes.aqs N9P: JRAAT R D

AT.4A: mlietetsegal23@amail.com

Nah €m(C: +251920819733

NHU TF AL AL eMmGF +AFE PAPTY ON$F LD navg+ IC N+PPH PIMACPHY
@MYFMYIC FOIC L7 CF ATIL L NEATF ANAPTY NFTF PATY A& LAPT EMear:-

1. TCLNC ™LA NN

A.94\: mirgissa.kaba@aau.edu.et

2. 2/C NHE+ h+am

ATA: bezawitketema@agmail.com

3. 2/C A& 9P

ATA: Yoseph.Mamo@thet.org
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Annex VI: Consent form Amharic version
PLPLATT MLITI6m, PR

PAG+HRTY GATH NIOTILM- AF NIOLEM- £ NGLE FADRTA: ARF POAMT a8 U
NANC ATLMNS +ZEFAL: NHmTIZI® Png+ +ATE NNY £ PLETF ALY AT ASTE
go9n 9oR7Y PF ALAM- NTY5 M9 1H NG+ MMM+ ATLMFA +28FAU:

NHU NAL e+AMMD-Y a8 U +Z2FAL AT AEE NHU T+ AT8.A+4 PATY &A1+ hHU
NFF NAG- £CT9 Al ITMAL:

PDAB/ANST £CT9: -

PLP L APLN, NIP: b
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Annex VII: Questionnaire Amharic Version

1. NAN&+E PL9™ 9L+ P+HHIE Ao M e P

hGEA LPNA 89044 D PEPT

ATTATD

2. N1RT BLE
FIRUCT

3. bA+E 28 AT
AT L.

4. NE+E 2LE

t& | mPe goCem, PR HAA
101 | dPAP @mC _
102 | 6&m _
103 | &2 1. v
2. YL
104 | h&d 1. 7°h&a
2. 8" h&a
105 | Y25 1. ACF2AN
2. aHA 9o
3. TCHNF7h
4. AA
106 | PIRFFLA/L0r NDAETU/R IC 100? 1 AP LM P
2. hE 107
£YS.
107 | PASH PHIRUCH £LE 1. @INANG aoRE
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TRUCT

108 | PANT PHIRUCT BLE 1. MINANG aORE
AETAgD
2. RIRT BLE
T9UCT
3. LA+E 248 AT
AL,
4. N&+E LB
T+9euCt
109 | NN+AN PLIR 94+ PANF AD- AA? 1. AA
2. PAGR
3. hRAD-&go
NGA I DA PLI° 914t Am-¢FT OOAN P D PEPT
AMPAL ITHN AT AR TT
110 | P2I™ 4% £B9R 1H PSR NASF 10k, | 1. AP
2. he
3. KRAm-$9©
111 | PR9™ 914 N140/90 NAL AU NG+ 10 | 1. AP
BNAA: 2. he
3. RAQr$9°
112 | h&+§ PLIR 94T R19° PARTT APAL | 1. AP
2FAA: 2. he
3. hRAD-&go
113 | A7E Fhay 9o%9n Phg+d 2o @l | 1. AP
AT ALAL @-NNNN FICTF ALINA>T | 2. WL
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£FAdx

3. PAD-$9°

114

PeID 94t aogpan( gRARRT  PREE
TFM? (NATL NAL dRAN ARG/ 8 FAQ)

1. &h o FF

2. &N THC

3. PAET N+
4. gngn

5. ARAM-$9°

115

ATE A@ NE+E PRI® 9L+ ATBANT D3
PaQFAD PRI® 91k NFAN NBA NF 10

1. AP
2. A
3. PAD-$J®

116

N&+q PRI 91t R8T RFAA:

1. AP

3. RAMm-$9®

AIAe PPHRYP T

117

ALI® 914t NAF PARPIAM- PN P$F
oYLy FM? (NATE NAL dRAN aRgR/m
2FAQ)

