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UNA1NIY (Research Article)

ABSTRACT

Sudden cardiac death (SCD) is a condition that is relatively common worldwide.
However, the data on the characteristic of SCD is sparse in Southeast Asian countries. The
authors performed a retrospective review of forensic autopsy report at Siriraj Hospital, the
largest hospital on the Western Bangkok metropolitan area. Adult autopsy cases over 18
years of age from 2018 through 2020 were reviewed for demographic data (age, sex, body
mass index [BMI], circumstance of death), heart weight, cardiac pathology, and cause of
death. A total of 794 cases of SCD were identified. The cases were predominantly male
(85.4%), with the mean age of 49.4 + 13.9 years old. The causes of SCD were coronary artery
disease (CAD; n=555, 69.8%), followed by structurally normal heart (n=113, 14.2%),
cardiomegaly (n=81, 10.2%), cardiomyopathy (n=12, 1.5%), myocarditis (n=11, 1.4%),
hypertensive heart disease (n=10, 1.2%), valvular heart disease (n=8, 1%), and congenital
heart disease (n=4, 0.5%). The deceased in group 1 (SCD with CAD) had the highest mean
of 53.3 + 12.5 years old, followed by group 2 (SCD with non-CAD causes; 41.3 + 13.0 years

" Corresponding Autor (éﬂszﬁuﬁ‘miiuﬁﬁ]), Email: Sakda.sat@mahidol.edu
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old), and group 3 (SCD with structurally normal heart; 38.7 + 11.0 years old). Group 1 and
group 2 have the mean BMI over 25 (25.4 + 5.1 and 26.8 + 7.5, respectively). While the
mean BMI in group 3 is 23.0 + 3.4. There is a statistical significance in difference between
the mean heart weight in group 1 (433.5 + 106.1 grams), group 2 (458.6 + 121.6 grams), and
group 3 (311.7 + 65.3 grams). This study reveals the causes of adult SCD in a metropolitan
area in Thailand. CAD is the leading cause of SCD in every age group. Unexplained SCD or
SCD with structurally normal heart in individuals between 18-35 years old, accounting for
one-third of cases.

Keywords: Sudden Cardiac Death, Forensic Autopsy
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INTRODUCTION

Sudden cardiac death (SCD) has been defined as “a natural, unexpected fatal
event occurring within one hour from the onset of symptoms in a healthy subject or in one
whose disease was not so severe as to predict an abrupt outcome” (Goldstein, 1982). This
description effectively characterizes the circumstances surrounding many deaths observed
within the community or in emergency departments. However, this definition becomes less
adequate when applied to the realm of forensic pathology. Whereas autopsies are required
for individuals whose deaths were unobserved, occurred during sleep, or took place at an
unknown time before their bodies were discovered. Under these circumstances, it is
probably reasonable to assume that death was considered sudden if the deceased was
known to be in good health 24 hours prior to death (Virmani et al., 2001).

SCD is one of the most common causes of death worldwide. The World Health
Organization (WHO) estimated that approximately 17.7 million people die from
cardiovascular diseases each year (Thomas et al., 2018). An approximate of 300,000-400,000
SCDs occur in the United States each year (Stecker et al,, 2014). There is limited data
regarding SCD characteristic in Southeast Asian countries. The Department of Forensic
Medicine at the Faculty of Medicine Siriraj Hospital, Mahidol University, is a state
organization responsible for conducting post-mortem examinations in collaboration with
police investigators. A forensic autopsy will be performed whenever the cause of death
cannot be established after an initial on-site postmortem examination. The incidence and
epidemiological data of individuals with sudden unexpected deaths outside of hospitals
may be distinct from those typically collected from hospital records or emergency setting.
The insights gained from examining heart diseases and pathological features through post-
mortem investigations can be valuable for developing diagnostic methods and preventive

measures against future SCD.

MATERIAL AND METHOD
Study design




Uil 10 aduil 1: uns1ew - iquieu 2567

Volume 10 Number 1: January -June 2024

This study was a cross-sectional retrospective review of forensic autopsy report.
The data collection process was performed after approval by the Institutional Review Board
of the Faculty of Medicine Siriraj Hospital (Approval number 577/2565).

The forensic autopsy reports of individual older than 18 years old during January
2018 — December 2020 were reviewed. Sudden unexpected death is defined as death in
an otherwise healthy person within 1 hour after onset of symptoms, or when unwitnessed,
within 24 hours after the person was last seen in good health. Cases will be considered as
SCD for analysis if the cause of death is related to cardiac conditions. Data regarding age,
sex, prior clinical history (if available), and autopsy findings were collected. Cases were
excluded if they were external examination only. Bodies with advanced decomposition
were also excluded due to incomplete data. The heart weight of >350 grams was

considered cardiomegaly in this study.

Statistic analysis

Statistical analysis was performed with IBM SPSS statistic software version 22 (IBM
Armonk, NY, USA). Continuous variables were compared using unpaired Student’s t-test.
Categorical variables were compared using chi-square test. The differences between 3
groups were assessed by one way ANOVA tests. The p-value of less than 0.05 was

considered statistical significance.

RESULTS
Demographic data

During 2018 - 2020, a total of 2,601 sudden unexpected death bodies were
transported to Siriraj Hospital for forensic autopsy (approx. 867 cases/year). After initial
review, 1,477 cases were excluded due to non-cardiac causes of death , and 330 cases were
excluded for being external examination only, advanced decomposition, and under 18 years
of age. SCD criteria were identified in 794 cases (Figure 1). The deceased were

predominantly male (85.4%). The age ranged from 18-92 years old (mean 49.4 + 13.9 years
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old). SCD was most prevalent in individuals >50 years old, followed by middle-aged ( > 35-
50 years old), and individual younger than 35 years old (Figure 2).

Cases with sudden unexpected death (2,601)

Exclusion (1,807)

« Non cardiac causes (1,477)

« External only/decomposed (330)

Gidden cardiac death (794) \

« Coronary artery disease (555)
+ SCD with structurally normal heart (113)

+ Cardiomegaly (81)

« Cardiomyopathy (12)
« Myocarditis (11)
« Hypertensive heart disease (10)

- Valvular heart disease (8)

tCongenital heart disease (4) )

Figure 1: Causes of SCD during 2018-2020

350
300
250
200
150
100
50 .
0 — -

female male female male female male

number of case

18-35 >35-50 >50

Figure 2: Distribution of SCD cases in each age group

Most of the circumstance during SCD were unknown to the investigators. The
reported activities when SCD occurred included sleeping (18%), at rest (9 %), during light
activity (9%), and during exercises (4%). The most common reported symptom from the
deceased was chest pain, followed by seizure, dyspnea, syncope, abdominal pain, and

vomiting.
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Cause of death

The most common cause of death in this series was coronary artery disease (CAD;
n=555, 69.8%), followed by structurally normal heart (n=113, 14.2% of cases). Other causes
of death include cardiomegaly (n=81, 10.2%), cardiomyopathy (n=12, 1.5%), myocarditis
(n=11, 1.4%), hypertensive heart disease (n=10, 1.2%), valvular heart disease (n=8, 1%), and
congenital heart disease (n=4, 0.5%), as shown in Figure 1. The pie chart for causes of death

in all age group is portrayed in Figure 3.

0.5% Count of cause of death total

9 1.4%
1% 1.5% ° m Coronary artery diseases
1.2%
m Unexplained SCD
m Cardiomegaly, NOS
m hypertensive heart disease
m Valvular heart disease
m Congenital heart disease

m Cardiomyopathy

m myocarditis

Figure 3: Causes of SCD

Causes of SCD, 18-35 years old

1.3% 3.9% 3.9% m Coronary artery diseases

1.9%

0.6% m Unexplained SCD

m Cardiomegaly, NOS

m hypertensive heart disease
m Valvular heart disease

m Congenital heart disease

m Cardiomyopathy

W myocarditis

Figure 4: Causes of SCD in deceased between 18-35 years old

CAD is the most common cause of death in every age group, as shown in Figure 4-
6. It noteworthy that SCD with structurally normal heart (unexplained SCD) is more

prevalent in the younger age group.
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Cardiomegaly (heart weight >350 grams) was rendered as cause of death in 81
(10.2%) cases. It should be noted that prior history of hypertension was not known to the
forensic pathologist at the time of the autopsy. Otherwise, there was 10 cases of
hypertensive heart disease in this series, which can be higher if the history of hypertension

was acknowledged.

0.3% Causes of SCD, > 35-50 years old

1.8% - 1.4%

0.7% m Coronary artery diseases

0.3% m Unexplained SCD

m Cardiomegaly, NOS

| hypertensive heart disease
m Valvular heart disease

m Congenital heart disease

m Cardiomyopathy

® myocarditis

Figure 5: Causes of SCD in deceased between > 35-50 years old

Causes of SCD, > 50 years old

21% _ 08%02% _02% (5

4.8% = m Coronary artery diseases
m Unexplained SCD

m Cardiomegaly, NOS

m hypertensive heart disease
m Valvular heart disease

m Congenital heart disease

m Cardiomyopathy

m myocarditis

Figure 6: Causes of SCD in deceased between > 50 years old

Twelve cases of cardiomyopathy were identified (1.5%). There were 6 cases of
hypertrophic cardiomyopathy (HCM), 5 cases of dilated cardiomyopathy (DCM) and 1 case
of arrhythmogenic cardiomyopathy (AC), aka. arrhythmogenic right ventricular
cardiomyopathy (ARVC).

For further data analysis, causes of death were categorized into 3 groups, including

Group 1: CAD (n=555, 69.8%), Group 2: non-CAD SCD (n=126, 15.9%), and Group 3, SCD with
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structurally normal heart (n=113, 14.2%). The results comparing the mean age, BMI, and

heart weight are shown in Table 1.

Table 1: Characteristic data from each cause of death group

Cause of death

Group 3
All cases Group 1 Group 2 p-value*
SCD with structurally
CAD Non-CAD causes
normal heart
Age (mean + SD) 49.4 £ 139 533 + 125 41.3 +£13.0 38.7 £ 11.0 <0.001
BMI (mean + SD) 253+ 55 254 +£5.1 268+ 7.5 230+ 34 <0.001
Heart wt. (mean = SD) 420.2 £ 113.3 4335 + 106.1 458.6 + 121.6 311.7 £ 653 <0.001

*p-value was calculated using one-way ANOVA

Table 2: Distribution of SCD causes in each age group

Cause of death

Group 3
Group 1 Group 2 SCD with Total p-value*
CAD Non-CAD causes structurally

normal heart

Female 3 (25.0%) 5(41.7%) 4 (33.3%) 12
18-35 years
¥ Male 46 (35.9) 39 (30.5%) 43 (33.6%) 128 0.666
o
Total 49 (35.0%) 44 (31.4%) 47 (33.6%) 140
Female 14 (40.0%) 8 (22.9%) 13 (37.1%) 35
>35-50
Male 152 (67.3%) 41 (18.1%) 33 (14.6%) 226 0.002
years old
Total 166 (63.6%) 49 (18.8%) 46 (17.6%) 261
Female 54 (78.3%) 7(10.1%) 8 (11.6%) 69
>50 years
Male 286 (88.3%) 26 (8.0%) 12 (3.7%) 324 0.019
old
Total 340 (86.5%) 33 (8.4%) 20 (5.1%) 393
Female 71 (61.2%) 20 (17.2%) 25 (21.6%) 116
Total Male 484 (71.4%) 106 (15.6%) 88 (13.0%) 678 0.034
Total 555 (69.8%) 126 (15.9%) 113 (14.2%) 794

*p-value was calculated using chi-square

Age

Group 1 had the highest mean of 53.3 + 12.5 years old, followed by group 2 (41.3 +
13.0 years old), and group 3 (38.7 + 11.0). Statistical significance was observed in the
difference between the mean (p<0.001). However, there was no statistically significant

difference in between the group 2 and group 3.
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Distribution of cause of death in each age group (18-35, >35-50, and >50 years old)
is shown in Table 2. Using chi-square test, it was revealed in individuals between 18-35
years old, both males and females, had the same distribution of cause of death. However,
in the age group >35-50 and > 50 years old, CAD was the predominant cause of death with

statistical significance.

Body mass index (BMI)

Mean BMI in group 1 (25.4 + 5.1) and group 2 (26.8 + 7.5) are over 25. While the
mean BMI in group 3 is 23.0 + 3.4. Using one way ANOVA test, group 3 has the lowest mean
BMI with statistical significance (p<0.001).

Heart weight

There is a statistical significance in difference between the mean heart weight
(p<0.001) in group 1 (433.5 + 106.1 grams), group 2 (458.6 + 121.6), and group 3 (311.7 +
65.3).

DISCUSSION

In this study, CAD is the most common cause of death and predominant in every
age group. It has been established that CAD was accounted for 70-80% of SCD cases
(Holmstrom et al., 2022). This finding is consistent with prior studies in many countries,
including Canada (Ha et al., 2022), and China (Ding et al., 2017).

The main cause of CAD is predominantly attributed to atherosclerosis. As
individuals age, the likelihood of developing atherosclerosis increases, especially in
comparison to younger individuals and those with more pre-existing conditions, making it
a significant risk factor (Palasubramaniam et al., 2019). In addition, CAD is more prevalent
in males than females, consistent with previous findings that SCD cases related to CAD are
more common in males (Butters et al., 2021; Rodgers et al., 2019). In this autopsy case
series, SCD prevalence is higher in the elderly population, particularly those aged over 50.
This finding is consistent with previous studies, where the incidence of SCD tends to

increase with age (Abbas et al., 2023; Rodgers et al., 2019; Wong et al., 2019).




Uil 10 aduil 1: uns1ew - iquieu 2567

Volume 10 Number 1: January -June 2024

SCD with negative autopsy finding is present in one-third of cases in individuals
<35 years old. In this circumstances, genetic testing for channelopathy might be warrant
for causative gene identification and counseling of the remaining family member (Basso et
al., 2010). In the previous study at Siriraj Hospital, whole exome sequencing was performed
in 25 SCD victims, 72% (18 cases) were found to have potentially causative SUDS mutations.
Including TTN and SCN5A genes (Suktitipat et al,, 2017). The challenge in interpreting
variants from whole exome data is insufficient information for further classification with
certainty, either benign or pathogenic. In these cases a designation of variant of unknown
significance (VUS) is given. This is due to an incomplete understanding of the spectrum of
genomic variability and which areas of proteins are critical for normal function (Baudhuin
et al,, 2017). Thus, an interpretation of genetic testing requires integrated multidisciplinary
communication, between forensic practitioner, the families, the clinical programs, and
researchers involved in functional study, and the genetic counselor (Sampson & Tang,
2017).

In a circumstance where other cause of death was excluded, cardiac hypertrophy
could be considered as the cause of death (Basso et al., 2021). As the heart weight tends
to increase along with the body weight, height, BMI, and body surface area (BSA), there is
no definite single cut-point for the diagnosis of cardiac hypertrophy for general population.
However, due to the lack of this type of data in Thai population, the authors decided to
use 350 grams, which is a general cut-point for cardiomegaly in our institution, to separate
cases with cardiomegaly, NOS from negative autopsy cases. Thus, the number of negative
autopsy cases might be underestimated in this study.

Twelve cases of cardiomyopathy were identified in this study. Common
cardiomyopathies (HCM, DCM, and AC) were all present. Over the period of three years,
restrictive cardiomyopathy (RCM) was not identified. RCM is the rarest form of
cardiomyopathy in both clinical and autopsy studies. In autopsy population, evidence of
RCM is hardly indicated, as the diagnosis requires physiologic assessment to demonstrate

restrictive physiology.
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The prevalence of myocarditis in this series is 1.3% of SCD cases. This number is
much lower than that of previous autopsy studies in the US (7.4% in 20-40 years old) (Shen
et al,, 1995) and lItaly (5.1% in both children and adult)(Passarino et al., 1997). Detailed
cardiac examination and rigorous histologic examination should be performed to prevent
underdiagnosis of myocarditis. If pediatric population is included in this study, the
prevalence could also be higher.

Symptoms preceding SCD were largely unknown in this report, as the events were
often unwitnessed and there was a delay in body recover. Therefore, the majority of cases
were labeled as "unknown symptoms". SCD during sleep is very common in the
Northeastern part of Thailand. There has been an effort to study specific genes related to
ion channel disease in Thai population (Pitiwararom et al., 2023). Previous studies suggest
that SCD events during sleep may be influenced by genetic factors, hypokalemia, thiamine
deficiency, noxious agents, and emotional stress (Munger & Booton, 1990; Nimmannit et al.,
1991, Pitiwararom et al., 2023; Veerakul & Nademanee, 2000). However, the postmortem
genetic test was not routinely performed in Thailand, and data regarding the regional origin
of the deceased were not collected.

The body habitus of individuals in Group 1 and Group 2 are indicated by higher
BMI. Since these two groups tend to have more underlying medical conditions. However,
due to the nature of forensic setting, this type of data was not available. Increased heart
weight in both CAD and non-CAD groups were also note. This finding might indicate the
chronicity of disease progression, resulting in cardiac remodeling (Nakamura & Sadoshima,
2018). While in Group 3, the pathophysiology leading to death is likely arrhythmic in nature,

resulting in the finding of structurally normal heart at the autopsy.

