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Introduction

ABSTRACT

Introduction: Snakebite Envenoming (SBE) cases are a worldwide health problem.
Farmers have a big risk of becoming victims of SBE. SBE management is an issue
that needs to be resolved due to a lack of information regarding the appropriate
management of SBE. This study aimed to analyze the effectiveness of educational
intervention programs on the knowledge, attitude, practice, and self-efficacy of
farmers toward SBE management.

Methods: The design of this study was a non-blinded cluster randomized
controlled trial design, applied to 80 farmers in six subdistricts from rural areas of
Indonesia. A multistage sampling was used to select participants. Data collection
tools included a three-part questionnaire that consisted of demographics,
knowledge, self-efficacy, and an observation checklist for SBE first aid practices for
farmers. Education and training sessions were carried out for eight weeks for the
intervention group by providing eight sessions of education and training activities.
The effectiveness of the intervention was analyzed using a dependent t-test, and
analysis of covariance (ANCOVA) with p<0.05 was considered significant.

Results: The results of this study showed that there were significant differences in
knowledge, attitude, practice, and self-efficacy (p<0.05) of farmers in SBE first aid
before and after the program. The intervention group showed better results
compared to the control group after the follow-up.

Conclusion: The educational intervention programs using the digital health
education method with snakebite first aid applications have proven positive effect
in increasing knowledge, attitudes, practices, and self-efficacy of SBE first aid

among farmers.
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Snakebite Envenoming (SBE) can threaten human
lives because of its high death rate.! Indonesia is
one of the largest tropical countries with most of
its people working in agricultural and plantation
areas as farmers. Farmers are one of the groups at
risk of being bitten by poisonous snakes while
carrying out agricultural activities. Based on

reports, the death rate for SBE victims in tropical
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countries is relatively high.2 Global SBE death case
reports show that there were 63,400 deaths (95%
uncertainty interval [UI] 38,900-78,600) in 2019.
The number of SBE victims with permanent
disabilities was three times the number of deaths
due to amputations and other permanent
disabilities (such as blindness and paralysis) due

to poisonous snake bites.? Indonesia is one of the

https://www.nepjol.info/index.php/I[JOSH
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largest tropical countries in the world with
various types of venomous snakes and has the
potential to contribute to SBE cases among its
people. In recent decades, it has been found that
there have been up to 200,000 cases of snake bites
with 11,000-20,000 deaths.*

Rice fields and plantations in Indonesia have
various species of venomous snakes with high
poison toxicity. The majority of farmers in
Indonesia still do not use personal protective
equipment when working, maximize lighting, and
keep the environment clean.® This condition
causes farmers to have a significant risk of
becoming victims of SBE.” The types of snakes that
are distributed in Indonesia, especially in rural
areas, are Bungaruscandidus, Naja sputatrix, Naja
sumatrana, Daboia siamensis, Cryptelytropsalbolabris,
and Calloselasmarhodostoma.> The effects of snake
hemotoxins,

venom can be neurotoxins,

cardiotoxins, nephrotoxins, cytotoxins,
necrotoxins, and myotoxins which cause various
damages to the human body.' When snake venom
enters the body it can cause necrosis, making it
possible for the victim to be amputated.?
Neurotoxins that degenerate the function of motor
nerves and cranial nerves are always affected first,
causing paralysis of the face, and body and

weakness of the respiratory muscles.®1

SBE requires quick and appropriate treatment
before the effects of snake venom can cause more
serious symptoms." Delays in taking patients to
health facilities are one of the causes of death and
disability in SBE victims.!! Correct knowledge and
appropriate management in SBE management
will certainly reduce the severity or death rate of
victims of poisonous snake bites.”2 This is
important to increase community awareness of
SBEs in rural communities who are at risk of
becoming victims and to provide first aid quickly
and precisely.’® This reason strengthens WHO's
recommendation that education and training on
the management of SBEs should be provided to
anyone, including lay people in the community.!
Education and training on SBE management in
Indonesia are still rarely carried out.” Public health

centers in Indonesia still do not have specific

programs regarding appropriate education and

training methods for SBE management.”

