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## 6174033730 : MAJOR HEALTH RESEARCH AND MANAGEMENT

KEYWORD: jellyfish, marine stings, Chironex, Physalia, Thailand
Hansa Premmaneesakul : Jellyfish sting and first aid knowledge among 6"-9""grade
students in Koh Mak, Koh Kood, and Koh Chang, Trat Province, Thailand. Advisor: Prof.
PORNCHAI SITHISARANKUL, M.D., Ph.D.

Background: Injuries from jellyfish are an important public issue. Students are both
potential victims and victim-helpers.

Objectives: This study aims to investigate the knowledge of jellyfish stings and first aid
management in 6'"-9" grade students living on three islands in Trat, Thailand.

Materials and Methods: A cross-sectional study was conducted by using a questionnaire
distributed to all 61"-9t" grade students living on these islands. Relationship between total knowledge
score and independent variables were assessed by Fisher’s exact test and multiple logistic regression.

Results: Of the three islands students from Koh Kood had the highest knowledge (75.27%),
followed by students from Koh Chang (59.44%). None of the students from Koh Mak had adequate
total knowledge. By class, students from the 9'" grade had the highest knowledge (74.47%), followed
by 8", 7t and 6™ grade respectively (63.54%, 62.96%, 53.12%). Female students (67.14%) had a
higher total knowledge when compared to males (57.66%). One hundred and fifty-one students
(70.89%) who visited the beach 1-2 times/month had the highest total knowledge score, followed by
those who visited less than once a month (60.00%), and more than twice a month (55.88%),
respectively. The relationship between students’ baseline characteristics and total knowledge score
was assessed by multiple logistic regression. Ninth-grade students had 3.2 times higher knowledge
compared to 6™ grade students (95% CI 1.64, 6.33). Additionally, female students had 1.6 times
higher knowledge compared to male students (95% CI 1.00, 2.46).

Conclusions: Koh Mak students had the least adequate knowledge on toxic jellyfish stings
and first aid; therefore, we should offer more education on this subject to the students. This could be
done by including this topic into the science curricula or local subjects. Information on appropriate
first aid management of jellyfish via simple infographic material for students can also be provided to
adults who are residents and resort operators on all three islands. Everyone should be made aware of
the severity associated with toxic jellyfish stings in order to create an effective preventive measure.

Field of Study: Health Research and Student's Signature ........cccocevevveervrnnnns
Management
Academic Year: 2019 AdVisor's Signature ........c.ccceevvereennenn
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CHAPTER 1
INTRODUCTION

1.1 Background and rationale

Each year there are over 30 million tourists arriving in Thailand as the country
is well-known for its white sand beaches and peaceful mountains. Injuries from
jellyfish are becoming an important public issue in Thailand. Most jellyfish stings are
minor, but some toxic jellyfish in Thailand are also known to cause severe injuries and
possibly deaths. Box jellyfish, Chironex spp. and Morbakka spp. are found in both the
Gulf of Thailand and the Andaman Sea coasts. Chironex spp. are notoriously known
as the most dangerous marine animal in the world. Deaths usually result from
inappropriate first aid. Some of the local population use beach morning glory as a
natural remedy, but they are probably not aware that this might not work for severe
stings from box jellyfish.

Knowledge of jellyfish types present in Thailand, as well as appropriate first aid
management is crucial in reducing the morbidity and mortality from severe jellyfish
stings. Trat province is the second most common province that severe jellyfish stings
have been known to occur. It consists of three main islands that are very popular among
tourists, namely Koh Mak, Koh Kood, and Koh Chang. This study aims to investigate
the knowledge of jellyfish stings and first aid management in 6™-9™" grade students.
Children are unique in their capability of learning and remembering, and they can be
victims or bystanders in such incidents. The age group that we have selected in this
study could have had some past experiences and education in this topic, and are capable
of processing and learning new information well. We hope to provide the knowledge
to this group of children for the benefit of themselves, their families, and jellyfish

victims that they might come across with.

1.2 Research Question
Are 6M-9" grade students on the three islands in Trat province aware of jellyfish

stings and first aid management?



1.3 Objectives
1.3.1. To assess 61-9" grade student’s past experience with jellyfish stings
1.3.2. To assess 61-9" grade student’s knowledge on the types of jellyfish
present in their area.
1.3.3. To assess 6™-9™ grade student’s knowledge on the first aid management

of jellyfish stings.

1.4 Hypothesis
6M-9t" grade students on the three islands in Trat have inadequate knowledge

about toxic jellyfish stings and first aid management

1.5 Expected benefits and application

1.5.1. To provide knowledge to 6™ - 91 grade students on how to manage
jellyfish envenomation, and for them to extend this knowledge to their families and
other individuals who may be involved in such incidents.

1.5.2. To provide knowledge to students for them to be able to prevent severe
stings and help provide first aid to themselves or victims. This may encourage them to
advance their skills in basic life support and other life-saving courses.

1.5.3. Prevention of morbidity and mortality of toxic jellyfish stings in Thailand

1.6 Conceptual framework

Demographic features
- Gender - Age

Acquaintance with beaches
- Frequency of visiting beaches Knowledge about

- Location of home in proximity to beaches —— | jellyfish stings and
first aid management

Past experiences /'
- Asavictim
- As a bystander in an incident
- Previous knowledge about jellyfish and first aid management
- Formal training about jellyfish and first aid management at

school or other programs




1.7 Operational definition
Jellyfish sting refers to envenomation from jellyfish resulting in skin irritation,

pain, and systemic symptoms including nausea and vomiting, headache, muscle spasm,

fever, syncope, cardiopulmonary arrest.
First aid management refers to timely and appropriate steps in managing

jellyfish stings.