CONCLUSION

In conclusion, this research sheds light on the prevalence and characteristic of the
forensic autopsy population. However, limitations exist, including the retrospective nature

of the study and its reliance on data from a single institution. Further research, especially

Ll




Uil 10 aduil 1: uns1ew - iquieu 2567

Volume 10 Number 1: January -June 2024

focusing on genetic factors and involving a broader sample, is warranted to enhance our

understanding of SCD in Thailand.
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ABSTRACT

Insects play an important role in crime scene investigations. This study portrays
the importance of forensic entomology (the study of the life cycle, behavior, and habitat
of insects) in post-mortem interval (PMI) estimation. When a body is discovered,
determining the time of death is essential for investigation. Insects are often the first animals
to colonize the body, making them valuable indicators of PMI. Forensic entomology is one
of the fastest-growing methods used to determine the cause of death and time of death
prediction. The author examined the maggots and pupae that were found on a body at a
crime scene in Patanee province, southern Thailand. By collecting samples of maggots and
pupae, we preserved them directly with 80% ethyl alcohol. Some maggots and pupae
were placed in containers to feed them until they were adults and easily identified. The
maggots were examined by sectioning the tip of posterior spiracle and visualized under a
microscope. Study of the spiracle under a microscopic examination revealed 2" and 3™
instars. The estimated time of death for the body was at least 30 days. This information is
crucial for crime scene investigators as it helps to determine the minimum Post-Mortem

Interval (i, PMI) and the decomposition stages.
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INTRODUCTION

Forensic entomology was first used in 1235 in China by Sung Tz'u, who was a
“death investigator”. He wrote a medico-legal text book titled “Hsi Ytan Chi Lu” in Chinese,
or "The Washing Away of Wrongs". This is the first book written for investigative purposes
(Dorothy, 2007). In this book, Mr.Sung mentioned about the blow fly that likes to swarm
on the open organs of the corpse, such as the eyes, ears, nose, mouth, anus, and vagina,
especially wounds. During the 19" and early 20" centuries, forensic entomology began to
gain popularity in death investigations. In 1996, the American Board of Forensic Entomology
was established, which is a certification board for forensic entomologists (ABFE, 1996). In
Thailand, the first case report on forensic entomology was published by a professor from
Chiang Mai University in 2001. The body was found near a police station in Lampang
province. On the corpse's leg, a honeycomb-like wound was found, with a large number of

larvae in the wound. The maggots were sent to the Department of Parasitology at Chiang
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Mai University for study, and they were found to be in stage 3. It’s scientific name is
Chrysomya rufifacies (Macquart). From this information, it can be used to estimate the time
of death (Sukontason, Kabkaew L., K. Sukontason, P. Narongchai, S. Lertthamnongtham, S.

Piangjai, and J. K. Olson, 2001).

OBJECTIVE

To demonstrate the use of insect in estimation of the shortest possible time after

death, or minimum Post-Mortem Interval (,, PMI)

LITERATURE REVIEW
Related Theory

The use of entomologists in crime scene investigations is normally and is
becoming increasingly important as insects arrive at the scene quickly and are considered
excellent first evidence and first witnesses (UiTM, 2014). Today, the use of insect and
arthropod evidence to determine the cause of death is accepted in modern forensics. In
Thailand, there are many reports of forensic entomology, such as the thesis “Insects
Collected From the Late Stage of Corpse Decomposition: Case Report and Review." They
studied forensic entomology, which is commonly used to estimate the post-mortem
interval (PMI) (Lee, Goff M., 2000). Fly maggots have advantages for estimating PMI during
the first three weeks of death; after this period, other insects could be considered for
calculating PMI. They described four insect species collected from corpses during the late
stage of decomposition (Payne, 1965). Black soldier fly (Hermetia illucens) \arvae were
collected from a floating corpse, and the PMI estimation was approximately three weeks.
Adult hide beetles (Dermestes maculatus), red-legged ham beetles (Necrobia rufipes), and
hister beetles (Saprinus sp.) were collected from corpses hanging on forest trees; the PMI
estimation was four to six weeks.

Understanding the life cycle of these insects would assist forensic personnel in
estimating PMI more accurately (Pengsakul Theerakamol, Nantana Sirisup, Panuwat
Chutivongse, and Padet Siriyasatien, 2008). Otherwise, in 2022, “Estimating the Age of
Chrysomya megacephala Larval Stages From Morphology and Cuticular Hydrocarbon

Analysis” by Miss Palita Sirisatian. She studied Chrysomya megacephala (Fabricius), which
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is one of the most abundant forensic blowfly species in Thailand. Its growth and
development patterns have great implications for the estimation of the postmortem
interval (PMI) (Davis J. B. and Goff M. L., 2000). The objective of this study was to age fly
larvae by morphology and analysis of cuticular hydrocarbons using Gas Chromatography
Mass Spectrometry (GC-MS) (Richards S. Cameron, Thomas J. Simonsen, Richard L. Abel,
Martin J. R. Hall, Daniel A. Schwyn, and Martina Wicklein, 2012). In this experiment, the
developmental duration, larval body length, and morphological changes of C
megacephala were examined. The experiment was conducted at 30 + 3 °C and ~70%
relative humidity. The results showed that the mean width and the mean length of larvae
varied according to their daily growth. Regression analysis was conducted to obtain
equations of the variation in larval body width and length with time after hatching. The
cuticular hydrocarbons were extracted with hexane and analyzed using gas
chromatography-mass spectrometry. The specificity of the hydrocarbon compounds
identified in daily larvae varied with their growth. The results from this work might be useful
for estimating the age of fly larvae and could be applied in real forensic cases (Sirisatian
Palita, 2022). Both studies are related to insects and have applications in forensic science.
Based on this review, insect variables remain so important that research studies
may be conducted to investigate their various components. Therefore, insect research is
considered to assess post-meal energy expenditure (post-mortem interval, PMI). Currently,
in-depth studies in the field of forensic entomology cover a wide range of topics, such as
the physical growth rate of insects. Order of growth of ecosystems, classification of insect
species using molecular techniques or biological structural analysis, education, and
promotion. Especially regarding the correct collection of evidence (Saigusa, Kiyoshi,
Masataka Takamiya, Masatoshi Matsumasa, and Yasuhiro Aoki, 2006) from insects at the
crime scene and in the autopsy room, to reduce errors in estimating the period after death.
Therefore, it is important in the field of knowledge in forensic science and entomology.
However, entomologists must still study, research, and search for new knowledge in order
to put it to maximum benefit in solving problems that arise and providing equal justice.
Broadly speaking, forensic entomology is the study of insects applied to any sort of
legal issue; as a general formula, one could use insects + law = forensic entomology.
That means every time insects are involved in a situation that requires the intervention of

the law, it could be a case where forensic entomology is applied (Gemmellaro Denise,
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2017). Following this logic, forensic entomology is divided into three branches: 1) medical
entomology (medo-legal entomology), 2) urban and in-house entomology, and 3) store

product pests (Lee, 1989).

Medical Entomology (Medico-legal Entomology)

This section focuses on the criminal component of the legal system and deals with
the necrophagous (or carrion)-feeding insects that typically infest human remains. Insects
are related to humans and cause disease through contact with secretions, touching a
wound, or eating infected food. The insects or arthropods that are related and easily
contaminated are maggots, flies, cockroaches, mosquitoes, mites, ticks, etc. They are
vectors and carriers of diseases in humans, such as dengue fever, malaria, elephantiasis,
typhoid fever, etc.

Animal diseases, or diseases transmitted from animals to humans, are called
"zoonosis." This includes diseases from humans that are transmitted to animals as well.

Some people clearly call it “reverse zoonosis” or "anthroponosis.” (Zoonosis, 2015).

Urban and in house

This aspect deals with the insects that affect man and his immediate environment.
This area has both criminal and civil components, as urban pests may feed on both the
living and the dead. The damage caused by their mandibles as they feed can produce
markings and wounds on the skin that may be misinterpreted as prior abuse. Urban pests
are of great economic importance, and the forensic entomologist may become involved in
civil proceedings over monetary damages. Insects can also affect the interpretation of
blood spatter pattern analysis. Roaches simply walking through pooled and splattered
blood will produce tracking that may not be readily recognizable to the untrained observer.
Specks of blood in unique and unusual areas (such as on ceilings) may mislead crime scene

technicians unless they are aware of the appearance of blood-contaminated roach tracks.

Store Product Pests
These insects are commonly found in foodstuffs, and the forensic entomologist
may serve as an expert witness during both criminal and civil proceedings involving food

contamination (Byrd J. H. and Tomberlin J. K., 2020). Examples of this could be moths we
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find in a rice box stored in our pantry or beetle-infested cereals in a warehouse (Russell W.
C., 1947). In situations like this, it is important to find the source of the infestation to assess
some responsibility. Are the moths in our rice there because we left the package open for
too long? Or, is the box completely sealed, meaning the infestation occurred before that
package got to our pantry, possibly in the supermarket or, even earlier, when the rice was
being packaged? The entomolosgist, in this case, would be responsible for identifying the
insects in question, determining their development stage, and, based on their knowledge

about the insects’ feeding behavior, typical habitat, and biology, giving their opinion on

when and how the infestation might have occurred (Gemmellaro Denise, 2017).

Figure 1 Body
CASE STUDY

The unknown body was found in the jurisdiction of Bang Sa-Rhong Police Station,
Pattanee Province, in the south of Thailand. The body decayed and withered, leaving only
the skin and bones; the hair fell off; and the skin disappeared; some turned brown and
black. Pupae and maggots were found on the bodies as shown in Figure 1. In general, flies
lay eggs, taking about 1-2 days to hatch from maggots, depending on many factors such as

temperature (Deonier CC, 1940), light, humidity, etc. These factors are all interrelated and
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are especially important in assessing the post-mortem interval (PMI). (Aballay, Fernando H.,
M. Cecilia Dominguez, and Florencia Fernandez Campon, 2012).

This research was done by a professional entomologist who worked and collected insects
and arthropods for more than 20 years to make minimal mistake in estimating PMI
(Matuszewski, 2021) or ., PMI (minimum post-mortem interval) (Sharma Ruchi, Rakesh

Kumar Garg, and J. R. Gaur, 2015).

Study Limitations

1. Lack of scientific equipment, chemicals, and laboratories that will be used to
identify insect species.

2. Lack of staff with the knowledge of properly collecting insect specimens from
corpses at crime scenes and bringing them to the laboratory in order to further
identify the species of insects.

3. Lack of entomolosists with knowledge and skills in forensic entomology. The lack
of forensic skills among entomolosgists can lead to data corruption, such as improper

storage, photography, etc.

MATERIAL AND METHOD

The sample was taken from the corpse by the entomologist. Creamy-white maggots, and
robust round-shaped pupae were found. During the collecting process, Rowe (2007)
suggested that the following information should be recorded properly:

1. Details of the terrain: city, countryside, desert, forest, grassland, etc.

2. The place where the body was found: whether the ground condition is sandy soil,
loamy soil, clay rock, hillside, plain, whether there is a road through it, etc. Type of
plant found: Aquatic plants, endemic plants, etc. If you don't know, ask a botanist.

3. Date, time, and temperature

4. Species of insects (arthropods) found

5. Case number and Recorder's name

In taking notes on the collection of samples from the crime scene, photography is also

an important part of helping researchers work more efficiently (Lee and W. D. Lord, 1994).
In addition, photography plays a crucial role in forensic investigations, especially at crime

scenes. Find below for important aspects for consideration:
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1.

Documenting Evidence: Crime scene photographers capture detailed images of
evidence, including bloodstains, weapons, and other relevant items. These
photographs serve as a visual record, preserving the scene’s integrity and providing
investigators with essential information.

Precise Measurements: Unlike sketches, which may lack accuracy, photography
allows precise measurements of an item’s location and position relative to other
objects within the scene. This information aids in reconstructing events and
understanding spatial relationships.

Three-Dimensional Evidence: Photography captures impressions (such as footwear
or tire marks) in their original three-dimensional form. While photographs are useful
for identification, casting these impressions provides even better
evidence. Photographs are taken before casting to ensure documentation in case
the cast fails.

Overall Scene Layout: High-quality photographs from various angles reveal the
overall layout of the crime scene. This includes the positioning of evidence,
bloodstain patterns, and other critical details. Such visual documentation assists

investigators in piecing together what happened.

Specimen Collection Step:

Collection of entomological evidence at the case samples of insect live and preserved

samples:

22

Preserve samples include specimens that were placed directly into 80% ethyl
alcohol: maggots and pupae (label the details).

Collect live specimens of maggots and pupae from the same areas as the preserved
samples (label the details too).

Place approximately 50-75 maggots and pupae of representative sizes on a food
medium (raw pork or beef) and wrap loosely in aluminum foil. Be sure that the
container lid is ventilated with very small holes to avoid escaping maggots. Place
the raw meat into a rearing container with % to 1” of vermiculite (pupae no add
meet) (Saigusa, Kiyoshi, Masataka Takamiya, Masatoshi Matsumasa, and Yasuhiro

Aoki, 2006).
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Separate the live maggots and pupae into additional containers and record the
details as mentioned above.

After collecting live maggots and pupae from the scene, feed them (in a
temperature room) until they are adults to confirm the species of fly. It’s useful for

the entomologist to estimate, as close as possible to the truth, the ., PMI.

Slide Preparation: Maggots

1.

Take the insects (specimens) collected from the corpse and then bring them to the
cutting laboratory and place them in the cassette. Bring the cassette to the
automatic tissue processor for the preparation process, treated with a chemical
solution so that the treated specimen is sufficiently hardened to be sectioned
(Adams and Hall, M. J. R., 2003).

Prepare the chemical specimen through an automatic tissue processor and embed
it in a liquid wax medium contained in a mold of various sizes according to the size
of the specimen using a tissue embedding machine. The hardening medium will
support the specimen in such a way that it can be easily cut into thin tissues 3-5
microns in size (making permanent microscope slides of insects) and also record
the number of blocks in the embedding record. Insert the cartridge with the tissue
embedding center (Alba-Tercedor and J., 2016).

Take the embedded specimen into the paraffin block and cut it into thin tissue
(paraffin section) with a rotary microtome. Normally, we will cut the thin, flat tissue,
3-5 microns in size, with the tissue plate embedded on a glass slide. (Nelson Riley
C. and Karin Gastreich, 2001).

Put the glass slides with paraffin sections into the hot air oven by adjusting the
temperature into two ranges: 90-110 °C for 15-20 minutes and 60-65 °C for 30-60
minutes (STEMpedia, 2022). The adhesion of the paraffin section to the slide surface
prevents the section from falling off easily during staining. (Slide Mounting
Techniques for Very Small to Microscopic Animals) and recorded in a record of slide
incubator drying (Nelson Riley C. and Karin Gastreich, 2001).

Glass slides containing paraffin sections were stained using conventional staining
methods (hematoxylin and eosin staining) using an automatic slide stainer (prepared

microscope slides: insect specimen).
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6. Take a glass slide with a paraffin section for tissue staining and cover the slide. By
covering it on the tissue, using a mounting medium to help and fix the cover glass
firmly on the slide. To promote easy and convenient microscopic examination and
a good way to preserve specimens.

7. Once the biopsy slides are completed, they are analyzed under a microscope.

Steps to Study Pupae by Micro-CT Scans

Principles of operation of an of an X-ray imaging machine with a small computer
(X-Ray Computerized Tomography Scan), using techniques to photograph the sample
material with X-ray radiation without destroying the sample and relying on computer
processing to create three-dimensional images (3D) (Keklikoglou K. et al., 2019). Each pupa
was preserved in 80% ethanol, dehydrated in ethanol, transferred into
hexamethyldisilazane for several hours, and air dried for 24 hours. No stain was used. Pupa

was scanned with a SkyScan 1172 microtomograph. To scan the whole pupa, the following

were used: voltage (~80 kV) and current (~50-100 PA) were customized for each scan
based on pupa size and density to obtain maximum signal-to-noise ratio and optimal
contrast. The reconstruction of the raw image dataset and “cleaning” were performed using
the Bruker-Skyscan free software to reconstruct and process the images, permitting not
only reconstruction but also virtual slices used to achieve the final volume rendering
reconstructions. A detailed description of the procedure was published (Alba-Tercedor,

2014).

Raising Maggots to Become Adults

Raising maggots and fly pupae to become adults makes it easier to classify types.
The process of raising in the laboratory is controlled at room temperature, humidity, and
light. The optimum temperature is 30°'C-35°C (+ 3 °C), and the humidity is in the range of
70%-75%. The appropriate light period must not be less than 2,230 lux. In the laboratory,
maggots and pupae are grown to adults successfully. They were classified according to
taxonomy and systematic principles under a microscope (Natural History Museum in

London).

FINDINGS AND RESULTS
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Maggot

1.

mid - line ——p )0 —

Studied morphology under the microscope of maggots. It is creamy white, the shape
is slender, and it looks like a grain of rice. Body length is about 0.6 cmm-1.2 cm.
Classified as an Order Diptera (di = two, ptera = wings) refers to a group of insects
with two wings, which are the flies.

The general body shape has a pointed head and an obtuse tail. The head has a
mouth hook, and the tail has a pair of posterior spiracles (Jason H. Byrd and Jeffery
K. Tomberlin, 2020).

Microscopic analysis of second- and third-stage maggots. Inside the posterior
spiracle, two and three spiracular slits are found, respectively (Figure 2, Figure 3),
and each piece is an oval fragment.

When examining by sectioning, to identify which family of maggots belongs to the
family, specimens must be processed for at least 1 day for each specimen. A
complete slide will be provided to study the life cycle, habitat, and behavior of
each maggot species identified for the purpose of estimating the time of death
(post-mortem interval = PMI) as close to true as possible (minimum post-mortem

interval = ., PMI)

Peritreme

peritreme

Slits €

spiracular slit T o

button 10x s ; Yk

Figure 2 The posterior spiracle has two spiracutar suts was showh second Instar pup‘.

Studied morphology by micro-CT scanning found the pupae of fly brown color, long
and slim-shaped size 2.5 mm-5 mm. in length.