The SBE management handbook has been issued
by WHO as a guide for SBE management.!
However, this book is not easy for rural
communities to access independently, so
innovative health education regarding SBE
management needs to be formulated easily by
utilizing digital technology.’* Digital health
education methods using mobile apps have
recently become an alternative; in addition to
making it easier, it can also attract the interest of
the community, in increasing knowledge, attitude,
and practice regarding health concepts.’>1¢ Digital
health education provides the opportunity to
disseminate health information massively with a
wide reach to a wide audience without having to
schedule meetings with participants.’
Standardized SBE management material has been
provided by WHO and only requires innovation
in transferring it to digital media.’6 Previous
research has proven that digital health education
methods have a significant impact on increasing
knowledge, attitude, and practice of health

management.1617

Considering this evidence, we are trying to
develop an innovative digital-based educational
program for farmers as a form of transformation
of the SBE first aid guide. Our research aims to
verify the effectiveness of the educational
program we are working on farmers' knowledge,
attitude, practice, and self-efficacy in managing

venomous SBE.

Methods

This was a nonblinded cluster randomized
controlled trial design, applied to farmers in rural
areas of Jember, East Java, Indonesia. This study
was conducted From January to June 2021. This
research compared two educational intervention
programs in improving the SBE first aid treatment

of farmers in rural areas of Indonesia.

A multistage sampling was used to select farmers
for this study. Six subdistricts from rural areas of
Indonesia. Information about the recruitment of

the participants was distributed using a flyer sent
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by the Public Health Nurses in their working areas.

A total of 198 farmers were initially identified to
follow this study. The inclusion criteria for this
study were respondents who work as farmers and
have mobile phones; based on inclusion criteria,
105 participants were excluded (Not meeting
inclusion criteria (n=85); Declined to participate
(n=12); Other reason (n=8)). The 93 participants
among 198 eligible participants were randomly
allocated to six subdistricts and randomized using

computer-generated numbers. The six subdistricts

of villages were matched based on population and
randomly assigned to the intervention group
(three subdistricts and 47 farmers) or the control
group (three subdistricts and 46 farmers). During
the intervention program, seven farmers were
dropped from the intervention group and six
farmers were dropped in the control group due to
health reasons and discontinued intervention.
Data from a total of farmers divided into two
groups were used and analyzed in this study

(Figure 1).

Assessed for eligibility (n=198)

Excluded (n=105)

. Not meeting inclusion criteria (n=85)

\ 4

e Declined to participate (n=12)

. Other reasons (n=8)

Randomized (n=93)

A 4

Allocated to intervention (n=47)
Attending 8 session for 8 week of intervention for using
digital health education wusing snakebite first aid

application for farmer to enhance knowledge, attitude,

practice, and self-efficacy on SBE first aid treatment

Allocation Allocated to intervention (n=46)

Attending 8 session for 8 week of intervention for

using guidline book for farmers to enhance

knowledge, attitude, practice, and self-efficacy on SBE

first aid treatment

Follow-up

Lost to follow-up (7)

. Health Reason (4)

Lost to follow-up (6)

. Health Reason (2)

Analysis l

Analysed (n=40)

Analysed (n=40)

Figure 1 Consort Flow Diagram for enrollment, allocation, and follow-up study participants

Data collection tools included a three-part
questionnaire. The first part of the demographic
questionnaire included age, gender, ethnicity,
length of work as a farmer, education level, and
family member as a health worker. The second
part of the questionnaire included questions about
snake bite first aid knowledge, attitude, and self-
efficacy. The third part was an observation
checklist for snake-bite first aid practices for
farmers. The

knowledge questionnaire was

developed from previous research and consists of

7 question items.’® For the knowledge

questionnaire, responses include true/false
questions and multiple-choice questions. The
minimum score was 0 and the maximum score
was 30. We used the attitude questionnaire from
previous research to measure the attitude of
farmers in delivering first aid.” The attitude
questionnaire consists of 5 question items. The

questions given consist of positive questions and
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negative questions. Participants were asked to
choose answers according to the participant's
beliefs about first aid. The answer choices consist
of five answer choices, namely strongly agree,
agree, neutral, disagree, and strongly disagree.
The minimum score was 5, while the maximum
score was 25. We also observed the practice of
farmers in performing SBE first aid using the
observational sheet. We developed the SBE first
aid observational sheet from a WHO practical
guideline.! Farmer simulates SBE first aid steps.
Observers consisting of a research team and
community health workers observed the actions
carried out by participants. The SBE first aid
observation sheet consists of 30 assessment items
starting from the preparation stage (5 items),
implementation stage (15 items), and termination
stage (5 items). The minimum score was 0 and the
maximum score was 30. The general self-efficacy
scale (GSES)-12 (Indonesian Version) was used to
measure the self-efficacy of the farmers.2 The

scoring system in this study was giving points for

the answer. The GSES consists of 12 question items.