1. NN+AN ePege
&+ NAZF PANT
A@- A

2. A& o4

3. ha®m7 NAL
M6 4F/TPMLC

4. AHB-FHC  PANA
Nt  AIPNPA
AN £

5. @  NADMm7
NAL daPMme¢ge

6. $NFT FRoINTY
NA®MY NAL
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am-A &
7. PAADA
MMMm+T  ANHT

amm-H e
8. AhAOr$IP
Ahhog
118 | An&+& B9° 94T PMMAS. LYLHT | 1 AP
NPF DAL AANTFD-: 2. he
3. ARAOr$ID
119 | h&+d PRI 94t PANFD-  APTF | 1. AP
meYi Ty MoNg PANTFED YdRIR | 2 AL
ANTDFa NF j0-: 3. AAD-&gD
120 | PRI® 9ULFY AGREMMC LYLFFT AT | 1 AP
ANAY 1Y AT AR@AL BFAAR, 2. he
3. KRAm-$9©
121 | &+ PRIR 9L+ PANF@® APTF NPLHM- | 1. AP
ATt a9 ARANFa-: 2. he
3. hRAD-dgm
@-hNnN FacT
122 | &+F PR9™ 94t UNIRT NA+RLIAT | 1. AP
PALH@ ATPF ABC BFAA: 2. he
3. AAOr$IP
123 | &+ PLI™ 94+ haFhan 927 A PhNhtA | 1. PAN Yamge
2FAA? (NATE NAR dDAN dRgR/m RFAQ) | 2. NFHCh

3. PrAA T D&
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m§go

4. 927 NO-CrH
5. RAQ-$IP
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209 | PARC NAF a8 RFAA: 1. AP

2. he
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2. he
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®IAAPT AT PARTT
211 | ANRDC NAF PLLIAM: PNILETF 9oL | 1. AR aRo4.F
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4. M PAUT
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Annex VIII: Discussion guide Amharic version

T4, 2h+C

), P

1. N&hé O-ND P+Merrt PT PT T1R-NULPT A1 §FM-?

M&M: 1% NhCL+ ADT+E ATEUF PUA TATPETHA? 18 NACL+ET @ETETFPA? P m-T 12
NHCL NMIR LSTFU? -ATUT NPT PG 18 NACP+ IC TMARANA FFAATU-?

2. Naeghé NP o 76-NACLT ahhA 388 AL+ CM. NtMPe MYT FARLMATE?
AN 927 FRCIATU?

3. N hé AT PLLFET 78 NUS INC? DA TRID~/TH?

AZE FLNT 927 PUA A1L+H48F 1921

4. g hé NAMPAL NATRILT 10 P P/ O?

M&T : DA 2P LAt I +L8E? PRIR 14T N+HARANT PARRA4T PT ADAGAT MPAA
AECITE A1&T FIARFATE? N O-ND NHIARD- ALT N&+E PLI® 9417 ATLT
m&MML LFAA?

5. MR hé PLIR @14+ N+HAPANT PRy PHAMRS. P+AAR ACPANNSTT 9°F PUA 74847

6. AANE 907 PUA 1A% AT ATDZ8%F PARLNNE 1NC?

7. RUT @RRA& NMINNE 97 FRUCT ADTFT2A? Rhéd NTUNZANT BN PAD-T
ThAAT FaC PALA NATU FANATK?

8. % hé MPm, PP IRC APk ?

nM: NAORhé P+MLETT NOAT +OAT AEOFFE AT&T +oNEGR ML ATRIHTA
FOAAPTT AAMT FFAAR?

ALE NA F2eh Ao hé PATFMD-T hoyF anqgoqgn

9. haoghé IR MLEFF? AL FFU Ao héT LI LM FA NAE FNNATE?

10. NAPR hé 91T AADLSFETIR? N A4 @AM 97 N N++ N BATHA?

11. AGR28F ANFIL PR BHET 1042 T°18T TFD-? AT&FN AARA £FAA?

12. 0184 MLI® NhASTF ABAM PTRFA F8OT 1N4? 27 o+t AANF NATU FANAE?
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13. AT +RAANL RYERTY ATNNTFLA? 2UT Mgh& NINNEPTFD AdT +IPAAL
mRh&t IC ARt FD8 L AF?

14. PARR& NAEY AT&F ATFHRT? POOR 4T $5/@NT ATL&F FRFATU?

15. N@RAé O-ND AATN+HF LOT o7 FAAE? ARNEY AFA+D- PAR INC?

16. 2UT @RA& N&ATU BINN FECMATE 0LA Ne9R8 ++&F AINN Tj8am
FaOCMATU?

hC

17. NHU @& A& P+TLFUT+T AL+HANFFU ANGATHA?

T&a: NHU ®RA& LIFTFUTT AT AN+ANFTFU NFPT 425  YIRTF ANATU? 2U7
ROt A1LF AT8NLAE P+OAE TPAAPTT MEZN FFAATU? NHU T&HE 9°F ALYT
AHNPTT LT° AR+ ALFANFTU AJICFHTEA? ANGATUT A0-¢T NHANFTFU T
goAR AM-?