CHAPTER 2
REVIEW OF RELATED LITERATURE

Introduction

Jellyfish envenomation is becoming an important public health concern in
Thailand. Jellyfish stings range from mild skin irritation to severe systemic symptoms
which can result in death. Worldwide, jellyfish are distributed across the subtropical
or tropical waters of the Atlantic, Pacific, Asian, and Australian coasts. There are over
10,000 species of which about 100 are toxic to human beings.("

Jellyfish are invertebrates belonging to the Phylum Cnidaria. There are four
classes, namely Schiphozoa, Cubozoa, Hydrozoa, and Anthozoa. Schiphozoa are the
most common type and considered “true jellyfish”. This class contains Chrysaora and
Pelagia which are common in Thailand, and stings can sometimes result in severe pain
which requires treatment in the emergency departments from time to time. Cubozoa
are the most lethal types, consisting of Chirodropidae and Carybdeidae. Hydrozoa are
not considered true jellyfish, but are siphonophores, which include the Physalia
species,® such as the Physalia physalis (Portuguese man-of-war), and Physalia
utriculus (bluebottle/Pacific man-of-war). Physalia can also cause deaths though it is
rare, and symptoms are less severe than those caused by Cubozoa. Anthozoa are sea
anemones and corals, some of which are classified as venomous.

Cubozoa are quite similar to the true jellyfish, but are boxlike, hence they are
known as “box jellyfish”. The order Chirodropidae consists of the multi-tentacled
Chironex which is considered the most dangerous animal in the world, causing deaths
within 2 to 10 minutes after being stung. There have been over 100 reported deaths
from Chironex fleckeri. The smaller single-tentacled box jellyfish, carybdeids, include
Carukia barnesi or the “lrukandji jellyfish”, can also cause severe systemic symptoms
known as the Irukandji syndrome,® with 2 deaths reported in Australia.* ®

In 2008, the Toxic Jellyfish Network in Thailand was setup with a collaboration
from the Bureau of Epidemiology and experts from the Community Medicine
Department, Faculty of Medicine, Chiang Mai University, with initial members

including experts from universities in Australia and Divers Alert Network (DAN). The



membership expanded to stakeholders such as resort or hotel managers or owners,
divers, boat operators, and biologists to help gather information and implement
education and prevention programs.® There were a total of 381 injuries and deaths
from toxic jellyfish in Thailand from 2003 to 2018, from both coasts of Thailand
(Figure 1).

Fatal stings can be handled with appropriate first aid and management and thus
will reduce the morbidity and mortality. In Thailand, there are no lifeguards on public
beaches, therefore, it is important that local population and bystanders know about the

crucial steps in helping these victims.
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Box Jellyfish

The three known species of multi-tentacled box jellyfish in Thailand are
Chironex spp. A, Chironex indrasaksajiae (formerly Chironex spp. B), and Chironex
spp. C (Figures 2 &3). They are genetically different from the Australian Chironex
fleckeri, but nevertheless are also lethal. Chironex have a white or translucent box-
shaped bell, which can be as wide as 20 cm. Four bundles of up to 15 translucent or
bluish extensile tentacles stream out from 4 fleshy arms (pedalia) under the bell.
Tentacles may reach up to 3 meters and are covered with millions of stinging capsules
or nematocysts, whereas the bell does not contain stinging capsules.® The severity of
injury is related to the size of the jellyfish and extent of tentacle contact. Children are
more prone to the toxic effects of this jellyfish, likely due to their body surface skin
being thinner and having a lower body mass index.® 9 The venom contains three main
components, which is neurotoxin, cardiotoxin, and dermatonecrotic toxin.% When
envenomation occurs, the victim will feel instantaneous extreme pain, causing them to
leave the water. The stung area will develop characteristic ladder-like transverse bands
or whip-like marks, which may result in necrosis and permanent scarring. Death can
occur within minutes due to cardiorespiratory arrest.

The single-tentacle box jellyfish or carybdeids have one tentacle arising from
each corner of their cubic-shaped bell. Carukia barnesi, the Irukandji, bells are about
12 mm wide and tentacles ranging from a few centimeters to up to 35 cm.®
Nematocysts cover the bell and on the tentacles. Their bodies and tentacles are almost
completely transparent. However, in Thailand, single-tentacle jellyfish that causes
Irukandji-like syndrome are currently believed to be from Morbakka spp. A, Morbakka
spp. B, and Morbakka spp. C. These species are usually found in deeper waters, but
recently there have been more reports of injuries from these species closer to the
shore.() Irukandji syndrome develops slightly slower than that caused by Chironex,
usually within 5 to 40 minutes, the average being about 30 minutes. The victim may
or may not be aware of a sting, and can go unnoticed until the onset of symptoms,
forcing the victim to leave the water. There could be mild erythema or no skin lesions
at all. Symptoms consist of low back pain, muscle cramping, nausea, vomiting,
coughing, difficulty in breathing, excessive sweating, and restlessness. This might lead

to drowning if the victim had not left the water immediately.®) Shivering, fever,



tachycardia, and hypertension may develop. Pulmonary edema and intracerebral
hemorrhage may occur in severe cases.®) This envenomation is believed to be caused
by excess catecholamines and hyperadrenergic states resulting in the aforementioned
symptoms.(2)

Box jellyfish in Thailand are usually found on days of good weather, when the
seas are calm. They are found in shallow water where there are no reefs, and usually
in the evening. A study conducted by Sucharitakul et al.,®® found that the most
common species of Chirodropid found in Thailand is Chiropsoides buitendijki, but this
type of jellyfish do not cause severe symptoms, according to Thaikruea.(” The lethal
Chironex is found both in the Gulf of Thailand and the Andaman Sea,*? being most
common in Surat Thani province, usually found between the months of June to
December, the highest being in August. They are also found at the Eastern Gulf of
Thailand (Trat province) between December to May. For the Andaman sea, they are
most common during October to January. The timings coincide with the high season

of tourism in these provinces, which is why it is an important public concern.