The pupa has a hard skin, or obtuse term. Figure 4: The insect's appendages are
fused or "glued" to the body wall as the exoskeleton hardens. Many obtuse pupae
are enclosed within a cocoon (Hadley, D., 2019).

When the adult fly is ready to emerge from the pupa, the fly inflates a small bladder

on top. This bladder presses against a weak point in the top of the pupa, causing a
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circular rupture in its wall, which pops upwards to form a lid, allowing the adult flu
to escape.

4. The pupae that are found on the corpse have four stages. All of them are blowflies
in the family Calliphoridae. It’s used in forensic science at crime scenes to estimate

the minimum period of time since death (minimum postmortem interval = .,;, PMI).

Peritreme

peritreme

mid - line ——p Jjo Slits

spiracular slit

i

button 10x

Figure 3 The posterior spiracle has three spiracular slits was shown third instar pupa.

Nth

2nd 3rd

230

10x

90 u

Figure 4 The Obtect terms of blowfly. From left to right; first instar pupa, second instar

pupa, third instar pupa, and fourth instar pupa under micro-CT scanning.
DISCUSSIONS

By making a section, cutting off the tip of a maggot to make a slide, and looking
under a microscope to find spiracles, which have a function in breathing comparable to
the human nose, entomologists use this spiracle section to classify maggots. They have 2
and 3 spiracular slits, respectively. Spiracular slits have a straight-line shape, as shown in
Figures 2 and 3. As for the pupa, it is an object; that is, the pupa has a clearly visible head,
wings, and legs, as shown in Figure 4.

Both the maggot and pupa were raised in the laboratory until they reached
adulthood and were found to be blue bottle flies, Order Diptera, family Calliphoridae (Davis
J. B. and Goff M. L., 2000). Order Diptera have a complete metamorphosis (Davies L. and
Ratcliffe G. G., 1994), with a total of 4 stages, namely egg stage, larva stage, pupa stage, and

o
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adult stage. The average blow-fly life cycle is 6-8 weeks (Davies, 1994). The slower or faster
life cycle of the blowfly depends on temperature, humidity, sunlight, and the flies' food
(Deonier, 1940). Blow flies prefer to lay their eggs on carcasses or on wounds, especially
rotten wounds or carcasses. Maggots are saprophytes; some live in dung; and some are
parasites of vertebrates. Some species feed on the blood of birds (avian) or others may
inhabit or cause ulcers in humans or domestic animals (myiasis) (Zumpt, 1965). Blow flies
are highly attracted to odors, such as the smell of human or animal corpses or the smell
of blood, lymph, etc.

However, to know what kind of fly it is, we still need to study it along with the
decomposition of the carcasses. Which is easily divided into 4 steps as follows:

1. Fresh: at this stage, the corpse is usually intact and free of insects. The corpse
undergoes algor mortis (reduction of body temperature to ambient temperature),
rigor mortis (temporary tightness of joints due to chemical changes in muscles), and
livor mortis (pooling of blood on the side of the body that is close to the floor).
After death appears fresh from the outside, the bacteria that, before death, were
feeding on the contents of the intestine begin to digest the intestine itself.

2. Bloat: the body’s own digestive enzymes (normally in the intestine) also spread
through the body, contributing to its decomposition.

3. Decay: bacteria break down tissues and cells, releasing fluids into body cavities.
They often respire in the absence of oxygen and produce various gases, including
hydrogen sulfide, methane, etc.

4. Dry: all the remaining flesh is removed over this period, and the body dries out.
The surface of the body that is in contact with the ground becomes covered with
mold as the body ferments.

In this case, it was found to be in the rotting stage (Decay). In order to diagnose the
time of death as close to the ., PMI as possible, in addition to using insects together with
experienced entomologists, we also need to study the decomposition of the carcasses. So
there will be accuracy to estimate deaths as close to reality as possible i, PMI. All the
information is beneficial to entomologists, forensic scientists, and investigators.

The presence of 2"¥ and 3" maggots and pupae of blowflies on the corpse suggests
that the corpse had been dead for at least 30 days, which is a forensic entomology estimate

of mortality based on studying the life cycle, behavior, and habitat of insects. Relatively,
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to predict the minimum time since death in the post-mortem interval (., PMI), which is
very useful in estimating mortality (post-mortem interval = PMI) after death. There are key
matters regarding findings, see follows:

1) 30-Days as a period: According to ecological studies, the important breeding
grounds for blowflies include:

- Animal manure: Garbage piles in these areas are moist and soft, suitable for the
breeding of flies.

- Division of sewage and waste from food factories.

- Remnants of rotten organic substances, including various food scraps, garbage
piles from the market and buildings. It is a suitable breeding ground for flies.

2) Resting place: Flies prefer to land on rough surfaces rather than smooth ones.
In Thailand, it is found that flies hang everywhere outside of buildings such as markets,
shops, restaurants, and grass or various weeds. But if it is very hot outside, it will stick in
the shade. Especially during rainy and windy periods. Flies will stay in place.

3) Spread: Flies can fly with great flexibility. By nature, flies are rarely mobile, and
will rarely fly long distances. It will fly around breeding grounds and food sources. It will
rest within a radius of 100 - 500 meters from the food source.

4) Life cycle: Thailand is located in the equatorial region where is suitable for
the growth of flies. From rearing, the life cycle from egg to adult takes about 15-25 days
(+ 5 days), depending on a temperature range of 27-35 °C (+ 3 °C), the humidity is in the
range of 70%-75%. The egg stage takes 12-24 hours to hatch into a maggot. There are a
total of 3 ages: 1%, 2"%, and 3¢ age maggots. The maggots take about 10 days (+ 5 days) to
pupate. After that, they will live for an average of 10-20 days (+ 5 days).

CONCLUSION

The post-mortem interval (PMI) refers to the time that has elapsed since an
individual’s death. In forensic investigations, estimating PMI is crucial for determining the
timeline of events surrounding a death. Insects play a significant role in this estimation.
Here’s what we learn from research on predicting the PMI based on insect evidence:

1. Forensic Entomology and PMI Estimation: Forensic entomologists use

insects found on human cadavers to estimate the PMI. The accuracy of PMI estimation is
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essential, as it directly impacts investigations. The goal is to reduce estimation inaccuracy
by improving methods and understanding insect behavior.

2. Research Areas for PMI Estimation Improvement: In development and
succession of Carrion insects, understanding the life cycles of carrion insects (such as blow
flies and flesh flies) is crucial. Researchers study the growth stages, development rates, and
succession patterns of these insects on cadavers. In thermogenesis in Larval Aggregations,
insects generate heat during their life stages. Investigating thermogenesis in larval
aggregations helps refine PMI estimates. For error rates of PMI estimation protocols,
validating and improving existing PMI estimation protocols is essential. Researchers assess
the accuracy and reliability of these methods. Lastly , educational and promotional
challenges, collecting insect evidence requires proper training and awareness. Educating
investigators and promoting best practices are ongoing challenges.

3. Laboratory Studies and Developmental Rates: Blow flies and flesh flies
are particularly useful for PMI estimation. Scientists establish developmental rates of
necrophagous species based on constant temperatures on laboratory environments.

4. Temperature-Driven Estimations: Temperature plays a crucial role in insect
growth. The area under a curve between upper and lower temperature thresholds
represents accumulated degree days. These degree days help estimate the time since

death based on insect growth speed.

Recommendation
Ongoing research focuses on refining PMI estimation by studying insect behavior,
validating protocols, and addressing educational challenges. Forensic entomology

continues to evolve, contributing valuable insights to death investigations.

Conflict of Interest

The author declares that there are no conflicts of interest.

Acknowledgements
The authors would like to thank Central Institute of Forensic Science for support of
the specimens and equipment. We also would like to thank Associate Professor Pensook

Tauthong, Ph.D. for her kindness as mentors, reviews, advice, and encouragement.

28




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

References

Aballay, F. H., Dominguez, M. C., & Fernandez Campodn, F. (2012). Adult fanniidae associated
to pig carcasses during the winter season in a semiarid environment: Initial
examination of their potential as complementary PMI indicators. Forensic Science
International, 219(1), 284.e1-284.e4. doi: 10.1016/j.forsciint.2011.11. 019.

Adams Z. J. O. and Hall M. J. R. (2003). Methods used for the killing and preservation of
blowfly larvae and their effect on post-mortem length. Forensic Science
International. 138(1-3), 50-61. doi: 10.1016/j.forsciint.2003.08.010.

Alba-Tercedor, J. (2014). From the sample preparation to the volume rendering images of
small animals : A step by step example of a procedure to carry out the micro-CT
study of the leafhopper insect Homalodisca vitripennis (Hemiptera : Cicadellidae).
Bruker Micro-CT Users Meeting, 2014, 260-288.

Alba-Tercedor, J. (2016). Microtomographic study on the anatomy of adult male eyes of
two mayfly species._Zoosymposia 11: 101-120.

Byrd J. H. and Tomberlin J. K. (2020). Forensic Entomology: The Utility of Arthropods in
Legal Investigations. 3rd Ed. European Journal of Entomology 117(1).
DOI:10.14411/eje.2020.014.

Davies L. and Ratcliffe G. G. (1994). Development rates of some pre-adult stages in blowflies
with reference to low temperatures. Medical and Veterinary Entomology, 8(3), 245—
254. doi: 10.1111/j.1365-2915.1994. tb00506.X.

Davis J. B. and Goff M. L. (2000). Decomposition patterns in terrestrial and intertidal habitats
on Oahu Island and Coconut Island, Hawaii. Journal of Forensic Sciences, 45(4), 836—
842.

Deonier C. C. (1940). Carcass temperatures and their relation to winter blowfly populations
and activity in the Southwest. Journal of Economic Entomology, 33(1), 166-170. doi:
10.1093/jee/33.1.166.

Dorothy, E. Gennard. (2007). Forensic Entomology: An Introduction (pp.248). United
Kingdom: John Wiley & Sons Ltd.

Forensic Science Services Act 2015 Bhumibol Adulyadej P. R. (2015, 3 August). Royal Gazette
(Volume 133, Section 67A, pp. 45-50).

Gemmellaro Denise. (2017). Forensic Entomology: Where Insects Meet the Law.

30



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

Entomology today brought to you by the entomological society of America. June
21%, https://entomologytoday.org/2017/06/21/forensic-entomology-where-insects-
meet-the-law/#.

Hadley, D. (2019). Learn the 5 Forms of Insect Pupae. https://www.thoughtco.com/insect-
pupal-forms-1968485.

Jason, H. Byrd and Jeffery K. Tomberlin. (2020) . Forensic Entomology: The Utility of
Arthropods in Legal Investigations 3rd Edition (pp.575). Australia: Taylor & Francis
Group, LLC.

Keklikoglou, K., Sarah Fulwetter, Eva Chatzinikolaou, Patricia Wils, Jonathan Brecko, Jii
Kvacek, Brian Metscher  and Christos Arvanitidis. (2019). Micro-computed
tomography for natural history specimens : a handbook of best practice protocols.
European Journal of Taxonomy 522: 1-5. www.europeanjournaloftaxonomy.

Lee, H. L. (1989). Recovery of Forensically Important Entomological Specimens from Human
Cadavers in Malaysia — An Update. Malaysia Journal of Pathology, 11, 33-36.

Lee, G. M. and W.D. Lord. (1994). Entomotoxicology: A new area for forensic investigation.
American Journal of Forensic Medicine and Pathology, 15(1), 51-57.

Lord, W. D. and J. R. Stevenson. (1986). Directory of Forensic Entomologist, Defense Pest
Management Information Analysis Center, Walter Reed Army Medical Center,
Washington, D.C., 42 p.

Lee, Goff M. (2000). A Fly for the Prosecution: How Insect Evidence Helps Solve Crimes
(pp.240). United States: Harvard University Press.

Matuszewski, S. (2021). Post-mortem interval estimation based on insect evidence Current
Challanges. Science & Justice. 12(4), 314. doi: 10.3390/insects1204 0314.

Nelson, Riley C. and Karin Gastreich . (2001). Permanently mounting Insects and other small
Arthropods on  microscope slides. Retrieved August, 30 2022, from
https://biology.byu.edu.

Payne, J. A. (1965). A summer carrion study of the baby pig Sus scrofa Linnaeus. Ecology,
46(5), 592-602.

Pengsakul, Theerakamol, Nantana Sirisup, Panuwat Chutivongse and Padet Siriyasatien.
(2008). Journal of Forensic Physician Association of Thailand Volume 2, Number 2,

July — December 2008.

3l




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

Richards, S. Cameron, Thomas J. Simonsen, Richard L. Abel, Martin  J.R. Hall, Daniel
A. Schwyn and Martina Wicklein . (2012). Virtual forensic entomology : Improving
estimates of minimum post-mortem interval with 3D micro-computed tomography.
Forensic Science International. Volume 220, Issues 1-3, 10 July 2012, Pages 251-
264,

Rowe, Aaron. (2007). Bugs as Evidence. Law and Order, March, 55(3), 55-56.

Russell, W. C. (1947). Biology of the Dermestid Beetle with Reference to Skull Cleaning.
Journal of Mammalogy, 28(3), 284-287.

Saigusa, Kiyoshi, Masataka Takamiya, Masatoshi Matsumasa, and Yasuhiro Aoki. (2006). The
Forensic Availability of a Simple and Time Saving Method for the Identification of
Dipteran Species to Estimate Postmortem Interval Using Entomological Evidence,
(Letter to the Editor). Legal Medicine, 8(4), 203-254. doi: 10.1016/j.legalm
ed.2006.04.004.

Sharma Ruchi, Rakesh Kumar Garg and J. R. Gaur. (2015). Various methods for the estimation
of the post mortem interval from Calliphoridae: A review. Egyptian Journal of
Forensic Sciences. 5(1), 1-12. doi:10.1016/j.ejfs.2013.04.002.

Sirisatian Palita, (2022) . A Thesis Submitted in Partial Fulfillment of the Requirements for
Master of Science (FORENSIC SCIENCE) Silpakorn University Academic Year 2022
Copyright of Silpakorn University.

STEMpedia. (2022). Prepared Microscope Slides: Insects Specimen. Retrieved Retrieved
August, 30 2022, from https://thestempedia.com/tutorials/prepared-microscope-
slides-insects-specimen/

Sukontason, Kabkaew L. , K. Sukontason, P. Narongchai, S. Lertthamnongtham, S. Piangjai
and J. K. Olson. (2001). Chrysomya rufifacies (Macquart) as a forensically-important
fly species in Thailand : A case report. Journal of Vector Ecology. 26(2) : 162-164.

The American Board of Forensic Entomology. (1996). The ABFE is the certifying Board for
Forensic Entomologists in North America. Retrieved August, 30 2022, from
https://forensicentomologist.org/

Thomas, D. B., and A. C. Chen. (1989). Age Determination in Adult Screw-Worms (Diptera:
Calliphoridae) by Pteridine Levels. Journal of Economic Entomology. 82(4), 1140-
1144. doi: 10.1093/jee/82.4. 1140.

£2



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

Universiti Teknologi MARA (UiTM). (2014). "Blowfly maggots provide physical evidence for
forensic  cases."  ScienceDaily.  Retrieved  August, 30 2022, from
www.sciencedaily.com/rel eases/2014/09/140903133125.htm.

Zoonosis. (2015, Oct 31%) http://en.wikipedia.org/wiki/Zoonosis .

Zumpt, F. (1965). Myiasis in Man and Animals in the Old World. United Kingdom:
Butterworths.