Participants were asked to choose answers
according to the participant's self-efficacy about
SBE first aid. The answer choices consist of five
answer choices: strongly disagree, don't agree,
almost agree, simply agree, and strongly agree.
The maximum value of this questionnaire was 48

and the minimum score was 12.

This research was carried out by a research team
in several phases, starting from the preparation,
implementation, and termination phases. The
preparation phase was carried out by compiling a
set of media, informed consent, and
questionnaires. The media used for the digital
health education method was Snakebite First Aid
Applications. This media was developed by the
research team with professionals and trials have
been carried out. SBE first aid application version
0.0.1 was designed in 2020. The contents of the SBE
First Aid application include material on SBE
(Type of Snakes, Signs, and Symptoms of SBE,
Prevention of SBE) and demonstration videos on
the practice of SBE by the WHO Guidelines

(Figure 2)'.

The phase of implementing the intervention for
research participants begins with explaining the
research procedures to participants and providing
informed consent sheets to participants.
Education and training sessions were carried out
for eight weeks for the intervention group by
providing eight sessions of activities (Table 1),
while the control group followed routine health
service procedures. The intervention process was
carried out in small groups consisting of 10
participants in each group. This educational
session began with directing participants in the
intervention group to install the Snakebite First
Aid App on their mobile phones. After that, the
researcher explained several features that
participants could access and how to use them.
Participants one by one carried out the review in
stages over a predetermined time duration. This
educational was an individualized intervention by
reviewing the SBE first aid application. Active
discussions occurred between participants based
on the learning media used. The educational
program in the next session was also carried out
using the same method. In the 8th week,
participants re-reviewed the demonstration video
and carried out a live re-demonstration with role
play. Active discussions also occurred between
participants and facilitators during this process.
One month after the educational program,
participants were asked to fill out a post-test

questionnaire.

The data were entered into Statistical Package for
the Social Sciences (SPSS) software (version 23)
after collection, cleaning, and organization. The
characteristics of the respondents such as age,
length of work, gender, ethnicity, last education,
and whether there are family members who work
as health workers described. In addition, the
measures of central tendency and dispersion
indices were applied to display quantitative data.
The normal distribution of data was checked by
applying the Kolmogorov-Smirnov test. The
demographic characteristics of farmers in the
intervention and control groups were analyzed
with the Chi-Square test, Likelihood ratio test,
Mann-Whitney test, and Yates test (Continuity
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correction).

Furthermore, the dependent t-test was used to
determine changes in variables after educational
intervention in each group (intra-group
comparison) in knowledge about SBE and first aid,
attitude in SBE Management, practice of SBE first

aid, and self-efficacy about SBE first aid. Analysis
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& Antisipasi Resiko Gigitan
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of covariance (ANCOVA) was used to assess the
effectiveness of the educational intervention
carried out according to age, length of work as a
farmer, and baseline measurement. Adjustment
measures were determined by considering
important factors related to the outcome based on
a literature review. The comparison results were

corrected using the Bonferroni method.
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Figure 2 The Display of Snakebite First Aid Application for Farmers in Rural Area
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Table 1. How to perform the digital health educational intervention program