Figure 2 Chironex spp. found in Samui, Thailand
(Copyrighted Sakanan Plathong)



Figure 3 Single tentacle box jellyfish, Surin Islands, Thailand
(Copyrighted Thanawat Supanitayanon)

Blue bottle/Portuguese Man-of-War

Physalia spp. are found in all hot and temperate climate waters.) Physalia
physalis (Portuguese man-of-war) have several tentacles and can cause systemic
symptoms. There have been three reported deaths from this species in the USA.
Physalia are colonies of siphonophores, with a gas-filled float keeping the colony on
the surface and allows for wind-assisted travel. Hence, they are usually found floating.
Their floats and tentacles have a blue-purplish color and tentacles of the Physalia
physalis can reach up to 30 m long, whereas the smaller Physalia utriculus (bluebottle
jellyfish) have one main tentacle reaching up to 3 m.® Their nematocysts are arranged
into stinging buttons and when stung, causes a linear “string of beans” lesion. In vitro
studies have shown that their venom causes exocytosis of mast cell granules and release
of histamine. Studies have also shown that the venom can stimulate smooth muscles,
thus affecting the cardiovascular system. The pain is sharp and violent, which usually
subsides within 24 hours. Physalia physalis can cause headaches, nausea, vomiting,
abdominal pain, and unconsciousness. Physalia utriculus have been reported to cause
a hypersensitivity reaction, though it is rare. Physalia utriculus have been reported to
be found in Thailand in recent years, and do not cause severe symptoms, but still

required medical care in some victims (Figure 4).



There are other types of toxic jellyfish that are found in Thai waters but do not
cause severe systemic symptoms. Some of these are Chiropsoides buitendijki, Pelagia

spp., Chrysaora spp., and Lobonema smithii.("

Figure 4 Physalia spp.
(Copyrighted Lakkana Thaikruea)

Treatment and Management

First aid is an important aspect in managing jellyfish envenomation, helping to
reduce morbidity and mortality of cases. After removing the victim from the water, it
must be assured that the victim has adequate respiration and blood circulation by
performing basic life support. In life-threatening stings, calling for help or ambulance
(in Thailand 1669) is a must.™ The wound should not be rubbed, and the stung area
must be immediately rinsed with vinegar for at least 30 seconds to deactivate
undischarged nematocysts. Fresh water should not be used as it stimulates nematocysts
discharge by osmosis. Seawater should be used if vinegar is not available. Vinegar-
treated tentacles should be removed if they are still adhered to the skin, preferably with
tweezers, or they could be removed with bare hands, but the rescuers’ fingers must be
carefully rinsed off afterwards to prevent secondary stings.? However, in the case of
blue bottle jellyfish stings, the use of vinegar as a first aid treatment is still controversial.
Some reports have shown more nematocysts firing after vinegar. Thaikruea et al has
reported the testing vinegar and seawater on a live blue bottle found on Koh Lanta,

Krabi, and found no significant firing from undischarged nematocysts from both



vinegar- and seawater-treated tentacles. However, this still needs more research and
laboratory testings. Therefore, it is best to use seawater in cases of blue bottle stings.
In Thailand, the plant Ipomoea biloba has been used by locals to treat jellyfish stings
as well, though the efficacy of this has never been proven.

After tentacle removal, the next step in controlling the victim’s pain is by hot
water immersion. According to a review by Li et al* there were a few number of
trials conducted to compare pain relief from hot water immersion and icepacks. Hot
water immersion was found to be clinically significant in alleviating pain when
compared to ice packs in the case of Physalia stings. As for Chironex stings, cold
compresses are recommended by the Australian Resuscitation Council.® There is
limited data of clinical evidence for the use of C. fleckeri anti-venom in other species,
and it is not available in Thailand.®)

Advanced and hospital-based management is required especially in the case of
Irukandji or lrukandji-like syndrome, since the symptoms are often delayed. It is
advisable to transport the victim to a hospital.!”) Intravenous magnesium sulfate is the
most effective current therapy since this will reduce hypertension and pain associated
with this syndrome.®? Nitrates such as nitroglycerin or nicardipine can also be given
in hypertensive emergency cases.® Pain is controlled with fentanyl or morphine and
benzodiazepines though it should be given cautiously due to risks such as respiratory
depression.1?  Pain in mild or moderate cases can be controlled with oral
acetaminophen or NSAIDS.(": 18  Antihistamine combination of H1-and H2-receptor
antagonists may be given to reduce the histamine overload from Irukandji syndrome,
not because of anaphylaxis, since true anaphylaxis from jellyfish are extremely rare.9)
Misdiagnosis is possible due to the fact that box jellyfish information and management
is not included in the Thai medical school curriculum, though some emergency