18. AT U A% h& AT LI FARNLAE? ATRY?

19. RUY MK A& 27 4L 1F ATNN, ADLD- RFAA? BUT CPRAE ATYY 99 94F T4 AIAR?
20. BU Mg A& ALt PANT P 10 NATFU FNNATU-?

M&a: NAYNZAN O-NDE NFFRYCH AT NOMT TBONAT

21. 2U dPgY& NPFE M- N&A AT 02T 28 AL 10~ +1N, PTUPID-?

22. tT9Z YANE ANHPPF DLID M PE AATFU-?

HUSEY &A2

ana)), p

1. N&hé O-ND PtMertt PT PT T12-NULPT A1 §FO-?

m&aY: 18 NACP+ ADI+E ATLPF PUA +NTPETHA? 18 NACL+T @E8FLFPA? P+ m-Y 18
NHCE NMIR MLSTUH? ¢-ATUT NPT P 18 NP+ IC TMARANA FFAATU?

2. NFLN >N NMIR PMLEET 77T 17 AGTRT?

3. NFeh @NM PLLEY 70 NUL INL? NPT 937 102

ALE FLT 927 PUA A1R+L8T 19°1M
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4. A% hé P PMLM- NA TPILT 1D-?

T&a: NA NDLC NAF 97 +Z8F? PADLC NAF RANST 92127 §Fm-? 9% PUA PADLC NA S
9L 1%F Ar?

5. PANC NAFY EMMC P FA LAPNATFEA? A181? PANC NAFT ASMMC AATRFA 97
FaCT paemA?

6. P78, 20+C AL NPT PANC NAZFT ATREMME ACTF ATLF EMPTA?

PEaY: PADYRL YPLPF P+ALR PACTE $ATP 9o MAT 102

7. PO R4 IPLPTF ARE PO INZF@Y NPT Paq AT AGDT LY 702

8. NF<hr N NA ML NAF PAG» ABLE 9B PUA 1A% AT ADRL8T P FA TNC?

9.NL9° @™-NP PAM- PANC AM7T NARPY TPAT LT AL+ PAT ND NFTTF Y FLLIATU?
10. @& hé. M, LY TPNC APEA?

T&IY: NAOZHS PHMLETT NOAT +OAT hLDFE ATST +NLP MELD ATLIFTA
TOAAPTT AAMT +FAAR?

AZE DA F2h Y4 PATF®-T Ny F anqgoqge

11. NP hé I°rT MLETFET? ALEFFU AR héT NPINT LMEFA NAF FANAE?

12. °14- PRPIMN MLYID AMRZ8% PAR PNFoI4 N&EAT TN4? IRILT TFM? AT AARAN
BFAA?

13. NFShr AR PADRST Ut 11C 1NZ? hA ATPT AADREFFIP?

14. ALY A A DEFFA? ATPTY?

15. ANTF +aRAAL MRYETT ATNNTEA? 2UT Xh& NINNEPTFD ANT +IRAAL
meh&t JC A1t FDEELATR?

16. PARRE NAEY AT&F ATFHRT? POPR 4T $5/@NT ATL&T FRFATU?

17. @& hé ND AATN+H+HT 2OAT 907 FAAE? ARNET ATATO- PAR INC?

18. RUT @RA& N&ATU BINN FERCMATE 0LA Ne9R8 ++&F AINN Tj8am
FaoCMATU?

ohCT
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19. NHU @& A& P+TLFUT+T AL+TANFFU ANGATHA?

m@M: NHYU ®&h& PI15FHFT AT ANL+TANFTU N9RT 25T aF2F AN ATU? U7
At A1LF AT8NLAE PHOAE TPAAPTT @SN FFAATU? NHU CRRA&E 97 ALY
AHALPTFT ALFANFTFU AICHFTEA? ANEATUF AD-dt NAANFTU 97 TRAR AM-?

20. 2U7Y R A& AAT AT LI FADNLATR? ATRY?

21. BUY AR A& 92 425+ ATNN, AR £FAA? 2UT ARRA& AT T+ £4AIA?

22. BU MO A& ALt PANT P 10 NATU FNNATU?

P&a: NMYNZAN D-APE NFIRUCH NAFF NOMT oNAT

23. 2U% MR Ah& NN PNAM PALMPMD- T RADNATEA?
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Annex IX: Codebook

Sub-themes

Descriptions

Clarity and

comprehensibility

This sub-theme describes how easily children understand the language,
concepts, and messages presented in the storybooks. It includes
assessments of vocabulary simplicity, sentence structure, and overall

readability.

Emotional

connection

This sub-theme reflects children's emotional responses to the storybooks.
It encompasses elements such as relatability of characters, engagement
with the storyline, and the ability of the narrative to evoke empathy,
interest, concern, or other emotions that make the content more memorable

and impactful.