using snakebite first aid application

Sessions Objectives A summary of topics and activities Educational time
(mins)
1 Types of Snake The various types of snakes such as venomous 45
snakes and non-venomous snakes.
2 Types of The identification of snake bites, including 45
Snakebite distinguishing between venomous and non-
venomous snakes.
3 Snakebite Risk The steps to reduce the risk of being bitten by snakes 45
Reduction such as recognizing snake habitats, wearing
protective clothing, using protective equipment, and
maintaining environmental cleanliness to avoid
interactions with snakes.
4 Signs and The signs and symptoms after being bitten by a 45
symptoms after venomous snake, signs and symptoms that can
snakebites appear in the victim.
5 First aid The video of first aid for venomous snake bites 90
management after includes keeping the patient calm, limiting
a snake bite movement, splinting, cleaning the wound without
inhaling poison, transporting the victim, and seeking
immediate medical assistance.
6 Transportation to ~ The specific steps in the safe transportation of 45
public health venomous snakebite victims.
facilities
7 Importance of The importance of antivenom serum to relieve the 45
antivenom after effects of venomous snake bites.
snakebite
8 Role play of Snake The role-play of SBE Management involves 120

Bite Envenoming
(SBE) first aid
management

participants simulating the assessment, reassurance,
immobilization, and positioning steps for
responding to a snakebite.

Note: SBE = Snake Bite Envenoming

This
Committee Review Board for Research No.
94/UN25.1.14/KEPK/2021. Ethical
administrative approval from the Department of

Political Unity for the Protection of the Public and

study was approved by the Ethical

and

the public health centers was obtained for this

study.

Results

The mean (+ standard deviation) age of farmers
was 47.25 + 10.5 and 45.89 + 12.2 respectively with
length of work 14.02 + 9.2 and 16.68 + 11.8 in the
intervention and control groups. Most farmers
were men in both the intervention (90%) and the
control group (85%). The Javanese tribe dominates

the farmer participants who took part in this

research with a percentage of more than 80%.
Most of the participating farmers had a high
school education in both groups (45%) and (37.5%).
Most of the participating farmers in both groups
did not have family members who were health
workers (85%) and (87.5%). Based on experience
of snake bites, more than 95% of farmers have
never been victims of poisonous snake bites even
though most of them often see snakes while
working. Based on the results of the demographic
analysis, there were no significant differences
between the two groups in terms of demographic
characteristics (gender, ethnicity, education level,
family member as a health worker, SBE experience,
age, and length of work as a farmer) with P-Value >
0.05 (Table 2).
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Table 2. Comparison of demographic information in two groups at the pre-intervention phase

Qualitative variable Intervention group Control group p-value
(n=40) n (%) (n=40) n (%)
Gender Male 36 (90) 34 (85) 0.3384
Female 4 (10) 6 (15)
Ethnic Java 35 (87.5) 32 (80) 0.0942
Madura 5 (12.5) 8 (20)
Education Not Attending School 2(5) 3(7.5) 0.129v
level Elementary School 10 (25) 12 (30)
Junior High School 6 (15) 8 (20)
Senior High School 18 (45) 15 (37.5)
Bachelor Program 2(5) 2 (5)
Family Yes 6 (15) 5 (12.5) 0.7452
member as a No 34 (85) 35 (87.5)
health worker
Snakebite Yes 2 (5) 1(2.5) 0.8722
experience No 38 (95) 39 (97.5)
Ever seen a Never 0 0 0.7762
snake Sometimes 12 13
Often 25 25
Always 3 2
Quantitative variable Mean + SD Mean = SD
Age 47.25+10.5 45.89+12.2 0.106¢
Length of work as a farmer 14.02£9.2 16.68 +11.8 0.074¢

Note: n, Participants, % Percentage, SD, Standard Deviation

2Chi-Square test; Likelihood ratio test; ‘Mann-Whitney test; d Yates test (Continuity correction)

After observing changes for 8 weeks in the control

group and intervention group, there were
significant differences in the intervention group in
knowledge, attitudes, first aid practices, and self-
efficacy regarding SBE before and after the
intervention. In the knowledge about SBE, there
was a significant increase from 21.06 +4.38 to 27.61
+ 2.08 (p = 0.028%) in the intervention group.
Attitudes towards SBE management in the
intervention group also showed a significant

increase from 18.05+1.74 to 22.95+1.34 (p = 0.015%).