medicine training programs have started to include this in their training.®

Prevention

The most important method in prevention of life-threatening stings and injuries
include awareness of the problem and prevention of envenomation.®”- 20 Since the
toxic jellyfish network has been setup in Thailand, more concerned authorities and

stakeholders are taking into action on prevention programs. Vinegar poles and stinger



nets have been installed in many high-risk areas. Multi-language appropriate signage
that includes warning of possible jellyfish encounters, wearing protective lycra clothing
covering the entire body and limbs, and first aid management had been setup in some
areas, but this is still difficult due to the sensitive issue of tourism.?? Brochures should
also be distributed to hotel and tour operators, and available in airports, train stations,
and bus stations. Moreover, educational programs including basic knowledge and
recognition of jellyfish, first aid management has been given to medical staff, first
responders, and volunteers in high risk areas.® This educational program should still
be an ongoing program, not limited to medical staff or first responders, but expanded
to the local population such as school children and teachers, since bystanders are most

likely to be the first responders in helping the victims.



CHAPTER 3
RESEARCH METHODOLOGY

3.1 Research Design

Cross-sectional descriptive study

3.2 Research Methodology
3.2.1. Study population

Target population = Children living on islands

Sample population = 11-15-year-old 67-9" grade students on the 3 islands of
Trat province

Inclusion criteria: All 11-15-year-old 6"-9" grade students, studying in all the
public primary and secondary schools on the 3 islands of Trat province

Exclusion criteria: Students who are absent from school on the day of data

collection will be excluded from the study
3.2.2. Sampling Technique

Non-probability sampling method: Total number of 6"-9" grade students on
the 3 islands = 582 (Total 11 schools)

Island Number of schools | Number of 6h-9th

grade students

Koh Mak 1 5
Koh Kood 4 121
Koh Chang 6 456

3.2.3. Recruitment of participants

Coordinate with Trat Provincial Public Health Office and Trat Provincial
Education Office to coordinate with schools on the three islands for cooperation in

completing the questionnaire.



3.2.4. Observation and measurements

Independent variables include gender, age, acquaintance with beaches,
including frequency of visiting beaches and location of home in proximity to beaches;
past experiences, including the student being a victim themselves, being bystanders
in an event of a jellyfish sting, previous knowledge about jellyfish and first aid
management, and any past formal training about jellyfish and first aid management at
school or other similar programs.

Dependent variables include the knowledge of jellyfish stings and first aid
management.

The research tool used in this study is a questionnaire developed by the
investigator, based on related literature review of Thaikruea’s guidelines” and
adapted from Kan’s questionnaire regarding Northeast China naval personnel’s
knowledge about jellyfish envenomation.?® Data will be collected from the
questionnaire answered by the students themselves.

This questionnaire consists of:

Part 1. Respondents’ data including gender, age, acquaintance with beaches,
including frequency of visiting beaches and location of home in proximity to beaches,
past experiences, including the student being a victim themselves, being bystanders
in an event of a jellyfish sting, previous knowledge about jellyfish and first aid
management, and any past formal training about jellyfish and first aid management at
school or other similar programs.

Part 2. General knowledge about jellyfish stings, including jellyfish parts that
causes envenomation, symptoms, first aid management, and emergency medical
telephone number. This section includes multiple-choice questions, true-false items,
and questions requiring single or multiple answers.

The questionnaire is comprised of 10 questions. Each of the question is awarded
1 point if answered correctly, and 0 point if answered incorrectly or did not answer.
There are two questions that have 4 sub-questions; therefore, the total score for the
questionnaire is 16 points. Since this is a non-standardized questionnaire developed
by the investigator, the cut off point for high and low knowledge was set at the median

of sum of scores (13). Students will be classified as having high (adequate)



knowledge if they achieve a score of equal to or more than 13, and low (inadequate)

knowledge if they achieve a score of less than 13.

3.2.5. Content Validity

The questionnaire was developed by the investigator and evaluated for its

content validity by the investigator’s advisor and two jellyfish experts.

3.3 Data Collection
Preparation
Coordinated with the Trat Provincial Public Health Office and Trat Provincial
Education Office to coordinate with schools on the three islands for cooperation in
completing the questionnaire.
Process
After obtaining approval from the Ethics Committee of the Faculty of Medicine
Chulalongkorn University, a letter from the Department of Preventive and Social
Medicine, Faculty of Medicine, Chulalongkorn University will be issued to clarify the
purpose of the research. The investigator will then:
- obtain parents’ written consent in asking their children’s assent to complete
the questionnaire

- evaluate the completeness of data for statistical analysis.

3.4 Data Analysis
After gathering all data, accuracy will be verified before entering into STATA
software. The analysis will be as follows:

1. Quantitative data: age, frequency in visiting beaches, and proximity of home to
beaches. If the data is normally distributed it will be presented in mean and standard
deviation. If they are not normally distributed it will be presented in median and
interquartile ranges.

2. Qualitative data include gender, past experience, and knowledge of jellyfish

stings and first aid management. This data is presented using counts and percentage.



3. Determine the relationship between total knowledge score and independent
variables by using multiple logistic regression model. Variables to be put into the
model would be selected by statistically significant variables obtained by bivariate
analysis, and then checked for multicollinearity. After checking for multicollinearity
of all independent variables, the variables with p-value <0.25 would be included into

the stepwise multiple logistic regression model.