38




Uil 10 aduil 1: uns1Aw - fiquieu 2567

Volume 10 Number 1: January - June 2024

AuNNIEaNEialaursuunSEAERsTiiad 3T a1 sl anTy
uaz 1,2-3uaulalou
Latent Fingerprint Quality on Various Types of Paper by Ninhydrin

and 1,2-Indanedione

o

Vigiuws gt a15n1 waawande' wyadad Wasudumes” " uay suned yotade’
! paugngnmansuasmalulad unine1qysvdgaiugium

? gudigaunangu 3

Thikamphon Phootee!, Satika Nualphonkrang!, Benjasine Pliensantia’, and
Thanapong Phuybuakor?
! Faculty of Science and Technology, Suan Sunandha Rajabhat University

2 Scientific Crime Detection Center 3

Received: June 5, 2023 | Revised: January 17, 2024 | Accepted: April 21, 2024

UNANUIY (Research Article)
UNANEYD
MUY

£

I

nguszasAieAnwnisusngluressesateiiilounsuunseausinsuiiniuly

'
v

seegIaUseiunaeiuieisdulensy 35 1,2-8uaulalou uaeds 1,2-8unulalounudieis
fulersu Tnsvhnmsvaaesiensdssiuaeiafioussasuunszawis 4 «da ldun nszaude
LONA5AU1Y 80 WNTU NTEAWAT NTEA1ulYalUNUTEAdA wavnTen1winy wagAnwinig
WisuifleuiBnsnnamsesmeiafiowdsuunszany snildinsdusougednuurddyfiay
fefidermgiunmaeiiguiaeiafouludunhdeyailduiinseideldauul s
LUUNIAAE (One-way ANOVA) iaiUSsuiisugunimsesasiindoussuunsgausnaeind
PszezaUssiuiidatuuenindsdldadflunauisudisuanadsuagnsinsegiani
wUsUsIEBINI (Two-way ANOVA) nansisenuinsesansinileudsiinsaalnedsiulensuasly
Aunuasesmsinilouliignuunsraulvoiunusrasd nssavailinmuamszdudilugag
svegiaen 3,5, 7, uar 14 Yu wor aunmvasasindeduultuanasmudidunusseziaani

O Y a

WU TugeszegaINsuseiuiug danadednuiugadnyusdifnyiiuvuessesateditlowns

" fusgiusussaifia (Corresponding Autor), Email: Benjasine.pl@ssru.ac.th

N



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science
g9an uazivieszegiatlseriv 14 Ju danadednuiugnanuasd Ay ieuagn fatuaunn
vasaeihisursanAi U1l dAgyn1eannn 0.05

ada

Addgy: 35Uulansy, 35 1,2-8weulalow, 35 1,2-8unulalauniudieiziulensu

Abstract

The purpose of this research was to study the appearance of latent fingerprints on
different types of paper with different various impression periods using Ninhydrin, 1,2-
Indanedione, and 1,2-Indanedione followed by Ninhydrin methods. The experiment was
conducted by imprinting latent fingerprints on four types of paper: 80 gsm white paper,
mulberry paper, tracing paper, and cotton paper. The comparison of the effectiveness of
detecting latent fingerprints on paper by special characteristics quality of the latent
fingerprints was evaluated by a latent fingerprint expert, the data was analyzed through
one-way analysis of variance (One-way ANOVA) to compare the quality of latent fingerprints
on different types of paper at different stamping intervals. Statistics were also used to
compare the means and two-way analysis of variance (Two-way ANOVA). The results of this
research showed that detection using Ninhydrin provided the best quality of latent
fingerprints on tracing paper. mulberry paper provided low-quality fingerprints during the
time intervals of 3, 5, 7, and 14 days. The instant stamping period showed the highest
Special Characteristics (Minutiae) of latent fingerprints, while the stamping period showed
14 days, and the lowest Special Characteristics (Minutiae) were shown, Therefore, the
quality of latent fingerprints differed significantly at 0.05.
Keywords: Latent fingerprints, Ninhydrin method, 1,2-Indanedione method, 1,2-Indanedione

Followed by Ninhydrin Method
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neuUssandgngudsminzaniuistulensu uagds 1,2-8uaulalou (Luscombe et al, 2018)
nandmauivesnisidansed 1,2-8waulalounumeasiaiiulensuaunsouanldisesdau

nsnsiaiusesatediiiounala

o

nQUszaeA

1) efnwmamnuuansswesiminsamsssaeiafieussuunszanuineisiulen
U 1,2-8uaulaleu wayds 1,2-8unulaleumumesiulansy

2) \flefnwiUisuiiiounmuninessesmeiiafiowlsuunsznusinselintudae i aulensu
T 1,2-8unulaleu waeds 1,2-8unulalaumumeTstulansuy
3) ilefinwUsuifisugunwuessesareiafleusslurassseznanseuiianatuuy

nseaunerianunleisidulansu 35 1,2-3umulalou wazds 1,2-dunulalaumunie

5hulessuy

HUNAFIUVRINTINY
aa @ Qy A aaa a aa a
1) FBsenadiusesaeileudsuunsyaelaeisiulessu 35 1,2-8uaulaley
wagls 1,2-8unulaleunumedsiulansulinuninvessesansililiowlsiuansdneiu
2) nszauiviinduannmvessesateililowldagitiulensu 35 1,2-8weaulalou
wards 1,2-dunulaleunumeisiulansuniuanseiu

3) FnsvEznalssiuiseiununmvessesaeiitowdlngisiulensu
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freiatulessu 33 1,2-5umulalou wagds 1,2-8umulaleumudieisiulessuseldintuiile
1we901ETAT 1ndsiiusesaneiaflourdadaeusanausestu 500 N3 (Sookphanich et al, 2018)
aquuNTEA1Y 4 ¥da lALA NTEAITMATEATYRNELENEITAYT 80 LATH NTEA1YET NTEANWY
alunUszash uaznszanuihe szpzauansstu lun il 1, 3, 5, 7 wag 14 Su Truvievan 360
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NUNIUAITUNIIU
1) angille
aeiaile Ao nsUsEiuveslatstidusvazdenuesanuduuuR IV Andusuiu

Aavdsidudnwarargduyutuinuudfowazi i 3undn duyu (Friction Ridge) dnwaz
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Auie baganuduiusveaduyuluudazauazunne1eiy iduyuzisngy (Pore) Nsafiusay
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= I o

WitawazldUseY (Furrow) seedniegaastuninssiuvesduyu
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2) awihileviiaueshiviusmenuaives (Latent Fingerprint) vas anedadouns 1au
angiaiefanszan 1 warafndsdnusesdiiSuagnsruiunmsiiinifuiiovilrareiaiieaiunse

wpLiuLarasIvaeuls (Singthong, 2015, p. 56)

2) Mmsmafvaeiadoudsdieiinaad

nsanaiusesasinile thile dwhudsfivesnansunseiin ldanunsaldisnmstngu
18 19U 199na19UsEIANNTEANWENETHS 9 WspvRInaNUTtaldnsianuneiiniaaiiay
Idnanindeudusslinuaziiuivesinguasnanstiu doordendnmamaediie Tiesiusenou
TuansiaivinufisentuansdszneviifueenumsiidioniedesuasshlmAnnsudsua

(1) 35ulensu (Ninhydrin) idnwuzilwdinavidendniesgay wagiuvednais
UszLannszanuuazienansing 4 duleaiuarluvufaserdulusiulumierlisesasiadle
drite dinusadsudnliffiduiihsuhiudmsaiuienisdenwiud (Anukool,
2015, p. 18)

(2) 35 1,2-8wmulalou (1,2-Indanedione) Suaulaloudidnwuzilulinazidond

[y

wiaes dlassadeadneduiiulensu (Ninhydrin analogues) me 1,2-8uwaulalauazyinufisendu
nanogiluluansifieilodosgaeliiadosiiinuamarsnnudasivisesmetiadefifidnuas
Boswawnngium wazannsodfumaiemaddidefumnievedany Wy Zn mngdwiuns
prsesaeiafiouiuunszauaudou emndvesiundnsyaverlidwasonisFoauas
veseuaneiaiowlidwildiiusesareiinlowdsdnau Boonler, 2022, p. 65) SnnsAnwiise

WUl 1,2-8unulalouanuisaldsiuiuansialivind uii v e i uUseans i n1snsiaLAu

[
=

sevaneiaflousslifinaunmiAssudnse (Luscombe et al,, 2018, p. 254-255)

3) wideiineados

Luscombe et al. (2018) Anwl3suisuresgasdunulaloutasionlalaniiunig
vunsEasMiauaznszasuisigndnedaiou maveaeduiesufjiinsinsussdusosuen
n91 7,500 508 uazlun1smaasadiansdaeg1anInnin 400 Aaegadild$u n1smaaeanui
Faunulalouduisnafviifiussansnmgean uazduiaulaleunmsedulaniuduisag
UsgAnsnngeandeitleaiutuannsnyhlseslmisaumndes 9 Usngdatuundeains
dunulalou

Jutarak (2020) Anw1n130 T3 suLisuA Awared A eudsuunszATYmATE
Ussiandsansiedduleniuuardunulaloumudieduleniu feeuitediyauszasd.ie
Wisuiiisugmanvaszesarsdaflowdsuunseay 4 Useinn nseaiuaieienans 80 wnay
N3EANYATINN NIEMwnEsHEa Lavnszawgnin sieldasinlifiulensunazarsiniidunule
Toumudefuleniunamsidonui mannafvsesaeifeudsdenisldasaisueulalou
pudeiuleniuarlinunmuessesmeiafiowdsifiaauunseaumnussiam
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521 U8U35998
nsAnwiteasaiiunsidedmannsieiiianuszasdifiemauunnsisues 3 35lu
nsmsITmsesaeidiewlsuunszny 4 in 5ﬂﬁ”’qé’qﬁﬂmmiﬂsmﬁwaﬁaamaﬁaﬁauﬂwu
nszAuAnetu 4 vda uasfleAnvuuTsufisuannmusssesansiafoudsludisszesing
Usgiuiisnatfuuunssmusinsiatuwesicisiulensu 38 1,2-8uauleleu uasda 1,2-duaulaleu
e IsTiuleniu Ssordoinaninisuadadsveamstuandnuard Ay fimsresansindiowds
FredlBemaiusesaeiafiouds qusfigaindngu 3 minmsrraiuusdosTs
1) #338 wAnds 01y 21 U
2) mjué"saemﬁi%’ THun NzAeeeLenaITau AN 80 WY NTEANWET TV
Pndevea nszaulreunUszasdfivhandenseaudalid uaznsyavihe
3) MSRIBUADENN
(1) thnszauia 4 w8n andeldtivuianiaen whiu 3x¢ wudues fadsuan az
90 unu 2¥lgFegnaravan 360 Feths
(2) Afomands eng 21 T Useifusesasiaflioasuunseany usdaziaegdlagld
fdvhusfievniminusinaiafieegfiussana 500450 n¥u (Sookphanich et al, 2018) 14
128717 10 W7 (Phenthip 2009, p. 221) A9f10879 WAzl IuTEuzIaIN1TUsEiuLAazA19819
yiafu 1 udl ingnsuau 5 ady maﬁuﬁmimwﬁlﬁﬂsxﬁmaamaﬁaﬁammﬂ"iﬁqmmﬁﬁaq
Wussezian laun vufl, 1, 3, 5, 7 way 14 Ju (Aawdaaunain Sookphanich et al., 2018)
4) ASAFUAITAN
(1) wisnansazanedulensu fenisdiansiulensu Uinns 8 ndu azanedieasd
An wadn Usums 35 Haddes uazlhnansavansloiaasdiey USuns 30 Hadans azaglulend
uoa Usuas 400 faddns wagihvaisazanaluvindan
2) wisnasazaeduaulalou fen1steans 1,2-8uaulaleu 1.15 n$u azane
ABezdAn Wadn Usuns 10 Jadans wazazalgnlueiiassdian Jsuins 240 Jadans auli
avane wasifivansazaneiildluviadvnfulilufide
5) %gumaumitﬁusfaus'm%’aga
nuATetazuliminTafusesasiafiedu 3 ndu
nauil 1 naaeudieIsiulensu thnseauiogneildussusosansdadoliluaa
AINANITLINGOURUNYTBIUNF wdnthnsyauihetesevatstifieudinuszeziaand
forualy @0 vtudl, 1, 3, 5, 7 uay 14 Tu Juiegsadlumsazaneiulasiuandulslviuta
na 1 Jukazyimsduninainanizuaauni vins 90 8
nawil 2 nadeude s 1,2-8uaulalou thnsznwiedeiildussiusesameingoly
Tupanuanzwndougaunniivesund ndsntuhnszauiiogsosaisdafiouds
sveziian Adwualife viudl, 1, 3, 5, 7 uag 14 Ju quieduaduasazats 1,2-5uaulaloy

wazilaliuis mnduinstuiinamyinygs 90 e9m1 wavdenlgiAIoandauaIra1eAIND
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(Polilight) find uA1ud 505 wuluwuns wazldfawmasddu (Phenthip 2009, p. 221 way
Sookphanich et al., 2018 )

nauil 3 naaoudieds 1,2-dunulaleunudieitiulaniu thluguaduasazans
1,2-dunulalounaifislurs mﬂﬁ?uﬁﬁmiﬂ’uﬁﬂmwﬁmm 90 99AN wazdossBLAS IR LdaLE
Aol (Polilight) Anduadud 505 wilumns wihquadluasazareiuloniu uazidly
wiaduna 1 fu vnstuinamannizuasnd viga 90 asm ntuwhmsieseinadie
nailildnmdrearsiadeuldlutusuandnunsddyfiaudedidergnauauasa

aethileusls (Minutiae) ( Sookphanich et al., 2018)

6) NFAATIUTIYANNERR dIUVDINTIATIRVIRANTNAFOUNIIAAN weurd ARy TiLAY
vosserasiafloussuunszauineiindeisiuleniu 38 1,2-8uaulalou a3t 1,2-8uela
Toumusiedsdulonsu ldnasinsudadied svosiiuiugadnuazddgfivay (Minutiae)
wiadugneszdu 91uau 5 szau Lﬁ'aﬁwﬂ%aﬁuwmmwmmaaazﬁuammwmaaaaamaﬁaﬁa

£%
P

Wil F9RNoRal

AR YA ALAYINUEER - IUIURINwMzd Ay lAYnuign 85 - 0

FIUIUTU 5

=Y

NNIIAIUIULATIANUNINVRILAAZ SLAUAD 17 FIaUITaLUINURLARINIT1N 1

M13199 1 NFieneisyivaumYemeiiilourodeinarinsuUarIasuURAe YR UIY
TuuIRanwzdRgilay (Minutiae)

naNYULEIAYNLAY AU annmsegseraneii fioudazsziu
72-89 qn A AN MYBLTRTaNeildlaurBgsEAUgwwIN
54-71 90 B AuNNYBITETaNgilItlouslsegTysiug
36-53 90 C AN mYBsTerangilalowslsagsyiuUunans
18-35 9@ D AunwasseEansihilouliagsefus
0-17 9@ E A wwasseEansihilowliagsyfusinunn

‘1'71|3J”|: Nattida Ponsunthia & Woratouch Vichuwanich, 2020, p. 37

n7ideaalldadlunmsiinseideyaiefnuiUssuiisununinsosangiaiouauy
nszmwaaeistulaniu 35 1,2-8umulalou uagds 1,2-8waulalounuiiedsiulensu 19ns
AATIENANUHUTUTIUNNAAEYT (One-way ANOVA) waziefnyiUSeuifigunmuninsesaiuiiile

LENUUNTEANEANITTEN ward9sraraUseriunwanansiumedsiulensu 35 1,2-dunulalou

ada

wazds 1,2-8unulalouniuniedsiulensunlin153asziauuwUsusiuannie (Two-way

o w

ANOVA) AR8iMAUATeAULEE1AUNISan#7 0.05

o
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INAINT 2,3 hag 4 WUITINTTATWALENETT 80 WNTU NTEATNAINTEAIYlY
sinUszasduasnszavihefignasanumeisiduleniu 35 1,2-8ueulalou wazds 1,2-8uwnau
Iolowsmnusesiulansulutieszezina1iusesiv 6 939981 YNsesaiumeIsiuangeiueg
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aaa a 1

3. 35 1,2-8umuleleumumiedsiulaniy nuiinseawdieienans 80 unsuilnanin
wdglusiugennuargs (A, B) lutasnanussiiuiud 1, 3, 5, 7 Yu druvszegnandsyiiv 14
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wnaIAMURUIUTIUY df MS F Sig.
WnsaTaiy 2 3513.103
AVINARIALAGEDY 357 635.374 5.529 0.004*
374 360

*upnansiueg Wit Agnisaianszau 0.05

NN 3 WU waMTAeTERIUsUTsuARAEuRdn v AT ilAYDITen
apifoudsvunsyawiinsafulngistulaniu 35 1,2-8uaulalou wag 35 1,2-8waulelon
pusaeAsulensu e F fe 5529 i1 Sig. wihifu 0.004 fetfu SeUfies HO sawsu H1 namite
nsamafiusesaeiafioudilaesiulensu 35 1,2-8uauleleu uasds 1,2-3ueulaleunude
Taulaesulfnunmsosameidoudiunndneiu ognelteddymeadinfisedu 0.05
M3fl 4 nansfnwiUsuiisunuainsosasiadeusdsuunseavinssinlaeisdulentu

35 1,2-8unulalou wazds 1,2-dunulaloununieisiulansu

waIAULUIUIIU df MS F Sig.
FUANTEAY 3 39418.111 137.470 0.000*
Bn1sesaAU 2 3513.103 12.252 0.000*
IANTEANYITNIATIANAY 6 1464.792 5.108 0.000*
AUARIALAZEY 348 286.740 - -
37 360

T
ISR o o

*upneinaniueg1iitudRynsaianIzau 0.05

0137 4 Ut mamsTeseiieudisununinsosaisiafioudsuunsgauing
yinlaeIsiulensu 35 1,2-8wnulalow wazds 1,2-8uwmulalaununisisiulansu lnavila
Asvanw fA1 Sie. Wiy 0.000 33msasraifiusesaretiafowds a7 Sie. Wity 0.000 wazwila
nsgauiifduiusiuitnmansaiusesasingiouwds da Sig wihiu 0.000 FeduTaufas H,
gausu H, nanfte nsvawhsriinfuuarismannaiusesasinioussietudufamtussani
dswaronnnwsesasindeursuunsznuidlinunimues sosansiafoudsunnsirstusged

o w a

HedAgn1eanan 0.05

M131991 5 Han1TieseiIeuiiguaunmsesaneiaiieudsgiasseriiaUerivuunseay
fsvdanedsiulensuds 1,2-duweulalau waeds 1,2-dunulaloununieisiulansy

sveznanfivsziusesaneinflousls df MS F Sig.
J¥yLIan 5 15323.398 35.243 0.000*
BnseTIaLiu 2 3513.103 8.080 0.000*
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sveznanfivsziusesaneinflousls df MS F Sig.
SYELIATIONIATIAAY 10 151.399 0.348 0.967
AUAAIALAAEY 342 434.789 - -
521 360

*upneinaniueg1iitedRynsaianIzau 0.05

0137 4 Ut mamsTeseiieudisununinsosaisiadioudsuunsgauing
yinlaeIsiulensu 35 1,2-8wnulalow wazds 1,2-8uwulalaununieisiulansu lnaviln
Asvanw fA1 Sie. Wiy 0.000 3msasraifiusesarediafiowrds a1 Sie. Wity 0.000 wazwila
nszgauiifduiusiuitnmansuiusesasingiouwds da Sig. wihiu 0.967 daduTaufas H,
gausu H, nanfte nszawihsriinfuuarismannaiusesasihioussinetudufamtussani
dswaronnnnsesaeinfeursuunsznuidlinunimues sosasindoudsunnsrstusg el

o w a

HedAgn1eanan 0.05

aAuTENa
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funsmerdluldfdmarliifiusosaeiafiolddaau denseaulusiundsvasiiidindogsan
donanily 14 Yu ansornanusesmeiiafiowslduanssmuauuuransansany
sovaneiinfloussldifisstnasresnadseiuiuiitu 1 Yu fenadesuiugednuuzddyfie
flgn nediduiiaonadesivaidfores Boonlert (2022) Memmiafuasiiadioudsuunszaudae
3 1,2-8ualalou wanismeassasinuisesansinfioussunnguunszauuarlinuninues

=
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Abstract

The research aimed to investigate the nitrate and nitrite content in gunshot residue
on various fabrics, comparing their concentrations. The researcher utilized UV-Visible
Spectroscopy technique to analyze the residues left on different fabric types (cotton, rayon,
and satin) after shooting with a Smith & Wesson revolver .38 Special, copper-clad lead type
(Full Metal Jacket) fired at a distance of 80 centimeters. Sampling was conducted at
different intervals: 1 day, 1 week, 2 weeks, and 1 month. Quantitative analysis of the
gunshot residue revealed the concentrations of nitrate and nitrite, it was found that there
was a statistically significant difference at the 0.05 level of different conditions on the fabric,
fabrics, and the different time periods on the fabric was statistically significant at the 0.05
level.