Likewise, the SBE first aid practice variable in the
intervention group experienced a greater increase
from 12.58 + 2.12 to 27.18 + 2.49 (p <0.001*). The
self-efficacy variable related to SBE first aid in the
intervention group also experienced a significant
increase from 30.12+7.12 to 37.35 + 3.45 (p <0.001*).
These results indicate that the educational
intervention program has a real positive impact in
increasing knowledge, attitudes, first aid practices,
and self-efficacy related to SBE in the intervention

group (Table 3).

Table 3. Change in control and intervention group after 8 weeks

Variables Control group p value Intervention group p value
M=SD M=SD
Baseline Follow-up Baseline Follow-up

Knowledge about SBE 21.75+4.35  22.08+2.67 0.067 21.06+4.38  27.61+2.08 0.028*
(Snake Bite Envenoming)
and first aid
Attitude in SBE management  18.18+0.75  18.62+1.29 0.108 18.05+1.74  22.95+1.34  0.015%*
Practice of SBE first aid 12.68+2.22  12.92+4.92 0.165 12.58+2.12  27.18+2.49  <0.001*
Self efficacy about SBE first  30.12+7.17  30.75+4.80 0.211 30.12+£7.12  37.35£3.45  <0.001*

aid

Note: Mean+Standard deviation. p-value = paired sample t-test; SBE = Snake Bite Envenoming
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Analyses of the intervention effectiveness using
ANCOVA after adjusting for age, length of work
as a farmer, and baseline measurement revealed

significant differences in knowledge about SBE

and first aid, attitude in SBE management, the
practice of SBE first aid, and self-efficacy about
SBE first aid in the intervention group and the

control group (p-value <0.001) (Table 4).

Table 4. Comparison of the final adjusted means, according to group allocation

CI P
Control CON Int ti INT A
. ontrol group ( ) ntervention group (INT) 95%)  value!
Variables
n MI CI FAM CI n MI CI FAM CI
(95%) (95%) (95%) (95%)
Knowledge 40  21.75 17.4- 22.08 1941- 40 21.06 16.68- 27.61 25.08- 5.53 5.67,  <0.001
about SBE 26.1 26.46 25.44 29.69 323 *

and first aid

Attitude in 40 18.18  17.43- 18.62 1733- 40

18.05 16.31- 2295 21.61- 433 4.28; <0.001

SBE 18.93 1991 19.79 24.29 4.38 S
manageme

nt

Practice of 40 12.68 1046- 1292 8-17.84 40 12.58 10.46- 27.18 24.69- 1426 16.69; <0.001
SBE first 14.9 14.7 29.67 11.83 *
aid

Self 40 30.12 2295- 30.75 2595- 40 30.12 23- 37.35 33.9- 6.6 7.95; <0.001
efficacy 37.29 35.55 37.24 40.8 5.25 e
about SBE

first aid

Note: n refers to the actual number of responses to each team, CI confidence interval, MI mean initial, FAM final adjusted mean

IANCOVA: adjusting for age and length of work as farmer at baseline and follow-up. A = difference between final adjusted mean

Discussion

Our educational intervention program using
simulation with SBE first aid applications was
found to be an effective strategy to increase
awareness of SBE first aid, leading to positive
effects concerning knowledge, attitude, self-
efficacy, and practice. The usual health service
procedures in the public health center were
unsuccessful in increasing awareness about SBEs.
These findings suggest the educational
intervention program using SBE first aid
applications is an effective method to increase
awareness of the farmers on SBE cases. To our
knowledge, this is the first method that
investigated the impact of an innovative digital-
based educational program for farmers with SBE
first aid application that addressed multiple
aspects for increasing awareness about SBE in

rural areas.

Digital health education methods using mobile
apps provide a new alternative method with a
technological —approach to reach wider

communities without being limited by distance,

space, and time.?! It has long been researched that
digital health education has a significant effect on
changes in cognitive, affective, and psychomotor
aspects in respondents.?? Digital health combined
with simulation has a significant effect on
changing these aspects.22 To overcome impersonal
program interventions, this study used
individualized intervention according to review,
analysis, and practice about snakes, SBEs, and first
aid after SBEs. Adherence to guidelines is one of
the main determinants of the success of the
practice of SBE first aid treatment in pre-hospital

settings.?