3.5 Ethical consideration

This study abides by the ethical principles and guidelines for the protection of
human subjects of research, covering:

e Respect for persons:

This study poses minimal risk to participants, as they will not be identified; the
respondent’s names will not appear on the instrument. The investigator would have no
way of knowing which students did or did not complete the questionnaire. The
investigator will assign an identification number to each questionnaire, which serves
simply to organize and track the data for the convenience of the researcher in data
analysis. Signed consent forms will be obtained from the parents/guardians of the
students completing the questionnaire as they are minors. In this study, participants and
their parents/guardians will receive an informed consent letter that provides brief and
accurate information about the investigator, the purposes of the study, and the
protection of participants’ confidentiality and rights. The informed consent letter will
be distributed to the participants’ parents/guardians one week prior to completing the
questionnaire. After giving assent, students complete the questionnaire in classroom
and asked to return to their homeroom teachers.

e Beneficence:

This study aims to provide knowledge to participants and this knowledge may be
useful to participants and others in case they should face with life-threatening jellyfish
stings. However, participants can decline to complete the questionnaire, or if
parents/guardians need more information, they may contact the investigator for more

information.



e Justice
Participants will be informed that their participation is completely voluntary and
would not have any negative effects on their grades. The investigator declares no

conflicts of interest and did not receive any funding nor affiliated with any groups.

3.6 Obstacles and Solutions

There might be the possibility of some students not providing assent, which may
be solved by coordinating with the public health officers or public health volunteers
who are familiar with the students in requesting for the students’ cooperation to

complete the questionnaire.



CHAPTER 4
DATA ANALYSIS AND INTERPRETATION

4,1 Introduction

This chapter discusses the data analysis and findings from the questionnaire
completed by 458 students from 6t - 91" grade in Koh Mak, Koh, Kood and Koh Chang.
We address the objectives, followed by responses to the questionnaire. The
questionnaire was divided into two major parts. The first part consists of basic
demographic data of the participants, and the second part is knowledge about jellyfish.
This second part is further divided into general knowledge about jellyfish, including
types and characteristics of jellyfish and jellyfish wounds; and knowledge about first
aid of toxic jellyfish stings. The findings are discussed according to sections in the
questionnaire, and the relationship between total knowledge score (general knowledge
+ first aid) is determined. Out of 582 students, the questionnaire response rate was
79% (458) students due to absentees.

4.2 Demographic data

The demographics of the participants are presented in Table 1. There were a
total of 458 students, 248 males and 210 females, the mean age being 13.56 years
(standard deviation 1.42 years). The majority of students, 360 (78.60%), live in Koh
Chang, while Koh Mak has the least number of students, being only 6™ graders. Most
students visit the beach about 1-2 times/month, and most live about less than 15 minutes
away from the beach. Most students have never been stung by jellyfish nor were
bystanders in an event of a jellyfish sting. About 48.91% of students have had previous

first aid training.



Table 1 Respondents’ demographic data

Variable Number Percentage
Gender (n =458)
Male 248 54.15
Female 210 45.85
Mean Age (SD) 13.56 (1.42)
Island (n = 458)
Koh Mak 5 1.09
Koh Kood 93 20.31
Koh Chang 360 78.60
Class (n =458)
6" Grade 160 34.93
7" Grade 108 23.59
8" Grade 96 20.96
ot Grade 94 20.52
Frequency in visiting beaches (n = 374)
Less than once/month 25 6.68
1 — 2 times/month 213 56.96
3 or more times/month 136 36.36
Distance (in minutes) between home and beach (n =
333) 245 73.57
<15 minutes 67 20.12
16 — 30 minutes 21 6.31
>30 minutes
Stung by jellyfish (n = 458)
Yes 96 20.96
No 362 79.04
Bystander in a jellyfish sting event (n = 458)
Yes 106 23.14
No 352 76.86
Previous first aid training (n = 458)
Yes 224 48.91
No 234 51.09

4.3 Students’ past experience with jellyfish sting and knowledge about jellyfish

and first aid

4.3.1. Students’ past experience with jellyfish stings

In response to the first objective, we assess the students’ past experience with

jellyfish stings, by the students being victims themselves, or having been bystanders in

a jellyfish sting incident. Table 2 shows the students’ past experience with jellyfish



stings. Ninety-six students (20.96%) have been stung by jellyfish, and 106 (23.14%)

have been bystanders in the event of a jellyfish sting.

Table 2 Students’ past experience with jellyfish stings (n = 458)

Class Total Victim (%) Bystander (%o)
6" Grade 160 30 (18.75) 41 (25.62)
7" Grade 108 22 (20.37) 22 (20.37)
8™ Grade 96 25 (26.04) 26 (27.08)
9™ Grade 94 19 (20.21) 17 (18.09)

Total 458 96 (20.96) 106 (23.14%)

4.3.2. General knowledge about jellyfish

Table 3 shows the response to the questionnaire regarding general knowledge

about jellyfish in the students’ area. Only 173 (37.77%) of the students answered

correctly to the question regarding the season which jellyfish is most prominent, while

most students (92.58%) knew that tentacle is the part that could cause stings. Most

students (72.27%) knew that certain types of jellyfish could cause deaths.

Table 3 Number of correct responses to general knowledge about jellyfish (n =

458)

Variable

Number

Percentage

What season are jellyfish most prevalent in
your area?

Summer, Rainy, Winter

From the pictures, which ones are not
jellyfish?

Pictures 2, 3

From the pictures, which ones are not
jellyfish wounds?