Keywords: Nitrate, Nitrite, Gunshot Residue, UV-Visible
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Im&mﬁamsgmﬁuuawaﬂ UV-Visible Spectroscopy
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Abstract

This research aims 1) to explore the presence of the International Criminal
Organizations of Russia in Thailand, 2) to analyze the roles and responsibilities of
interpreters in the Thai justice process, 3) to investigate the problems and challenges faced
by Thai interpreters at both investigative and judicial levels in transnational criminal cases
involving Russia. Additionally, the research proposes policy recommendations to prevent
and resolve issues arising from transnational criminal activities of Russia affecting Thailand's
stability, economy, and society. The study reveals that beyond the evident impact of
transnational criminal activities from Russia on Thailand's stability, economy, and society,
there is a crucial issue regarding interpreters proficient in the Russian language, especially
among countries that were formerly part of the Soviet Union. This language proficiency
challenge contributes to difficulties in understanding the Thai justice process. The identified
issues include a shortage of skilled professional interpreters, problems in the responsible
agencies providing interpreters, and inconveniences in using volunteer interpreters.
Therefore, it is imperative for government agencies to play a role in promoting and
facilitating the establishment of a standardized system for accessing and providing
interpreters, ensuring efficiency in interpretation and translation services. Addressing these
challenges may require collaborative efforts between responsible organizations, training
programs for interpreters, and improvements in policies related to interpreter procurement
in transnational criminal proceedings.

Keywords: Criminal Justice, Interpreter, Russian Mafia, Transnational Crime, Crime
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Abstract

This research article aimed to analyzes recent research (2018 - 2022) on sexual violence in
Thailand, propose policy recommendations for prevention, victim protection, and the improvement
of related social welfare services. Utilizing a qualitative documentary research approach, data were
collected from research reports and theses within the Thai Digital Collection (TDC) and other
databases, such as those administered by the National Research Council of Thailand (NRCT), Thailand
Science Research and Innovation (TSRI), and the Department of Women's Affairs and Family
Development. The findings identified 31 relevant research reports and theses that met the selection
criteria. Drawing from this literature, policy recommendations were formulated. Firstly, it is crucial
to foster collaborative efforts across sectors to elevate sexual abuse as a “national agenda”.
Secondly, relevant agencies should strive to cultivate a more victim-centered approach within the
criminal justice system. Third, it is incumbent upon these agencies to refine legal measures, aligning
them with real-life circumstances, to shield victims from sexual violence, curtail recidivism, and
more effectively address forthcoming issues of sexual violence. Lastly, all relevant agencies should
institute mechanisms designed to foster positive attitudes towards sexual violence victims at all
societal levels.

Keywords: Sexual victimization, Synthesis, Sexual violence, Social welfare services
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Abstract

The purpose of this research is to study knowledge, understanding and solutions
for preserving forensic evidence and protecting crime scenes by rescue volunteers of the
Suk-Sala-Nukhro Foundation, Nakhon Pathom Province. The sample group consisted of 353
people. From the results most are male, aged between 31-40 years old, educational
qualifications are at vocational or high vocational certificate and bachelor's degree, working
as an employee of a private company. They have between 6-10 years of experience as
rescue volunteers and most of them have never received training in forensic science. It
shows that most rescue volunteers received a high level of knowledge. Analysis of the
relationship between personal factors and cognition revealed that gender, age, educational
level, and occupations were not significantly different but the experience of being a rescue
volunteer and receiving training were significantly different (p-value <0.05). Due to the
factor of long work experience, it resulted in rescue volunteers having more knowledge
and understanding from the experience. The problem is that they lack knowledge and
understanding. The way to solve this problem is the government sector organizes training
and disseminates knowledge to rescue volunteers.

Keywords: Evidence, Crime Scene, Forensic Science, Rescue Volunteer

UNUI

Jatulagvimenuevgnssunaza URmANIYinanuuiiuninTuag19unuig 31nae

9

daulnglasunaduazainsin U 2566 ARogITImanasanlNNIuLT Soag 9.8 9nn1Tanas

'
=

YRIARENANAN VN NAAYUTEN T 8ABNTNENNTY Tegay 25.9 LazARTIN I19NLATINA
WuTusoeaz 15.1 (Social Information and Indicators Development Division, 2023, p.13-16)

TunisiidadnseyianuiaiuiasanaiiunisadinemnssuiunsefsssuduseidAyodns

a v o

89 dmSuNITUIUNITRAIUAIN NTEYIIANURANUILABILNITTIUTIUNY UV NFIUN 1A UT A

Y

sal v

Weeaningnewelaiasesseaonbinantouleslufsignseyinanuiin wu As1ULEen Wiane

Y 9

aneilaile seeiiusown AT1Uead dunuduvy Yasnnszguiu udu Jaqiuddinmsiianug

AulliInereansuUsrendldlunsnsiaaniuiiinme (Boonchalermwipas, 2013) a@n1uiilin

'
a

nIsdugasuduvenszuiunmsduauaeuaiuiielilineunangiuniasiluigauinde

q

=

Wnduasamsoli wazlasidudnsziin dadnazundsaaruimfameduynranguwsn 9 Wude

Y

[ v v v v

aranadasdenasdilufsdsanunifauvsuasdudaiuingnetunouiidminiagiaunisanis

101




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

= L% 1 =)

aanadmsiiedaludnuaraniandunumdidgsanisduaiuaeuaiuninaslunisdieiuine

wangukasiuidusgsn

(%
LY % v

aeu eraadinsgdennviudsadsianuianudilanertunmsinuvanuiiiomeiay

nsiiushwIngnenuliegignses aslasunseusulianuimaiuifvymansuazauils

= 1

gmansiiiieanaudemesoiuiiiamauaz ingneunangiu lneyadsgueaiuageni

Qtndl GLQJ 1

unsUguludnuilsyatisiireslinnudiomdediaunin 100 Viluasusnedyals wazdinig

I
o a 1 Y Va v =

Afiun1sunegesialiod Aty JIdeddladnviuuunageunnuianuiilavesonaiadas) iy

Y

yadsguenaiyianziunsugudmiumssnuingwounazdestuanuiiiame weiduns
avvayudayanuduaiuaeuaiuazliidunsiaevsedudaingneulaensiasainsatily
fianudlunsUftinusasiaunesdnsliiussansnmesdu
IngUszeeA

1. WeAnwisziuanuiuazandlalumaiuinuingneusazdesiusnunaniud
Anmnveseraadasnsiy

2. FnnilymuarguassalunsufiRnusensinuingneuuazdesiuanuiiie

winveseaalnIie

3. Anwwwnimailedymalassasiensinuingneuuasdasiuanuniiameves

g1anadinsnie
AIBULUIANNITIINY
AuUsdase AauUsmy
Uadwdauynna
1. WA Y v ¥ 2 o
1. szAuAuiuazAanulalunsiiuinm
2. a’]q o [  a
L nonenuwazdasiusnumanuiinme
3. EAUNNTANYN —>
4. Uszaumsohfuoanadinsdsie 2. UggmuazguassalunisufuiRausans
5. Uszaumsainsilneususuild Snwingnenunaytesiuanuiiinme
menmans

2NN 1 ATBULUIAAIUNNTINE

NUNIUIITEUNIIN

1) nufinedas

o2



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

1f@Tnee1ans (Forensic Science) 1 uN15U1L01AIUNIITNEIAEAT NAIVIUN

UszgndldiioUselovivesnsmanaelymuaznisiigaidadioassluaimiuiionalunistadu

Mnguungwaznisadlng (Kitboon, 2015) dduan1uiiiiame (Crime scene) angie @ unngl

(% '
Y

snspvheuRnfatuianeuia waznaeg Tnealuudagnssvharuiindniissessesue
worumdnguliluanud iamgdsasi i ilunsasaniud Aamganunsafivsessesvie
weuMAngIukars AN mesan L amglein lasdugnsgiiia nszvihedils seisnnsle
denaile wagUsvasdsearls Uiamjetcharoon, 2007) Fapnuddnyvesaniuiliinivndssane
msfuaugevmuluegieds mswaniuiiin waasilinsudoyasie q fdl 1) svendnd
nInseiAnfintu 2) UtuendamgAnssunisnssshinvesauing 3) Usuenfafatinayinfia
negmdng 1y aneds dda 1 fannsoldfigailininensshinieiu THuenldlas
Dugnszviiae waganmnsnidenlssnssiindfuevginssufiiatuldneundngiuie
Us2Naume WeTUYAAR NeTULeNaNT kazneuing
ﬂﬂﬁgﬁumimmamuﬁLﬁﬂmsﬁuﬁmmmmﬁwmﬂﬁasﬁu desmameunsingrnssuis

Weeansiuiiunn dwalidnsgyhanuiialaiseuiisnistesiunslinsessesuasingneuly

(%
a A

TUanUAAAMATINVIENSYINAEMANIUAILTINTAN 9 WL nsaugilaieunUeaieiiaile
N13TNANYINANALDINATIVLEDAN UL DR IMTRAN LN DR HATIVADIUTAAANT DTN

anwiliiameduaidussndnduiiazdedldsuniseusuauinnuianuaiuisafignasaniy

wanmaiveiagyinliladngnerunangunndadadnsevindale

2) ugnnedes
Sawai (2018) M33deasliingUuszasdiiie AnwaruAaiulunissnwaniuiineme
wazAnulgnuazguassalunsuufnusiuiuseninoandouasniinnugeuaiuluniui

| a

FminrSaviny Han1sidenmslinsgideyatuunaaeunsuaniiedsuasmai AU uio
aruAaiulumsnvaniuiiiamguesorand Seuasnineuaevaiy wuidvadeionand s
wagninauasvmuiauAaiuuandeiy uazifundefionandfouagninauasvauian
Anwtulumssnuaniuiiiameilviioudu Tasanudaiuiiuandsiududuideanaindade
wane 9 9819 1wy M5k Sunsineusudildwindu Ussauniselnieuiilimadu sefunisfne
prgrsiuduiy wanidoTinseideyadullymuarauassn aewut veorandiouazniing
aovauiitamuazguassaiilndidsaiu ldun Jamsuynainsiedyaainshiifisme dym
sfusulszanafesuszanaliiieae Japsugunsalfesigunsaifiliviuare uagdgmeu

BIANTADUIANITHANUABUAIUFIINVUIBIUTNEITD 1081993934

108




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

Saenpluem et. al. (2023) lavin1sd@nw3deluisean1sdnnisainus nisangniniive
advayuauaTRan Ui biwnetaadasging delunufdawmiauunys Tnedideiuia
AudIAyvesanuiiiamn il udunisi drdgvesnisduaruiaziduinainaunsany

werurang e luldlunssuiunsandiunimieed nstufindeyavesaniuiiiinmaaunse

[ I

lavanedBumisnddny wu n1sanduiin N133190m wasnisanen I netllunundminuunys

WnthiyalBian die suwdenanadaseng 4 ssdunquidmdifidnfeiuiiaouiiaumegla

Y

57 Wedhtewmdernlasuuinidu Faauifiameiesssiinisiasuwdaminnsdingiemas

Y

AUy w3edein1silinnisasiasluafgifmmasias wisnistesiunisanaiuveslainve

Y

widshad W Judu dsluitedunmsatvayudeyadmiurnuduaiuaeuauarldidunsiaevie

dudaingnenlaense Msamenndadunstuiindeyaifnganszanaunsaanmgnisalladaiu

N

MaIdeadiaudeinisianisanuznsmenmliiietaain)dngdeiieaiuayuiunsa

Y 9

anuiiome sasnsuiednllgluauduaiuaevaiusoly

= ada o
ITLUYUIBIY
1) Uszvnsuasngunledng
1.1 ey adAndsUTuna Idumuindiuiug indeyaddgylasldansues

Yamane (1973) AMuUuUATEAUANUTBLNUNSaEaE 95 3NNTIUIUTIUA 3,000 AL FIINAU 353 AU

va o A

1.2 dlvideyadAgdenunin fIdeidenuuuanizinizas Faduimiietaadag

[y

gUs29190 10U 10 AU nag 1 A bk §1Lnewied 3 30 SUADMUINKAY 2 97 BLnon0Y

q q

eDe

73 2 90 81LNBUATTYAT 1 A SUNDUINAY 1 90 WALEUNBEUNIIY 1 90

< v
2) NI13NUIIUIIUVDIYEA

[
LY v

FWedtuneulunisiiusiusindeyadisil

N

e

2.1 NM35UTdayalaUsunamskuunagey fi3ularddunisuanuuunaasy
Tudmihiluusazgauazsrannilidhoussnduiudvosyaisvernusuilondeaengulad
Wmhiighenisviwuuneaeussulaiikiiu soogle form

2.2 M3TuTudeyaldsnuninalguuudunival §33evin1sduntvali@edndu
Wnhusedngn 31w 10 99

3) 1aedlan1site

Tunsideluased {A3elduuunnasudadundosflofldifudoymdeuiua lnod
swanBondarialul

daudl 1 Anwdadediuyaratseneuiie e 81y seRunnsAnel Ussaunsaiidy

g1anadasnie wazUszaunisalnsinausuiulimmeamans

104



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

gl 2 wwuessuiAsriuanudanuidlalunsinuingneunsdfinenmansuas
anuiiAame $1uu 20 1o

wuvdunwel (interview) dmiudseifiuddaiildlunsdunival lud anufmnadila
wazeudiiusvondimihionmaiasdiefumsinuingnenuazanuilfomn Jameuasse

TumsujiRauiineatuneumanguneidiinermaniveseaadasnie

4) msieszidaya
4.1 mIAsIiteyataiuial fivethdeyaiinnuuunaaeuildanenaasinsdfe
91uru 353 atu Winszilagldlusunsudniagudmsunisidensdenuaans (Statistical
Package for the Social Sciences: SPSS) ifleviauanansinseitoyauazasUnamsidosai
1) Yeyatadediuyana Tnethuneuaisnsneeadaild Adosas (percentage)
WieldlunisilFeusfisusazanud (Frequency)

2) TeyananIsEAUANI AN EINUNTSNEIIRgNETULAZ AN TUAALWA

nswlananisvegeuiidnvasiluszaunsindeyalssianuntyafddmeulinden 2 dmeu

[
=

Ao 1o uaglidly Widenimlesinauiien Tnediinasilunislinvuuy dedneugnlviasuuy 1 Azuuy
MOURAMIATIUL O ALY

[y o w

gladauUasnsimunseduaiuivesyiideyadidny lngldinaeilunsuusseau

)
vosnziuuALSoanludsdl (Srisookgarn, 2010)
Azuuudoar 80 TulU vaneds fanudsedunn
AELUUTBEaY 60 - 79 nunede dausseaudiunans
AzwuUlRENINTaLaY 60 Muedy IA1uIseRuloy
3) Ny BATIERANFUTUS seninteyaladediuuanadiuanuiainudilaain
wuunageunwiailafeafunsv ingneuazaslesiuanuiiinme Tasinse
NNEDA t-test ANOVA LazAMULUIUTILUUNIAUAYY (One Way ANOVA)
4.2 Foyaidenainm e idoihdeyailduinneidmaianisinsgidom
(Content Analysis) Ineidunousisselud
1) MIkenueziarInnavyveateyails
2) thifeyaiilduniinsesi fanu iSeuiFoaazeiunemunseunnin
3) thifeyaenunu s nasUuasUTsoBame s

NaN1578

o

1.dayatadedruynnavasdvivoyadifny

108




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

[y

{IWidveyadAyfe eranadins)duyaiiSgumaiuinszriuasugy 91w 353 AU ddeyadade

o

n19197 1 Teyaladediuyanavelideyadiday

Uadwdauyana 1w (Aw) Soway
el
618 353 95.2
VAN 17 4.8
218
1820 U 19 5.4
21-30 U 96 27.2
31-40 U 153 433
41-50 ¥ 78 221
51-60 U 7 2
SEAUNTSANY
Uszoufne 13 3.7
Pseufnwineudu 30 8.5
dseuAnwnoulane 100 28.3
Uw./U74. 105 29.7
Ysyges 105 29.7
213N
1519015 WU gnanediuvesdnsunis 82 23.2
winausgiamna 56 15.9
NHANUUTENLNTU 121 34.3
dnispu-un@ne 7 2.0
199U 10 2.8
Buq 7 218
Uszaumsalmsiluananadinsfde
fni1 1Y 3 0.8
1-59 91 25.8
6-10 Y 136 38.5
10 Yauly 123 34.8
asdnsunstineusu
LAY 75 21.2
Taiing 278 78.8