Digital health-based individualized intervention
makes it easy for respondents to carry out
independent learning.?! This condition is a very
important control for individual involvement to
achieve the learning objectives.2? Our finding
showed that the post-test scores of respondents in
the intervention group increased significantly
compared to the control group. Previous research
also explained that digital health education based

on audio-visual media has significant
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improvement in health knowledge, especially in
rural areas of low and middle-income countries.?*
The previous research also stated that the
percentage increase in knowledge level after
educational programs with several media
increased significantly.’3® We need to pay
attention to and spread massively so that
educational programs in this way can have a
significant

impact on changes in rural

communities' knowledge.132

Digital health education using mobile applications
can increase the level of knowledge of farmers on
SBE management for several reasons.? Digital
health education has the advantage of speeding
up the delivery of information, deepening the
information provided independently, increasing
the level of understanding of participants, and
increasing the effectiveness of teaching.?® The
results of this use have the effect of increasing the
SBE knowledge scores of farmers after being given
education via digital media compared to those

who do not use digital media.?”

Our findings also reveal that farmers' attitudes
after the digital health-based education program
was carried out also experienced positive changes.
Farmers' attitudes towards SBE improved,
especially in terms of attitudes towards SBE first
aid. Farmers revealed that the majority strongly
agreed to carry out SBE first aid in the right way
and carry out aid procedures according to the
guidebook. A person's attitude can be influenced
by several factors, and the dominant factors are
knowledge, experience, and length of time
working as a farmer.2 Previous research also
states that farmers' increased knowledge of
hazard management in the agricultural
environment has an impact on increasingly
positive attitudes.”? Human attitudes are formed
through social processes obtained during their
lives, where individuals gain information,
knowledge, or experience.? The educational
program given to a person of course has an impact
on the formation of attitudes by the direction of
the information provided in the educational

program carried out.?

Apart from knowledge and attitudes, the practice

of SBE management among farmers has also
experienced significant changes. Previously,
farmers had a concept that was not aligned with
WHO regarding SBE management in the
prehospital phase.” Farmers tend to use steps such
as making incisions, tying them with tourniquets,
applying herbal medicine to the bite wounds, and
not immediately taking the victim to the nearest
health service.” Previous research also stated that
rural communities in agricultural and plantation
areas still use inappropriate SBE handling steps.”%
After this research was carried out, farmers had
insight into SBE management following WHO
guidelines. The change in SBE management
behavior that occurred was due to the video
tutorial that was provided in the Snakebite first
aid app. The study's findings support earlier
research, which found that using audiovisual
media in digital information that includes specific
action recommendations can improve a person's
ability to perform certain tasks.’! Interactive and
interesting digital media will certainly increase
someone's interest in conducting an in-depth
review of the concepts being taught.
Demonstrations via digital media can be set
manually for repeated review, so this will increase

understanding of the information provided.32%

The educational program using digital health
intervention also showed a significant increase in
self-efficacy, with participants in the experimental
group showing higher perceived self-efficacy than
participants in the control group. These findings
are consistent with earlier studies that
demonstrate how carefully thought-out health
education programs can raise participants' self-
health

management techniques they are learning.3* In

efficacy in connection with the
reality, the offered digital health-based teaching
program includes all of the intended content,
including videos showing SBE management
techniques in compliance with the WHO
handbook and information about SBE.12 All these
activities increase farmers' self-efficacy in SBE
management. Previous research explains that a
structured health education program can increase

self-efficacy values in carrying out first aid
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measures.’3 The results of this study are also in
line with Bandura's self-efficacy theory which
states that increasing self-efficacy has a positive
impact on self-care practices and increases health
benefits.?¢ Therefore, with increasing self-efficacy,

the farmer's ability to practice SBE management

will also increase which can be applied at any time.

Limitations

This study was conducted with small sample size,
limited geographic coverage, and potential
selection bias that may limit the generalizability of
the findings. In addition, human intervention
processes and outcome measurement efforts that
rely on self-reported measurements by
respondents can introduce bias and affect the
validity of results. The relatively short follow-up
period and reliance on digital health education
methods may further limit the applicability of this
study to other contexts. Finally, although efforts
were made to wuse validated instruments,
intervention effectiveness may also have been
influenced by research respondents’ digital

literacy and access.

Conclusions
The educational intervention programs using the

digital health education method with Snakebite
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