Pictures 2, 4

Which part of the jellyfish could cause stings?
Tentacle

Can certain types of jellyfish cause deaths?
Yes, No, Do not know

173

268

294

424

331

37.77

58.52

64.19

92.58

72.27




4.3.3. Firstaid knowledge

This table shows the knowledge of first aid of jellyfish stings. Three hundred
and thirty-five students (73.14%) knew that vinegar is the most appropriate type of first
aid management in jellyfish stings. Most students (89.74%) also knew that a victim

should be immediately referred to a medical care facility after a jellyfish sting.

Table 4 Number of correct responses to jellyfish first aid knowledge (n = 458)
Variable Number Percentage

Which one of these is the most appropriate first aid 335 73.14
management?

Freshwater, Seawater, Vinegar, Ipomoea biloba, Sand, Do

nothing

Should a victim go to the hospital after a jellyfish sting? 411 89.74
Yes, No, Do not know

Jellyfish can cause stings even when they are stranded 264 57.64
ona

beach or their parts are separated.

Yes, No, Do not know

Can tentacles that are stuck on the victim’s skin be 291 63.54
removed with bare hands?

Yes, No, Do not know

What is the medical emergency telephone number? 373 81.44
1669

4.3.4. Total knowledge score (general + first aid knowledge)

Table 5 indicates the total score of the questionnaire. The full score is 16, and
a full score of 16 was obtained by 16 students (3.49%); the lowest score was 3, which
was obtained by one student (0.22%). The mean score was 12.8 with a standard
deviation of 2.00. Adequate knowledge was obtained by calculating the median of sum
scores, with 13 being the cutoff point. Two hundred and eighty-four students (62.01%)
had adequate knowledge (=13), while 174 students (37.99%) had inadequate
knowledge (<13).



Table 5 Total knowledge score (n = 458)

Total score Number Percentage
Highest score (16/16) 16 3.49
Lowest score (3/16) 1 0.22

Mean (SD) 12.80 (2.00), min — max (3 — 16)

Knowledge score (median of sum scores)

> 13 = adequate knowledge 284 62.01
< 13 = inadequate knowledge 174 37.99

4.3.5. General jellyfish knowledge, First aid knowledge, and Total Knowledge

Score

Table 6 shows the relationship between each variable and knowledge about
jellyfish. The island with adequate general jellyfish knowledge is students from Koh
Kood, with sixty-nine students (74.19%) having adequate general jellyfish knowledge,
followed by 220 students (61.11%) from Koh Chang. All students from Koh Mak
(100%) had inadequate general jellyfish knowledge. When compared by class, students
from 8™ grade had the highest general jellyfish knowledge (75%), followed by 9™, 7t
and 6™ grade respectively (67.02%, 65.74%, and 51.88%). There was no statistical
difference between males and females regarding general jellyfish knowledge. Students
who visit the beach about once or twice a month (71.83%) had highest general jellyfish
knowledge, followed by those visit the beach less than once a month (60.00%).
Seventy-seven students (56.62%) who visit the beach more than twice a month had
adequate general jellyfish knowledge.

Eighty-five students (91.4%) from Koh Kood had adequate first aid knowledge,
followed by students from Koh Chang (72.22%). Two students (40.00%) from Koh
Mak had adequate first aid knowledge. When compared by class, students from 9t
grade had the highest first aid knowledge (81.91%), followed by 7%, 6%, and 8™ grade
respectively (77.78%, 73.75%, and 70.83%), but without statistical significance.
Female students had higher first aid knowledge (80.95%) when compared to males
(71.37%). Students who visit the beach less than once a month had the highest first aid
knowledge (84.00%), followed by those who visit the beach about once or twice a
month (78.87%). Students who visit the beach more than twice a month (74.26%), had

adequate first aid knowledge, but without statistical significance. There was also no



statistical difference in first aid knowledge between students who live close by to the
beach (<15 minutes) or further away. Sixty-five students (67.71%) who have had
previous jellyfish stings had adequate first aid knowledge, while those who have not
experienced any stings (77.90%), had adequate first aid knowledge with statistical
significance. One hundred and seventy-six students who have had previous first aid
training (78.57%) had adequate first aid knowledge, while 171 students (73.08%) who
have not had any first aid training had adequate first aid knowledge, but without
statistical significance.

We then determine the relationship between different variables and the total
knowledge score which is comprised of general knowledge about jellyfish and first aid
knowledge. Of the three islands students from Koh Kood had the highest knowledge
(75.27%), followed by students from Koh Chang (59.44%). None of the students from
Koh Mak had adequate total knowledge. By class, students from the 9™ grade had the
highest knowledge (74.47%), followed by 8™, 7™, and 6™ grade respectively (63.54%,
62.96%, 53.12%). Female students (67.14%) had higher total knowledge when
compared to males (57.66%). One hundred and fifty-one students (70.89%) who visit
the beach 1-2 times/month had the highest total knowledge score, followed by those
who visit less than once a month (60.00%), and more than twice a month (55.88%),
respectively. Those who live 16-30 minutes away from the beach had the highest total
score (70.15%), followed by those who live less than 15 minutes away (64.90%), and
more than 30 minutes away (52.38%), but without statistical difference. There were no
statistical differences in total knowledge score between groups who have had previous
stings, or who were bystanders in a jellyfish sting incident, or those who have had

previous first aid training.
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Table 6 Bivariate analysis of independent variables and knowledge score



4.3.6. Relationship between baseline characteristics and total knowledge score

This table shows the relationship between students’ baseline characteristics and
total knowledge score by using multiple logistic regression model analysis. After
checking for multicollinearity of all the independent variables, the following variables
(with p-value < 0.25 from bivariate analysis): island, class, gender, and frequency in
visiting beaches, and previous first aid training, were chosen into the stepwise multiple
logistic regression model. From the analysis, it can be seen that 91" grade students have
3.2 times more adequate knowledge when compared to 6™ grade students with
statistical significance (95% CI 1.64, 6.33). Additionally, female students had 1.6 times
more adequate knowledge when compared to male students with statistical significance
(95% CI 1.00, 2.46). Islands and frequency in visiting beaches did not have a
significant association with total knowledge score, as shown in Table 7. Previous first

aid training was also removed from the final model of stepwise regression.