374 353 100

106



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

2. anuianudnlafganumsineringnenuiasaauiiiame

M13199 2 wan1snageuaNIANUilangiuNsInvIngneTuLaranUNAnme

AOUYN nOUHA
Fornu uwIu few dwu $o
(AU) ay (AU) ay
1. Weomadnsfivisanuiiinmsyausndesdinsnuituiisie police line
R 330 935 23 6.5
seadoniu
2. feudranuiiamnaadasiiededinsaugdle geaseuriynass 352 99.7 1 03

3. Weenanadasgdy wuingneluanuiiiame Tivihnsiuingneny

AR v o ve - 226 64.0 127 36.0
wisntuviuil uddsdeeulvintinauaevaiugSulinveund

4. fasfinsdufinamynesineuiisginisindeudeingneu davemse
v g Ay Y 353 100 - -
duinluesnaniuividlusseglnduassseglng

5. Tmgwenuiiuldanfiinme wu Yasnnssau 8198 ansathuntdsuly

. o 209 59.2 144 40.8
QQL@EJ’JH'L!"LW L‘UEN’\]']ﬂ’JG]QWEJ']u?JT’%’]ﬂﬁZY]uWLﬂEJ’mu

T
& A

6. foudminAnnuaeuauINAiwAamg S1oaaiasiounfisiiug

T vy T 285 80.7 68 193
feudesinstuiinsevegitieanitunynass
7. msldldnmseusuisemwenisinuringnenunasnislesiuanuiiamely
aasinsdde Ininaden1sidsuuuamianisinaievesingneiuniela 315 89.2 38 10.8
Wwemansluiuiiavglaglilinda
8. dwudldedin o1madnsiivaunsasenidmihiassaugulsedsnan.
B 330 935 23 6.5
(eundly) intugnsle
9. Weenanadasiioidndsanuiiinmegausnsaiinistuiinawanuiiie
S 351 994 2 0.6
W) ANNWINRONYDINUTLARLYA
10. Tnguenuusiazsilaazilussiueiivzauuandsiuesnty 344 97.5 9 25
11, drwmudniuidamsdadvandsn dilfeanszagegiduiui Wi
o v A v w oA . ¥ ode 298 84.4 55 15.6
o1anainsfie vieldwesidessuhanuageniunviui
12. fnanme ez iuilviitiuaganuazidwihandnauaeuaiudsla
Wanuinme fossurhnisiivingneuiianunsagymesedemeliineg 186 52.7 167 47.3
newitedasiuingneugninany
13. aawiiiamadugais udureanszuiunisdvaiugavaiui olwle
N T T R Py 4o oa 339 96.0 14 4.0
weundngunagihluiigalidivegintuatwieli uarlasludnsevinin
14. mnduldlddndeansaznduidiludndesdinsiuasugdiouazginguivin
. LT 296 839 57 16.1
nnAse lngldidunmaduiimualilumsdianuiifawewmileutuasausn
15. Tunsdfilugifmgmienisasasiionanatdasddesurinisindoudne
Auiniuuagdeinuinamnenisasesesniiuil iedunssuieanuasanun 248 70.3 105 29.7
Hdnyasluun lnelidessaninauaeuaiu
16. nsdesiuanuiinme mnanuiiiawmgednelueimsliinan
d 2 a4 345 97.7 8 2.3
anuiiawnivnadieanaimsnnyn
17. nsdifflasuuaduania Wisuihddsmerualuddivusn faudding 353 100

wenupIAgnYanevselde ey

10@




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

AOUYN nOUHA
Famau U 509 U Se8
(Aw) ay G GE

18. winwugdedinluanuiiiamnegluan ey ermadasddvaiuise

v A v w4 mm v 231 65.4 122 34.6
FowsiaesosuningliuiideTinlanuarumansan

19. ms¥eaiusnuanuiiame egluanmidumnianduiiladifyves

4 a 348 98.6 5 1.4
NIATIVADUTLAALG

20. mnwuningaudaluaauimfame isuddudvemindauluiuiiive

o . 126 35.7 227 64.3
Uastumsgayyevemingau

N

[y

FRelmhazuuunshuuunaaeuanuianudilaferiunmsinuningneiuiazaniui

e

LY [y 14

Anwe wdnseauvesnnudesndu 3 seiv annsfinvnuneraadas)iedlideyadifydiu
TngflanzuuuAMUIsEAuNIN 918U 246 AU Fosay 69.7 TB9NNATKULAIINI TEAUUIUNA

91U 104 AU Fogar 29.5 uarAzMUNANITEAUTEY 31U 3 AU Souax 0.8

3. annudunusszniteladediuyanaiuauianudtlansdesiuaaunfiame

M19197 3 wansANNFNRUSTERIANATUANIANNIRINATTILUUNAERY

. g drudoauy AadAunatnAdou s ,
TUIU ALRAY ﬂ']fﬂ'lf‘;l@] ﬂqq\'i?;l(ﬂ
UINTZIU 1IATFIU
Y 336 16.35 1.86 0.10 10.00 20.00
N 17 16.12 2.09 0.51 12.00 19.00
37U 353 16.33 1.87 0.10 10.00 20.00
NAUINNIAIADY  FEAUTULNS ANRAYYDINATIN ANTEAUTERTY
t
YDIATHUU anududasy  MasEsUeInELUL VSGAL
EFNINNGA 0.84 1.00 0.84 0.24 0.63
nelungy 1231.72 351.00 351
37U 1232.56 352.00
p < 0.05

INAT19 3 HaNTIATIERNSIUTEUTuANNI A lafeiuns v ingnenuy

wazanuinmg nsdliieuaneaiuaeadna ttest Nsvduladdsy 0.05 BellAnseautuddny

o

[y

N9adAn 0.63 wnnIdeddgyfiasld wandiiuinearadas)dendimanansiudmasoszeu

Ausanudlanliunnsiniu

108



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

M13199 4 uansnnuduiusseninengiuanuianudilaanmsvihiuunegey

. D4 dnudoavy AuadsAnuAaAATon s ,
19U AadY GRENGT AEean
1IATFIY INTFIY
18-20 1 19 16.26 1.97 0.45 12.00 19.00
21-30 U 96 16.27 1.91 0.20 11.00 19.00
31-40 ¥ 153 16.21 1.76 0.14 12.00 20.00
41-50 U 78 16.69 2.04 0.23 10.00 20.00
51-60 U 7 16.14 1.21 0.46 14.00 17.00
3 353 16.33 1.87 0.10 10.00 20.00
NaUINMAEewes  seAUtuuiimn  Aadsvesmauinmadiaes ANSEAUTEEIAYN
&) F aa
ALY Wudase YDIAZUUY ang
SEWINNGH 13.13 4.00 3.28 0.94 0.44
melunds 1219.42 348.00 3.50
33U 1232.56 352.00
p < 0.05

o [

1NAT19 4 Nan1TIATIERINITUTEUsuANuI AL lafeiunsinwingnenu

q

o W = o

uaganuiiinmg nsaliivnengiunndeiumeatsa One-Way ANOVA fisgsiuiiadfisy 0.05 39l

<

Y '
v o v A a1 =

AseAudEd Ay neatif 0.44 Tunnindeddgiiasly waniviuiioaadasd defieasengd

i Y

[y

nsiudsmaroseauauinuilanliunneteiy

M19197 5 kansmuduiusseninsEiunsAnwAuausANUlaann s uunaEey

. D4 dnudeauu AaAALAATIN o .
MUY ALRAE 4 APNgn  ANgaEn
WINTFIY LPROUNINTFIY
Uszoufinm 13 15.77 1.54 0.43 13.00 18.00
HseuAnw
AOUAU 30 15.97 2.24 0.41 10.00 19.00
HseuAnw
maullany 100 16.29 1.87 0.19 12.00 20.00
/U7 105 16.47 1.82 0.18 11.00 20.00
USeyey1m3 105 16.42 1.85 0.18 11.00 20.00
37U 353 16.33 1.87 0.10 10.00 20.00

109




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

NAUINAIGIEDY  SEAUTULIIAY  AILRABYOINAUINAIAT ANTEAIUNEEIAYY
F
YDIAZLUU Wudase AD9DIATLHUY NEDH
IEWINNGH 11.00 4.00 2.75 0.78 0.54
nelungy 1221.56 348.00 3.51
33U 1232.56 352.00

p < 0.05

INATNN 5 NaNITIATIERNITUTEUsuANuI A lafgiunsinuingnenuy

= [y = v v o

waganuiawe ndlllszAuNsAnyINuANA1eiumeats One-Way ANOVA fisgautiedday

0.05 FefiArszAutodrfayneana 0.54 annindediagnedd wansdiiiuinseaunisdnud

Aafiudanasiesyiuauiaudilanliunnsniy

M19197 6 kARIANNFURUSTENINTINAUANNIANUTITRINNITTIRUUNAZEY

. D4 dnudeauu ARAALAATIN s ,
U ARy § Awgn  ANgedn
1IN WPRIULIATEIY
415719013
Winau gnang 82.00 16.28 1.94 0.21 11.00 20.00
AUVINTIINNT
WinIuY
.- - 56.00 16.45 1.45 0.19 13.00 19.00
ERGRII
WinIuy
Y 121.00 16.14 1.97 0.18 10.00 20.00
USENLENIYU
TnFeu-
o 7.00 16.71 2.63 0.99 13.00 19.00
nAnwn
119974 10.00 16.00 2.11 0.67 13.00 19.00
511 9 77.00 16.62 1.81 0.21 13.00 20.00
374 353.00 16.33 1.87 0.10 10.00 20.00
NAUINNIAIADS e ANRABVDIHAUIN ANTEAUNEAY
[ a o @ F aa
YDIATUUY ANUTudaTe AAIEIUDIASLUY NGRG
FENINNGY 14.05 5.00 2.81 0.80 0.55
nelungy 1218.51 347.00 3.51
37U 1232.56 352.00
p < 0.05

i 0



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

NENTNA 6 HaNTIATIINSWTEUTIBUANUIAI A TUNSSnw Tngweu

uaganuiinie nsdilandniuandaiumeaiia One-Way ANOVA fisgsiutiadfiy 0.05 Pl

1 v v o [

AszautiodAeeada 0.55 NunnintdedAynesld wandiiiuinnsuseneus 1 niiuanang

fudamasiaszAuauiaudIliwanaieiy

M1999 7 euduiusszninassaunisainsiluenanadasiieiunsiuuunegey

. L drmudeauu AadenuARI - ,
U ALREY Py AWgA  ANEER
AU WPRIULIATFIU
i 19 3 13.67 1.53 0.88 1200 1500
1-59 91 16.34 1.73 0.18 11.00 20.00
6-10 U 136 16.09 1.86 0.16 12.00 20.00
10 YAuld 125 16.67 1.92 0.17 1000 20.00
37U 353 16.33 1.87 0.10 10.00 20.00
NAUINNIAIEDY sysfuTuume ANRAYDIHALIN F ANTEAUNEAY
YDIAZLUU Anuludasy ANAEDIYDIASLLUY N9EDH
FENINNGY 43.17 3.00 14.39 4.22 0.01%
nelungy 1189.38 349.00 3.41
37U 1232.56 352.00

*5 < 0.05

1T 7 wamsiienginaTeuiisunnuianudilafsatunsinuingneu
waganuiltAnmg nsdlivszaunsalinsiduenanadasdfofiunndsiudieaia One-Way
ANOVA fisgsfuifudnday 0.05 Seflenszauilodfynisada 0.01 dosnindeddayiiaaly uandli
uisraumsaimadueanainsisofidnatudmanesssuanudanudlaiunnsiaiu

M19197 8 ANNFUTUSIENIIMHneusun sUssiuanuiiawsiunsiuuunegey

Swau anede drudeosuy AadununaIn Vﬂ"w‘]"'lfjm ANEER
NI m?iaummg’m

LAE 75 16.84 1.84 0.21 13.00 20.00
GRS 278 16.20 1.86 0.11 10.00 20.00
37U 353 16.33 1.87 0.10 10.00 20.00
NAUINNIAIEDY e ANRABVDIHAUIN t ANTEAUNEAY

VDIAUUU A dudasy AAIADIVDIATLUU NA0R

FENINNGY 24.36 1.00 24.36 7.08 0.01%

Ll




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

msﬂuﬂfj:u 1208.20 351.00 3.44
33U 1232.56 352.00
*p < 0.05

INA1T19N 8 NaNITIATIEINITUTEUBuANNI AL lafeiunsinwingnenu

aaa

wazanuiame ndinsidrfunisineusumeiliiinermanslumureinisinuingneuiay

v @ o

JoafiuanuiinmsNuanaeiusieads ttest Nseautiodfsy 0.05 FellAseautediAgynig
atm 0.01 HesnidedrAnnaeld uandliiiuinuseaun1sainisimen1siinsun1snousuNIeaR
Wemansluauvreinssnwingnetuuazlesiuaniuiiiamandwmasneseauausaudig

wainAfuduntieaadasidenliwelasuniseusy

M19197 9 asuaNuduiusTEnIdeyaladudiyanatuauiauitlaaInn vk uUnAGeU

doyaladudiuynna anudunussendsteyadadediuyanaiuainug

AU 1291NNSTLUUNAGEBU

LY o

L laifianuduiusiu
91y Lifiauduiusiu
JEAUNTANEN laifianuduiusiu
DTN laifianuduiusiu
Uszaumsalnsiluenanadinsdsie Funusiu

aaa

ANSLINSUNISRNBUSUNITAINGIA1ERN S LUA U D

mﬁwﬁmqw&J'luLLazﬁmﬁuamuﬁamuﬁLﬁmLm

Jeaguldhnruduiusseninsteyatadvauyanatuseduanuiamudiladunuiy
Tayadadudiuyanasiurang 018 sEAUNISANY wazedn lidanuduiusiuainuiaig
ilafeafunissnuringnenumsdiinemansuazanstdestuanuiiinmeg sniiulsvaunisal
madusanadinsdde wasnisdrsunstinevsunediinermansludiiuvesnissnuingneny
wazdostuaniuil wanssegnaditod1fny den1svaaeuadif ttest way One-Way ANOVA 7

v v [

seautdnAy 0.05

nsAATzinIsduMealnuAnviuieafiulyguassalunisujuneu

]
YY) @ a

pranasinsfiofuTngwenundnguuaranuiidameiudaruduiusiu Tnesnasusng
gl mihiienanasinsisvasduyausn 9 AundeliAame vilitidwidoadlugaiedu
Tgnenuuazanuilinmaegmanasdsils uinnundydRvesngmneifeiuneuvangiu
lé’ﬁﬁyiﬂ’ﬁiﬁLﬂué’mwﬁwﬁmaawﬁfﬂmuaaumuuazmaﬁﬁaﬂﬁqﬂﬁmwmwé’ﬂgmmmﬁgﬂmi

WAMTIVTWNEIUNS NIzt AUNEUnEngulaegeumMeng e TaenIluualdedn

112



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

v '
% 1% o w A

Wnihflenanasinsd Aesiniduifue saneilofanuilAnmgasdosuduiinamanuiiiiame
Prowdofliiuuindu Sedimaduiaddarsdesdinismunidionnediraniinadianuiife
winflazdesiinisanugsnsouseaniiotesiunslududaingneuvieviane Tngnenuluanud
Favn drnvestlymuazgUassalumsujifnudenisinuingmeutas Josiuaauiiioimeg
FruvesypaansnuInd i iieanalinsd fetuswnauaauludesressuiulszeing s

[

aarnuslusemansshuv ingneuwarnslesiuanuninme lnsdulvgoraadinsgiely

q

WAL 1SUN1TRNBUTUNINTATINEIAans dauvesniuavdssuinaza1udangunsalnudn

(% (%
aa o A Y Ly

sutszanavasyaibtuieuiamuainannsatuayunisuinauassudiudasiedu Tailill
Fisserten1sdntodmiugunsaifldufiRam wu geeseusti mnneques Wonduiiuil (usu
duv0IN13INNIIAUYDIRIANTRIdtliaNnsadnnistaauntn LanUjuRaudunndinddym
Fowadlngysidilianunsadanisifidesanmshideilsddenisvennusauiionnidmi
dwaliinisvhauliiazmnrieunaiaesenaatasmisnui q dudoginnunevatemiae vh

Tieueugualaendwilidmivinulaldasein

wumeuiledymauassalunisufuu
NNANUINBIAAINNSIEowBINTS N IngnenuLazslestuanuiAnmn e anasias
{ivdrulnginazlduaindszaunisainisviiauvesnues wieidunisaeuainguil 7l
Usvaunsainfewnsldsunsiinousuandeunthil Tnemsudladymamsunmssnwingneuuas
Jostuanuiiiinmg Winihiioranadasddodesnisliinsdaniseusumounsannuilunns

'
a wa =

UjURnuiAsaiungumdngumsidingrmans onmasduanusmiefusenitanads wu
dtinausii nsznsgissan wazdheunases Mlufdneuslinruslitudmihiedses
mstaliagnisaiaielfiAnmuianudilalumsfinuiigndomiumndnnsinns gnéos
pruvdnnnmane wavannsotiewdedlduuaivlumensaidy 1 lnglidmanssnudetag

neuuazdnEuTainwIan nYesan UL AYg L lAuINNan

ORIEREIAG

auvesteyaladediuyanavesiviveyadifey wuiteaaingdie yallsgumaiunien

Y Y 9

(%
Y

unsUgua g dumeane Seise1gsening 31-40 U dalngifinandinisnisfinuegseautu
U2, Uad. wazUSaygns Ussneuon@wdundneuvismenau lneduszaunisainisiiu
pranains)desening 6-10 ¥ warlunisvinudueranainsg dediulngiulimedisunis