Appearance/attract

iveness

This sub-theme refers to the visual appeal of the storybooks, including
illustrations, colors, layout, font and overall design. It examines how these
aesthetic elements capture children's attention and interest, potentially

influencing their willingness to engage with the material.

The content

It encompasses children's ability to accurately recall and summarize the
key information presented in the storybooks related to hypertension and
diabetes. It includes evaluations of whether key concepts are adequately

covered or not.

Preference This sub-theme refers the children's preferences for different modes of
accessing the storybooks’ content; audio, print, or video.

Knowledge This sub-theme describes children's intention, experience and behavior in

sharing sharing the knowledge they gained from the storybooks with their peers,

family members, or other relatives. It focuses on the storybooks' potential

to promote health communication and knowledge dissemination.

Suggestion for

Suggestions related to the dissemination and accessibility of the

storybooks. This might include ideas about how to best reach different
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distribution populations or use of different medias.
E.g. Age appropriateness, grade level, distribution sites...

Codes Definitions

Clear Describes how the storybooks are well-organized, easy to understand, and
engages the reader without causing confusion.

Unclear Describes how the storybooks are difficult to understand, ambiguous,
vague, or confusing.

Difficult Focuses on how the language used in the storybooks pose challenges for
readers, affecting their understanding.

Missed idea Concepts or messages that readers feel were not adequately explained or

were overlooked, impacting their overall comprehension of the material.

The characters

It focuses on children's perceptions and interpretation of characters within

the storybooks.

Comparing with

This code indicated that the children comparing themselves with the

characters included in the storybooks.

Favorite

A character which is liked or admired by the children. This may be due to
positive traits, relatable experiences, admirable actions, or simply a

feeling of connection with the character.

Friend

A character perceived as companionable, helpful, or supportive individual
within the story, which exhibits positive qualities associated with

friendship.

Real

A character viewed as believable, relatable, or representative of real-life
individuals, which resonate with the children's understanding of people in

the real world.
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Scary The character's actions, appearance, or overall presence evokes feelings
of fear or anxiety in the children.

Reality It explores children's perceptions of the story's authenticity and relevance
to real-life experiences.

Like Describes children's positive feelings and opinions about the storybooks.

Dislike Describes children's negative feelings and opinions about the storybooks.

Memorable Refers to the elements that make the narrative, characters, or pictures
stand out in the reader’'s mind.

Pictures Comments on how the pictures were attractive and effective in conveying
the message.

Writing style Children's assessments of the storybooks’ narrative style, including its
engagement, readability, tone, and suitability for the target audience.

Relevance Refers to children's judgment of applicability and importance of the

information presented in the storybooks in their daily lives.

Prior knowledge

Describes children's knowledge of hypertension and diabetes before

reading the storybooks.

Interconnect

Indicates the interconnection between the storybooks that were written

about different non-communicable diseases.

Listening audio

Children would like to listen the audio recordings of the narratives.

Reading book

Children prefer to read the storybooks by themselves.

Watching movie

Children would like to see the narratives in a movie/cartoon.

The reason for not

sharing

Describes challenges or obstacles faced by children in sharing the

knowledge they gained from the storybooks to others.

Wish

Refers to the individuals or groups to whom children intended to share
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their new knowledge/insights gained from the storybooks.

Suggestions for the future

This sub-theme summarizes all comments, suggestions, and proposed
modifications intended to refine, expand, or optimize the storybooks

approach to health education.

Recommendation

Refers to children’s suggestion to others to read the storybooks.

Comments General feedback, opinions, and observations children shared regarding
the storybooks, their content, presentation, or overall impact.

Edition Suggestions are directly related to improving the existing edition, rather
than creating something entirely new.

Scope Suggestions related to broadening the storybook's content or target

audience.

Questions raised

They are questions raised by the children that might point to areas needing

clarification or additional information in future editions.

Comparison Comparison of the storybook to other similar books that the children have
already read to get insights into the storybook's strengths and weaknesses.
Applicability It illustrates a positive and meaningful impact driven by the storybooks —

from knowledge acquisition to behavioral change and impactful social
sharing.

Real life application

A practical application of the knowledge gained from the storybooks in
everyday life. This could include changes in lifestyle, seeking medical
attention, or making informed decisions about their health as well as for

others.

Health education

Children's motivation to raise awareness among the community and

provide advice to those who are less aware.

Acceptance

The feedback received by children from others regarding the information
they shared after reading the storybooks.
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