Table 7 Relationship between baseline characteristics and total knowledge score

Variable Crude 95% ClI Adjusted 95% ClI
Odds Ratio Odds Ratio
Island
Koh Mak + Koh Kood 1.00 Referent 1.00 Referent
Koh Chang 0.59 0.36,0.95 0.58 0.32,1.06
Class
6" Grade 1.00 Referent 1.00 Referent
7t Grade 1.50 0.91,2.47 1.45 0.81,2.57
8t Grade 1.54 0.92,2.58 1.66 0.90, 3.07
9t Grade 2.57 1.47,4.50 3.22 1.64,6.33
Gender
Male 1.00 Referent 1.00 Referent
Female 1.50 1.02,2.20 1.57 1.00, 2.46
Frequency in visiting beaches
<once/month 1.00 Referent 1.00 Referent
1-2 times/month 1.62 0.69, 3.81 1.47 0.61,3.54
>2 times/month 0.84 0.35,2.01 0.70 0.28,1.73
Previous first aid training
No 1.00 Referent N/A N/A
Yes 1.35 0.93,1.97 N/A N/A

Final model: logit(p) = 0.34 — 0.54 Koh Chang (compared to Koh Mak + Koh Kood) + 0.37 7"
Grade (compared to 6" Grade) + 0.51 8" Grade (compared to 6" Grade) + 1.17 9™ Grade (compared
to 61 Grade) + 0.45 Females (compared to Males) + 0.38 Frequency 1-2 times/month (compared to
once/month) — 0.36 Frequency >2 times/month (compared to once/month); Pseudo R? = 0.06; N/A
= variable not included into final multivariable model



CHAPTER 5
CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS

The purpose of this study was to determine whether the 6™-9™ grade students
on the three islands of Trat province were aware of jellyfish stings and first aid
management. This chapter includes a discussion of the major findings based on the
questionnaires answered by the students, and relate them to relevant past studies and
literature. We assessed the students past experience with jellyfish stings, including
their knowledge about types of jellyfish present in their area, and knowledge on first
aid management in jellyfish stings. This was made on the basis of the students’
acquaintance with beaches and their personal past experiences with jellyfish stings,
including formal first aid training. This was a cross-sectional descriptive study. The
sampling technique was a non-probability sampling method, aimed at a total of 582 6t"-
9™ grade students on Koh Mak, Koh Kood, and Koh Chang. The actual number of
questionnaires responded were 458, due to school absences. We conclude the chapter

with limitations of the study and suggestions for future research.

5.1 Summary of Major Findings

In this study, the majority of the students lived on Koh Chang, since it is the
largest island out of all three, comprising of 78.60% of all students. There were 54.15%
males and 45.85% females. The mean age was 13.56 years. Most of the students
(34.93%) were 6™-graders. About 57% of students visited the beach 1-2 times a month,
and a majority of the students (73.57%) lived less than 15 minutes away from the beach.
Around 80% of students had never been stung by jellyfish before, nor had they been
bystanders in the event of a jellyfish stings. When asked about first aid training, 48.91%
replied they had previous formal first aid training.

In the questionnaire part about general jellyfish knowledge, only 37.77%
answered correctly that rainy season is the season that jellyfish are most prevalent in
their area. Seventy-two percent of the students knew that certain types of jellyfish
could cause deaths. Inregard to first aid knowledge, 73.14% of students knew that they

should use vinegar in jellyfish stings, and 89.74% of the students knew that the victim



should seek medical assistance after a jellyfish sting. However, 57.64% of the students
answered correctly to the question about jellyfish stranded on the beach can still cause
stings. Moreover, 63.54% of students did not know that tentacles should not be
removed with bare hands.

The total knowledge score (general jellyfish knowledge + first aid knowledge)
for the questionnaire was 16 points, the mean score being 12.8+2.00. Two hundred and
eighty-four students (62.01%) had adequate knowledge. Out of the three islands, Koh
Mak students appeared to have inadequate knowledge about jellyfish stings. From all
the classes, students of the 9"- grade had the highest knowledge with statistical
significance. Female students had higher adequate knowledge than male students, with
statistical significance. Students who visited the beach about 1-2 times a month had
adequate knowledge when compared to those who visited the beach more than twice a
month. Distance from home to the beach did not have a statistical significance to the
students’ adequate knowledge, neither did past experience. Previous first aid training
also did not have a statistical significance in the students’ total knowledge on jellyfish
stings.

We also ran a multiple logistic regression model to determine the relationship
between total knowledge score and independent variables. From the analysis, it can be
seen that 9™ grade students have 3.2 times more adequate knowledge when compared
to 61 grade students with statistical significance (95% CI 1.64, 6.33). Additionally,
female students had 1.6 times more adequate knowledge when compared to male
students with statistical significance (95% CI 1.00, 2.46).