Anausunadiinermanslunuvesnssnwingneuiardesiuaniuiifiame aunisanw

5EAUAINT AMULAA IR UNTTNYITRgNEIULATADIUN A AWANINTATNEIAIaAT VD

118




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

91analnsAeyaifauenaiuasiey WuInietiAzhuLAINATIRUUNAGDUNITATEAUVDY
v | &

Auy wansliiiuineraadas)dendullidoyaddgdnulngldnzuuuanuisziuun (rzuuu

Y Y

[ 7
v a o w a

swSoraz 80 Yull) fovaz 69.7 Matloalumszdlideyadidniivszaunisainsluenanaing

JredudifieudmnutunguasinuglszaumsainsufdRnuiinnn Seildaansathang
warUszaumsalindsegndldiunisufoRaunsdesiuingwetunas mssnwaauitiamele
06197 WloTinngianuduiussznindeyatiadvduyanatusziuanuianudlaainnisi
LUUNARBURBARR ttest LAy One-Way ANOVA flsgdutiudndny 0.05 dunuth deyatiadedmu
yARaFIUYDLIA 918 SEAUNSANYY wazrendw luunnsnstusgrelideddny deaenndaafiy
11338904 Tongtavee (2018) nsAnwimnuitlawazanudniureadviiidfe yails

win¥ngan densdesiuarsnwingreluanuiifiameuandiiuinaiasiuunisves

'
a

anulanetuieItunstestunazshwingneuluaouilifnmeveadminngde lud

[

AMUFURUS AU DT MUNAILLNA SEAUNISANET sniuUszaunIsainIsiduanaainsing uag

Y
[

mMsifunstinousumsddinemanslusuresnsinw ingnenuuasdeatuanuiifnumeiu
uwnnsnsegnalifudfny Geaenndosiu Noikaew & Witchuvanit (2020: p.167-180) lévinisanun
fia Anuddguesingneunsliiinermansuaznisinlulduselevdluafongy: nsdlAnwaniil
fragssluiiuiidminaga Fuaueiitofiulszdvinmlunsdanisingneniunssuiuns
aovanu Suduilazdesiimsiinousudwfiinsnsaanuiiiamauaznsiiusiussiagneny
yaiiiinenmaniedsasiiase nsiinousumadstieifiunnuiuasinuslunsufiRvn il
wiinsuaoumUaINIInTIRa LA sEAVEA M
HymguassalumsufiRauiifsaiuingueutazanuiiinmgueadminiionanaas

@ Y

b dnagusingegiaveindmihfionaadasiioaslugawsn q Aundsiiame ibiseadily

'
a v @

sfguTngneukazanuiiiamnegmandedild Inemilduduletsanuiiiamvegfessu

. eDe

'
=

winaImanuiiawme Auiuiiiawmei edesduyanat bl gates Wnsyiswmie

e =

c

LY o

Alasuuiaiu feadinisadugs gerseuinneds welesiunslududaingneiuwaznisviiane

q

[

Toguenuluanuiiiame Jymwazguassalunisudfnusenisinuingnetunasdesiu

anuiiinme nuiruaansidudmietaadasiioiudwinesdnnuslubeweanisiny

[

ngneukaznsdesiuaniuiiinme lnvdlngeraadinsidulinedisunisineusunieds
Wemanslusureinsinuingneuiardesiuaniuiiome Jwviliuiasaianisviang

Tagneusieanuliadaiannuivitlitanisel lnsuwimsunmsudledymilfenisasieiy

[y

Jileun1Asy Wi §11UNNUANIY NTENTNEASITY kagkeUnATes SINAUIANITHNBUTUTE

v o

FodunumeunsaNiiunsuiRnunieiuingneuneidiimeimansiidudinetanadiag

[

nivegraesUaynilinss inaliinaruianudilanasnsuiwe ulunn1 59T MmN

114



NIETIVINTDwY Iz dRIvemans

Journal of Criminology and Forensic Science

'
A a a

aranadasn i aiuUseanianlunisujuRnuldesagndes Snvadunisiaunesdnsla
ﬂ/ U U

anunsouuRTiudmThissavsentnnuaeauldesgnieasiuseansnm

unasy

[V I
v 1 0

Hadnsnlannsideasetinueaainsddediulngtulivedniunsiineusumadis
Wemansluauvesnssnwingnetuwazlesiuaniuiiome uidadeisesresdsyaunisel
nsvhuidssegarwufdendmalieaadasddedanuianudilanintuaindszaunisel

FayatiSauenaangiuasuguiazidminnonaadasuufensaseaus s funiieau

[ v v

ATy SaiuIansiineusuvsedadutuHeunsANluNsUURMuNAIfune I unang U

aaa

malliinemansiviuidnneanadasideegaioslagnilaass ielvifinauiaudilawag

n3uiweulANInuYe s minfenaalinsdde Wunsiiuuszansainlunisujifanule
agsgndes Bnviadunisiawesdnsliaunsaujifisiuiudmihissiavseninnudevaiu

epegnagnaosuasiivsednsnim

VDLEAUDLUL

1. ilasanluanuiminmeg Wit deyatisavenaiuneidoalinausuiu

Y Y

a o

W59 faudeadsAneideinentiunsiidiusilunisufiRnuveadmingg,

[

Byaild

¥

gUAmANLATIER TaNAUIn i SR lueunTminuasUsy

be

2. lumsfnyidoafedifunsfnvanuuazanufndiusofnuingneuuasnis
Jostuanuiliinmg tnesumansdueiasiliinmsasunaldlidaau duiulunsidonss
selumsazdnuilasusnyszianveamssnuningnetunaznistdostuanuiiiiome 1wy nng
doafusnuningnenuluafifediuiin afwddvsl adfiieafuetRmemanisasas 1Wudu

3. wansulniinguunenissnuingneunaznislesiuanuiiaumeludsewmelng waz

'
a

Usuussngrneiiiedesiuingnenunazaanuiiinmg o iaenadesiuanimdseudaqiu

finevhauhuiunanedhe Wedumsaivayulsiunae fusmiedieannisenhifliiuag
4. m3vmesimuilunsinuingneunazanuiiiinmnislianuiudynainsfisimi

UjURluanuiiAameg asgniindansufofnuluanuiifnmnegravnzauieidunissnu

an nvasanuinme SutanisiianusiiusznvutieaudAgvesanuiiiameg

118




U1 10 atudl 1 oy unsau - figuieu 2567

Volume 10 Number 1: January - June 2024

LONEIID19B
Boonchalermwipas, S. (2013). Forensic Medicine and Medical Law. Bangkok: Winyuchon
Publishing Co., Ltd. (In Thai).

Jiamjetcharoon, J. (2007). The crime scene and Biological Evidence. Academic documents
for use in supporting work are presented at the Evidence Division. Officer of
Police Forensic Science, Royal Thai Police Bangkok, (In Thai).

Kitboon, A. (2015). Forensic evidence and the administration of justice in society.
Knowledge database Institute of Forensic Science. Retrieved February 25, 2023.
from http://www.cifs.moj.go.th. (In Thai).

Noikaew, R. & Witchuvanit, W. (2020). The Study of the Significance of Forensic Evidence
and Utilizationin Criminal Case : Satun Provincial Police Station. Journal of
Criminology and Forensic Science, 6(2), 167-180. (In Thai).

Saenpluem, K. et. al. (2023). Managing photography knowledge to support the scene
inspection for rescue volunteers In Nonthaburi province. Central Institute of
Forensic Science, Ministry of Justice. (In Thai).

Sawai, K. (2018). Guidelines for the Science Protection of Rescue Volunteer and Inquiry
Official. Master of Science Thematic, Silpakorn University University, Nakhon
Pathom. (In Thai).

Social Information and Indicators Development Division. (2023). Fourth quarter and overall
picture of 2022. Thai social conditions, 22(1), March 2024, 18-23. (In Thai).

Srisookgarn, S. (2010). Knowledge and Attitude on Safety Behavior of Officer in
Phrachulachomklao Naval Dockyard, Naval Dockyard Department in Case
Study: Production Section. Master of Science Thematic, Dhurakij Pundit
University, Bangkok. (In Thai).

Tongtavee, J. (2018). Understanding and Opinions of Pitakkarn Foundation Rescue Officers
on Protection and Preservation of Physical Evidence at Crime Scenes. Master
of Science Thematic, Silpakorn University, Nakhon Pathom. (In Thai).

Yamane, T. (1973). Statistics: An introductory statistic, (Second Edition). New York: Harper &

Row.

I} 6



NsETIVINTDWY Iz dRIemans

Journal of Criminology and Forensic Science

nsUszliuwAkazdIugelagn1InvINYRIUUIA lngjuunszaniinevay
Tagldnnenasgnauntnes

Sex and Stature Estimation from Foramen Magnum Dimensions Using CT Imaging

FUINUA Uszauwia’ waz 57 unasey
ANEIAINEIAIERS 15938UNI858MN5
Chanakan Pradabkaew and Thiti Mahacharoen

Faculty of Forensic Sciences, Royal Police Cadet Academy

Received: April 21, 2024 | Revised: May 20, 2024 | Accepted: May 30, 2024

UNAUIY (Research Article)

unAne
nsUssdumawazaugaiududunouddylunszuiunisigationdnuaiyananis
uyweineuardiinemans deannsdnwimuingunglvandsuesiadlignvhaneidleioui
nszgnaudu iesandsvualngidumehuresdulssamuasidudondidauddy fudy
Feafidedounaquidudiuiuinn vilidudiufiunaulalunisfnyimanyveine uay
dFinenmans msfinwliaiinguszasdiileyssdumanazanugaainuunvesgunialunus
N3¥ANY18M88 1AUN1STAVUIALE UK 1UANENA19AIUE1ILATAINYINIVDITVUIA NG UL
NsEANYNenegaNNgUAIRE 1IN MENULSIABNNIABS 200 Aia81e Usenaulume inawie 100
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yanakaztuUsegnaldlunuinyeeInewasiiinemansia

o o L

AdAey: sunalugjuunsegnyineves, NMsUsEELNA, NM3UTIEINAINEY, N1BEINe

Abstract

Sex and stature estimations are important matters in both anthropology and forensic

science cases. Foramen magnum (FM) has a well-protected position by connective tissue,

" fUseususINAa (Comresponding author) E-mail: pr.chanakan@gmail.com
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which makes it of particular interest in forensic research. The objective of the study was to
assess the sex and stature differences in the size of FM based on radiological dimensions
from The Central Institute of Forensic Science, Thailand. This study included CT images of
200, consisting of 100 males and 100 females. The means of sagittal and transverse
diameters were higher in males than females. Statistically significant differences were found
between males and females (P < 0.05). It was found that the FM dimensions in relation to
body stature, relatively moderate reliability in estimating sex and stature, and some forensic
value.

Keywords: Foramen magnum, Sex estimation, Stature estimation, Anthropology
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3. pwenelsdRaunng lifinsanusafisndi (Free of artifacts)
2.2) Myindurnugugna1avesgIInlrguunsEaneney
(1) MsaLdusugudnaannie1ves foramen magnum

N197ALUY Anteroposterior diameter (FMSD) lagias82119521314 Basion

% 14 1

waz Opisthion @4 Basion 18893071 S8V UNTIYDY Foramen magnum AgNAnRAI8Toeq

Y

=i v v |

midsagittal kag Opisthion 1aN8R4YANTLELYDUNAIYBY Foramen magnum NgNARGIETBEH

Y
Midesaggital
(2) mi’iﬂLél’whu@uéﬂmqmmmwaa Foramen magnum
N33RV Transverse diameter (FMTD) Taginsss #9589 1990 UM ULV

foramen magnum ﬁﬁ;ﬂiﬁﬂﬁ’mﬁﬁ’mﬁﬂaﬂﬂﬁqm

At 2 uansgaustlunsTar s TduruguENa1wes Foramen magnum
3) |A3eeiionsidy
\A3 B eNYsEABNiaAesSEUU 3 fIR Toshiba Aquilion Lightning, 16-row helical CT
system £18AMMLBNTLITUAL TAVUIALTURNIUAUGNANAINE1ILALYINNVDIFVUIA MY UUNTEAN

neveae (Foramen magnum) laglalusunsy Vitrea Version 4.1.52 (Vital Images, Inc.)
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4) msieszidaya

thadoyadildumaads dudoavuninigiu noldadmdanssaun uagldnng
pszaioun Ineldlusunsunieadd PSS Tun

1) 19 Independent t-test lumsiUSeuifisuaadsvesvunaduriuguinat s ILay
PNUYINVDIFULIAMY UUNTEANTENoETUTENINAT B LA VA

2) 1% Logistic Regression Analysis iumﬁa%fwaumimaaaLﬁaﬂimﬁummamﬂﬂamﬂ
YUIALFUHTUAUENAIPNUEILALANUVINTBIFVW N Y UUNTEANTINEN DY

3) 19 Linear Regression Analysis lun1sasisaumadadulunisuszidiuainugevesyana
INVUIAFUNTLAUEINANATNENIRAZANUYINVDIFVUIA M UUNTEQNYINEVIDY

)19’ Karl Pearson’s correlation coefficients lun1511A31 0@ uWUs 5813 199U
URNUANENAPNENIRALANVINVBIFVUIA M UUN SEANTINENDE UMY

5) 1% Mauchly’s test of sphericity Lﬁaﬂimﬁumwmﬁawaﬂﬁ%ﬁa (inter-rater reliability)
Tunsinrueeaduriugudnusmuazaueng Sainisath 3 seude 1 deg Tasliusses

Tunsiausazsauduian 7 Su

NaN1578

PNMIANYINMTUTTEIUNAKAEANNgInensInvuInvesguunlrg uunseannenasly
Uszgnsivelpgldnmenssdnouiinnes Inatiusiusiudayasnnimensisdneuiiainesain
nM3tugnsvesanuifInemanssuau 200 Mogne wiadunamiey 100 A10819 wazinAnd
100 f79¢19 lng@n®131n 2 AIwUs A9 YUINAINEIVBBAUNIUANENANAINEIINATAIUYIN
(moanuedufiadiung vessrunalnguunsegnineves uazieteyadildumeade
dufonvunesg Tagldadnlumslieszy duwioluid

1. Anadaswazdrudsavuniasgiu unisihauaduniugudnaitniueniuay
M11Y119v893 A lng vunseanineneslunavigwazinang Ingldanadsvuinduniy

AUGNANATLYTIATANLYVINVDUNAYIUALNANN AIRNTNA 1 WagAT19N 2 Auaeiy

M19197 1 ANRGULazATERULNINTFIUYRVUIALTUUANENAATLY T

LA N X o Xonin X SD
VUIAFUNTUAUINAIAINET 18 100 42.4 30.5 36.10 2.26
N 100 42.0 26.9 33.88 2.49
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M19197 2 ARGYLAEALTERULNINTTIUYRVUIALTUEUANEINANAINYIN

.. . LI N Xinax Xinin X SD
YUIRLFUHUAULNAN
U1Y 100 36.0 26.4 30.50 1.96
MUY —
VRN 100 36.3 23.3 28.92 2.00

2. M314 Independent t-test lunsiUseuliiguAnafsvesuuaduRIUALINA9A1UET?
WAAINYINVIFUVNAMUUNTEANTIENEL LUNAY B AL AN

2.1 ARf g uIAd U uALE NaRNE YRR NATIELazinAy lagldr1ady

U UANENA1NE 1 LU AT LA ANA

M19199 3 ATULANANANRREVBIVUIALFUHIUANINAIA LY

FUIN Mean 95%Confidence Interval
Lé’whu LA N X SD t Sig Difference Lower Upper
Ausnana ¥18 100 36.10 226 6.603  0.000* 0.220 1.557 2.883
ﬂqumrJ ‘v@a 100 33.88 249

asunan1sinsedilainARisresduHuANNa1MINe 1V LNATIETAIULANA1TY

o w aa

Iweneaeg 1l @A n1eannn 0.05

2.2 AafgvevuInduruAUgNa19n NIV NAT B Lazinandg lagldriaie

U UANENA1RNE 1 LU AT LA AVA

M19199 4 AULANANARREVDIVUAFUNIUAUENA1INIUYIN

Mean 95%Confidence
VUIR —
o LW N X SD t Sig Difference Interval
LAUNIU
Lower Upper
QUINATAN 9y 100 3050 1.96 5633  0.000*% 1.577 1.025 2129
VI

w100 2892  2.00

A3UNaNITIATIEAlAIARAE VB AU IUAUGNA A INVINVBANAYIBTAUWANA 1Y
IwFneeg 1l Agn1eannn 0.05
3. 11544 Logistic Regression Analysis @519@1n150A098UsELIUNAIINANRALYUIA

WUNTUAUINANMNEILAZANLYINTBIIVA I uunsEanvineveglumav g uas gl

124



NsETIVINTDWY Iz dRIemans

Journal of Criminology and Forensic Science

M19199 5 suUsAnidenidnaunisannesiiioUssiiumaveyana

Omnibus Tests of Model Coefficients

Chi-square df Sig
Step 1 Step 43.689 2.000 0.000*
Block 43.689 2.000 0.000*
Model 43.689 2.000 0.000*

A3UNaNITIATIEALATINTUTNUNATBIUAAAIIN AR BTUIALFUAUINAIRINEINAL
MUV M uunsEanTeneslumavIELasNANYAINafaN1TUTHIUNAYDIYARD BENG
YyAAUNIEDAN 0.05

o

M19199 6 BVBNAUTLIUNANINANRAL VU AFUNTUAUINAAINETIATYIN

VAFUNTUAUINA YRS B SE Wald df Sig EXP(B)
JuwnlngjuunsEanynevey Test
YUIALEUHIUAUINAIN U7 -0.293  0.084 12224  1.000  0.000*  0.746
VUAFUNTUAUINAN NNV -0.206 0103 3976  1.000  0.046*  0.814
Al 16394 2929 31318  1.000  0.000