5.2 Discussion

When analyzing each answer from the questionnaire, in the part about general
jellyfish knowledge, only 37.77% answered correctly that rainy season is the season
that jellyfish are most prevalent in their area. This result is different from Suriyan’s
study of jellyfish sting knowledge SCUBA divers that 63.45% of divers answered
correctly to this question.(?2)  However, a little over half, 57.64% of the students
answered correctly to the question about jellyfish stranded on the beach can still cause

stings. This is similar to Kan’s study in naval personnel in Northeast China.)



Moreover, 63.54% of students did not know that tentacles should not be removed with
bare hands, which is also different from Suriyan’s study that the respondents knew that
the nematocysts should not be removed from the skin with bare hands.??

It was rather surprising to see that Koh Mak students had inadequate knowledge
in general knowledge about jellyfish stings, and also first aid knowledge. This should
be of high concern due to high incidence in the area. From unofficial reports, Koh Mak
has the highest incident of toxic jellyfish stings, out of the three islands. It is also the
smallest island out of all three, and the highest school education available on this island
is only Grade 6. The number of students was only 5, therefore this information might
not be a good representative of what the other locals or adults on this island actually
knew. However, the number of incidents is still very high on this island, therefore more
relevant information should be provided to all residents of this island in order to help
reduce the morbidity and mortality associated with toxic jellyfish stings. Koh Chang,
even though being the largest island, did not have the highest adequate knowledge. This
is probably due to the fact that not all the beaches on this island are easily accessed or
swimmable, therefore less encounters with jellyfish and less experience.

Grade 9 students had the highest adequate knowledge; this can be related with
having had more education in school and science, and being more mature with more
experience. Female students had higher adequate knowledge than male students; this is
probably due to the higher number of female students in the higher class (but without
statistical significance from bivariate analysis). Also, students who visited the beach
about 1-2 times a month had adequate knowledge when compared to those who visited
the beach more than twice a month. The reason for this could be due to those who visit
the beach very often are less aware of possible harm around them, since they are used
to the environment, while those who visit less would be more alert and aware of possible
dangers.

From multiple logistic regression analysis, it can be seen that 9™ grade students
have 3.2 times more knowledge when compared to 6™ grade students with statistical
significance (95% CI 1.64, 6.33). This is most likely due to higher education and more
experience. Additionally, female students had 1.6 times more knowledge when
compared to male students with statistical significance (95% CI 1.00, 2.46). The reason

for this is probably due to the higher number of female students in the 9™ grade when



compared to males in other classes, but without a statistical significance. It is difficult
to establish other reasons as to why females would have higher knowledge than males,

which can probably be explored and confirmed in future studies.

5.3 Benefits of the study

To the authors® knowledge, this is the first study conducted in Thailand about
jellyfish sting knowledge among students, who are a vulnerable population group. This
study could be beneficial in helping schools not only in Trat province, but in other
coastal schools to be aware of jellyfish stings and knowledge about first aid that could
help to reduce the morbidity and mortality associated with toxic jellyfish stings. It
could probably be implemented into the schools’ curriculum on locality subjects.
Moreover, the information retrieved from this study can be utilized by the students who
might happen to be bystanders or victims in jellyfish incidents will know the
appropriate steps to take in these events. They may even pass their knowledge on to
family members. Moreover, their correct knowledge may be useful in the future when
they grow up and face the situation; as a girl could save her family from tsunami in
Thailand based on what she learned from school.?» School teachers who were present
on the questionnaire collection day also received the accurate information about

jellyfish stings and first aid knowledge.

5.4 Limitations of the study

This is a cross-sectional descriptive study, therefore it is not the most accurate
representation of the students’ knowledge about jellyfish types and stings and first aid,
and also not guaranteed to be a representative of the whole population. Another
limitation was there were quite a high number of students who were absent from the
school on the day the questionnaire was collected. Moreover, the sample size from Koh
Mak is very small, hence there might not be enough statistical power to conclude that
this island had the least adequate knowledge. Lastly, the questionnaire used in this
study was not validated by a primary/secondary school expert. This might have been
beneficial in the selection of appropriate words and photos that would be easier for

students to comprehend.



5.5 Recommendations

5.5.1. Research Implications

From the results, we could see that Koh Mak students had the least adequate
knowledge on toxic jellyfish stings and first aid. Although the number of sample size
in Koh Mak is very small, it could still be implied that there is inadequate information
about this subject given to the local population. Therefore, we need to offer more
education on this subject to the students. This could be done by including this topic
into the science curriculum or local subjects. Moreover, it would be sensible to
approach and educate other potential victims or population groups such as resort
operators or medical officers working at the health promoting hospital on Koh Mak.
Information should also be provided to the residents and resort operators on all three
islands on appropriate first aid management of jellyfish stings. Everyone should be
made aware of the severity associated with toxic jellyfish stings in order to create an
effective preventive measure. Correct and relevant knowledge could be easily and
widely distributed via social media. Moreover, from this data, we could provide
feedback to the Ministry of Public Health to develop more striking or appropriate
signage to warn about jellyfish and provide first aid information, including other

preventive measures on all beaches, especially on Koh Mak.

5.5.2. Suggestions for future research

Future research could explore other population groups or occupations on these
islands to be able to capture the whole picture of knowledge on jellyfish and first aid.
A similar study design may be done in Surat Thani province to understand the students’
knowledge on toxic jellyfish stings there, since it is the province with the highest
number of toxic jellyfish sting incidents. Also, a similar study could be done in Thai

navy officers to get a better understanding of officials’ knowledge regarding this matter.
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