Model (Goodness of fit) = 233.570 R?* = 0.262

PNKANITNAADIIATIERAMUMNZELVDIAILUT Model (Goodness of fit) Tunsuseiiiu
Lwﬂsuamﬂﬂamﬂmt,aﬁ'mawumLé’umuquéﬂmqmmnLLaxmmmwaagmmmimguumzaﬂ
inenoglunavIolazinang laA1adfvanu 233.570 @1115095UI8AMURULUITVINANTS
Usgiliumameruinduriugugnaaueikasn el Seeas 26.20 annsoagulainduys
Model fipsnnngaulun1sitasIgsiiuy Logistic Regression Analysis

PNHANTIATITAAATIVINGY 16.394 uazen SE = 2.929 Amadeu Wald test = 31.318
wazen sig = 0.000 lABNANITILATIEI Logistic Regression Analysis Wud1UsgilunAvaIyAAa
mﬂmm?{amumLﬁumuquéﬂmamum (Sig = 0.000 < 0.05) WagAINVI (Sig = 0.046 < 0.05)

a 1

Yaa3vuInlnguunsegneneglumarsuasnagisvsnanensussllunAvresuAna aeell

v o

TudAyn19adnd 0.05
MNnHaUszIUNAYeIYARAINARABYBTUALEURUALSnaIMLEIvRI A TG /UY
nszgnineveslunANELAZINAIY WUIA1 B = -0.293, A1 SE = 0.084, Anaaau Wald test =
12.224 uagA1 sig = 0.000 < 0.05 4l oWa15UIAT Odd ratio 31nA1 Exp(B) = 0.746((0.746-
100)x100%) #3onaileimwausziiudied svuiadurtugudnarsnue1nvosgvUIsingjuy
nszanTevesLiiutunisnheunsguamadensssdunavesyananALadsraduE

AugnaInNeMveITIanguunsegneneslunamsLaznAganaioay 25.40
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NnHansUsEuAYeIyARaNARRLTAE U UL NI MY NTeF TR/ UY
nszanynenasluneILasINANEYS WUTIAT B = -0.206, A1 SE = 0.103, Amaaau Wald test =
3.979 WAz 1 sig = 0.046< 0.05 431 9Wa15041A 1 Odd ratio 31nA 1 Exp(B) = 0.814((0.814-
100)x100%) #3onaldinnausziiuaed sruInId U uAUE NaIR YNSRI VR IR UL
nszaninevesfiutunianhemasgudmadensssdumavesyananatadsuuadus
AUENANANNYITRLIA g uunsEanneveslumA LAz AR NanatTaLay 18.60

ansnavaINsannesLiievusIAveIyARAINARABTUALE U UALE N1 sIIE

WAZANUYINTBIFUA I uunsEgnVnevieglumag s uas AN laRal

Y(LWﬂmaqy@ﬂa) = 16'394+(_O-293)(%7@%8&Lﬁuﬂwu@,uénawmmn)+(_O'206)(ﬁummjadLé’umu@uﬂnmammmw)'i'2-929(2)

4. 71319 Linear Regression Analysis Tunisasisaunsiiadulunisussiiuainugeves
UARAIINANLRR BULIALFUANIUAUENANAINE1IATANNYINTBIFVUIN My uUnsEanTInenayly

LNAY I LRZLN ALY

M13199 7 ArduUsEEVSanneunTUTHIEIUANUE R ANAYIE WAL

R Unstandardized Standardized t sig
N3UTEUANEIDIYARE UL WA
v Coefficients Coefficients
YNYLATLNANEY S
B Std. Error Beta
Anmaii 4.787 0.483 9.901  0.000
usuAugNa1InILen? -0.061 0.016 -0.317 -3.782  0.000*
EURUAUENANIRINYIN -0.039 0.020 -0.166 -1.981  0.049*

R = 0.443, R square = 0.196, adjusted R square (R) = 18.80% (0.188)
F-statistics = 24.085, sig = 0.000

NNHTATEAdIUsEANS anneeNsUTHIEUAIINGIYBIYARATINANLRA BYB UL ALY
AUALENAENNETILAEANYITELIU IR IMRjuLnSEanYTevesluwArsLasinavde a3ulad
fifudsenaties 1 fudsinadensuszidiumnugaesyana egnsiltduddmeadan 0.05

NnranTIeTEEnsUssiummvesyanalasldradsvosunnduriuguinatsmme
aguldnAnadevessuaduinuaudnanueniinaiensusziiiuanugavesyaaalumave
uazinAmafind -0.317 nihewnsg lnefinadonisiudsunUasosay 18.80

MNANaNTIATIEinsUssdumevesyanalasldaed svesvuinduitugudnans
pmve aguliinliinAedsvesuaiduriugudnannurnadnadenisuseiiunuges

UAAALUNAYIEWAZINALALTY -0.166 viheunigiu lngiinasensiudeuutasiosay 18.80
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1 1

as;dwamimaa‘u Linear Regression Analysis ‘wmfm'wLaﬁ&Jsuam,aumu@uéﬂmamuma

o

wAEANYENaAaN1TUTTIIUANARIUARS Bg1alidedAN1eaDAn 0.05 Lagaunsaasie
aunsanneeldaduiiarhweANLgatyAnalanall

Y(mmq&) =4.787 + ‘0-061(GummLﬁumu@uﬁﬂm&mmn) + ‘O~039(%1@Lﬁu&hu@uénmammm&) + 0-483(2)

5. n1514 Karl Pearson’s correlation coefficients 11A10dURUSsENIIANRABYUA
WURTUAUINAMINEILAZYINVBFULA IR uUNTEANTIenee fuAualumAm BLaE N

5.1 Apsgvianuduiussenineadevuinidusuguina 19Nt LA g uY

nANNeNeiuAUgUNAYIEUAZINAN

M19199 8 ANUFUTUTTENI NV IAEUHUALENA1RNEN?

Karl Pearson’s correlation coefficients GRIGE Lﬁuc\i’m@uﬁﬂa’mmwn
Correlation Coefficient 1.000 -0.425
sig 0.000*

IINHANTITIATIFANUFURUSTENTNANB SVUIALFUHUANINAAINE1IVDIFUUA
Tngjuunsggninenesiuanuadlumavisiazmands asulaindnadsvuinduriugudnans

% s

MINEIVRIFUIUIA M UUNTEYNTINENDETANUFUTUT FUAINFIVBUNAVILUAINANYY DE19E
HedAgyh 0.05
5.2 JAT1ERANUFURUS TENI9A 1R8I ALEUH T UANEN AR5 VWA IR

UUNTEANYTNENDEAUANLEIUUNAYIUAZINANI

M19199 9 ANUFUNUTTENINVUIAFUHUAINANAIUYIN

Karl Pearson’s correlation coefficients GRIGE Lﬁuﬁhuquﬂﬂawmm’nq
Correlation Coefficient 1.000 -0.372
sig 0.000*

IINHANITILATIEN AT URUS TeMT19A 1A 8VUIALFUNIUA LI NA1ININVINIVDY

suunabngjuunseanvneveglunavsuasinanys agulainAnaisvuaduniuaugnamy

o w

YINNVDIFVU I M uUNsENMenesdutusiuaugslumavewainAnye ag1atdudfynig

4dA7 0.05

6. N1514 Mauchly’s test of sphericity L 98U uANLT 89V 378 (Inter-rater

reliability) lunsinruaveadurugudauenuasauvslumaneuazinags lngldainig
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TSN 1-3 VBILFAAZFAIDENNUNIATIZI TIIIN1TINGN 3 5aURD 1 f29879 Ineiuszeslunisin

wiazsoulua 7 fu
6.1 WisuigumMmaaeun1sinvuaveddunuaug natanug 1 lunAr gLazine

e logldaadsainnising visnun 3 A5

A157197 10 ANMULUSUTIUSIUEUNITIATUIAAILET I bULNAYNEY

NINAADUNITINVUIAVD Mean Mauchly’s test of Sphericity
Wuruaugnananuelumaye SD N Mauchly’s W Approx. sig
Chi-square

36.11  2.26 100 0.775 24.954 0.000*

e
ho)
o)
Ney
=D
N

36.08 224 100

36.09 225 100

e | W
S)e S)e
o) o)
RS BAS
= =
wW N

Wilk’s Lambda = 0.972, F = 1.393, sig = 0.253

INHANITIATIFNANUHUTUTIUUTIUIEUNITNAGDUNTIAVUINYBBEUN LA NA
auendtunayie logldanadeannisiagmmun 3 a3t asulaimanisnaaeuaiuunneily
nsinvwnveadurtugudnarsaue Ay tngldanaduannsingionun 3 ase 1l

o w

ANLANFANNUBE LT AR NSadAN 0.05

A15°99 11 AuUsUTUsBUisunsinnue lunands

NINAADUNITINVUIAVD Mean Mauchly’s test of Sphericity
durugudnatsnuelume SD N Mauchly’s W Approx. sig
VAN Chi-square

33.87 249 100 0.978 2217 0.330

e
ho)
o)
Aey
=D
N

33.87 249 100

)
EQ
o)
Ney
=

W[ N

33.88 249 100

)
EQ
o)
Ney
=

Wilk’s Lambda = 0.984, F = 0.778, sig = 0.462

INHANITIATIFNANUHUTUTIUUTIUTIEUNITNAGDUNTIAVUINYBBEUNLAUNE NA
pgrlumands lagldaiaisnnnmsiadiiomn 3 afa aglfdmanmmagouaruansidly
msfrvunvesduriugudnarsauerilumandgs lagldeadonnnsiaditomun 3 ads 1
Auuanestuegiteddun1eadnn 0.05

6.2 \W3gugun1snageuN1TInTUIAYRAEUH LA UIA UYL UNAY B UAZINANEYS

TneldARasnnNTIATINIUG 3 AST

128



NsETIVINTDWY Iz dRIemans

Journal of Criminology and Forensic Science

A1579% 12 ANUWUSUTIUSEUTIEUNTIAYUIA LU AT

NINAADUNITIAVUIAVD Mean Mauchly’s test of Sphericity
uruaugnananuylune SD N Mauchly’s W Approx. sig
Uv1E Chi-square

30.52  1.95 100 0.964 3.577 0.167

e
ho)
o)
Aey
=D
N

30.51  1.96 100

-
EQ
o)
Ne
=
wW N

30.50  1.96 100

)
EQ
o)
Ney
=

Wilk’s Lambda = 0.876, F = 6.929, sig = 0.002

INHANITIATIFNANUHUTUTIUUTIUIEUNITNAGDUNTIAVUINYB A UNLANE NA
mrnastunayie lneldaad gainnising i un 3 a9 asuladmanisagaeu
ANuwanaglunsinvuInvendurugudnalmnvlumaye lagldanaioarnnising

CV)

NN 3 ATY AAuLanAnuegiitedAgnsadain 0.05

M19199 13 dnsnasulunisvegeuinvuiavesduriuaudnatmurslumeaye

Measure: Sphericity Assumed

N13NAa0UN1TINTUINVBUFUN1UAUINA1IRY Type Il Mean

slunegngy Sum of Square  df Square F sig
maaumii’mmmaué’ur}huﬁuéﬂmd 279178.710 1 279178.710 24221.795 0.000
Error (ﬂfjm/]ﬂa@‘U) 1141.067 99 11.526

PNNaNTIATIEnsnaslunmegeun sinvunadusugudnatmurslumagey
lngldAnadeannsingviavun 3 a5e aguladnainsizidnsnasiulunisnaaeunisinuuin
yauduiuAudnaeurtumayie lagldrnaisannsingaun 3 ase danuuaneing

o w a

agnleenileg agaiitudAgynisadan 0.05

A15°90 14 AadRn1TIeIIERANLUIUTIUUSBUBUNTInTLIAR IR TULNARES

NINAADUNITINVUIAVD Mean Mauchly’s test of Sphericity
uruaugnananmyluLne SD N Mauchly’s W Approx. sig
VAN Chi-square

28.93  2.00 100 0.995 0.530 0.767

e
ho)
o)
Ney
=D
N

28.93  2.00 100
2892  2.00 100

)
EQ
o)
A
=

)
EQ

o)

A

=

wW N

Wilk’s Lambda = 0.964, F = 1.815, sig = 0.168

NHANTIATIENAUUYTUTIUNUTIULTIBUNINAGRUNTINVUIAVBAAUH A UGNANS

muwnsbunandgs Ingldanadsannising e 3 ass asulidmanisnaaeuninuwandidly
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Myinvuavesduruaudnasnuvdtunandgs lngldanadeannisingmmvan 3 ass Tl

o w

ANLANFNNUBE LT AR NSadAN 0.05

M19199 15 dnsnasuilunisvegeuinvuinvesduruaudnatmurslumandga

Measure: Sphericity Assumed

N1SNAFOUNITIATUIAVBUF UK UAUINAN Type lli Mean

MUY TULWAR S Sum of df Square F sig
Square

NAFOUNTINVUIATDUFURUANENA 251031.399 1 251031.399  20967.443  0.000

Error (ﬂfjll‘ﬂfﬂﬁﬁm) 1185.271 99 11972

Han15iasEaninainlunmaaeun1sinvuadustugud naanuv sl unAngs
asuladmadinsgidnsnasiulunisnaaeunisinvuinvasduruaugna1enuvIg Ingld

v v
v

ANRALAIINMTIATIVIIVIA 3 ATY dAuwanssegeleenilg ageiltudAyn1eadan 0.05

aAUIENA
N13ANINTUTEUNALAZANANAENITINVUIAEUHUANENANANEIAZATUYIN
v993vuInlugiuunsEg N IENeEINAMENTIST ABNTALADS WUIIALRE BYDITUALEY
H1uAUENa1eRINeIagR N stumA g vu NN A saziiALLANE 19 e g 193]
Tad1feyfi 0.05 denmdesfuaideves Diana warAne (Diana et al, 2018) lévinisinw3de
Fosmsussidumalaglduunnuazguinwesguunlugiuunszgninevesvesrataunisain
Agnglena s asuiiamed U1A7 liu1viinisiasizinisanoasladafin (Binary logistic
regression) WUNVUIAKATUI19VRY FM dadnuunnsinaiuag1eiidediAny wasdiundesies
mMsUszdiunadiensadsaunIsanaes Logistic Regression Analysis Faanunsatiulduseiiiu
WAYaIYARALY lngaunslanaaaun1sAndendiwusitiaunisnuindnadonisidumne a9l
tfuddnymaadaf 0.05 waglinseinsUszifiuaugeesyanalaeamanuduiussening
AlaA BYouduH LUALENA1INNENILAEANVITUANNEIYBINAN B LAz INAVd LngldadA
Karl Pearson’s correlation coefficients ‘wm'm'%aﬁEJLé’um'mquéfﬂawmmanLLawmmwﬁ
AudTusiuAmugesnAv LAz elited Ay wazasisaunsussiiiuauaseie
Linear Regression Analysis 3 sa1s1sntanldussidumavesyanals Tngaunslinaaeunis
Fandendudsidnaunisnuinfinasenisdune egnafitudfyniadan 0.05
UonNTURanIsAnTnUSdenadesiueudde Pratik et al. (2020) MdvinsAnuides

11552 NAIINAIRINNITIATUIALFUN TUANINAIAINETT AIUVIN WATAIUIUMINUTI VD
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suwnlugjuunsegnineveslagldiegradunyivandsvevesunnasenitstunounidugnsly
Uszrnsduie laeliaszilaslvaifnnnosidaidu (Linear Regression Analysis) WUI1UUIAUDY
sVWIAlnguuNTEANTeMesludIUYIAMNYIRFUHIUANGINAININGIT AIUVINT LA UT

fanuduiusiuanugavesyarafseRuaNaiuiosay 95

ungasy
NsAn¥INSUTTUNALAEANE AN TIAVUIALE U IUANINANMIUE1ILAZAUYIN
YBIFVUIA WY UUNTEANT1ENDHIINAINBNYLTTABUNIIADT WUTIALRASUBIVUIALH UK

AUEINANRNN1IRAEANVIIUNAYSTYUIALINNINNANY LU NUTHUTIEUALUANAN

'
2 =

yunduRugugnaslaeliaia Independent t-test wudndanuwanaeiuag1alived1AyR

0.05 wariaNIATIERRIEASES19dUNNTanaeY Logistic Regression Analysis @31saidaudy

aunsUszumevasyanala
dethummenaduitusseninsaiadsvesnduriugudnaninueniuazasunaiuaugs

younamewarinands Ineladd Karl Pearson’s correlation coefficients nuiAadsiduH"L

AUENANNNYNILAL AU ANUFURUS A UANg B INAY B LAz INAnd] sa e 19il T dAny

'
aaa

eadan 0.05 uaztasaunsUsediuaNgwing Linear Regression Analysis 1
N138N¥INTUTELUANMUNABIYR 9 ITY (Inter-rater reliability) WuI1NNTTATUIAYRS

o w [

durugudnatstelumeskasinandgliinnuuanseiueglitedfty wagnsinuuin

v o w =

YoudUrUANENamNYlumAnsLazInAdslauuanaiuegelitudAy Jaansan

[
U =

A28 Sphericity Assumed WUITVLWABIELAZLNARYIIINNITIATINIAUA 3 AT TAMULANATS

o w a

agnleenileg agaiitudAgynisadam 0.05

RIEPEIIE

1. mafinsauusluntsfinu Wy 3919 waiiufives Foramen magnum iflesaingusiauas
fluflues Foramen magnum wiazyarasnafy ehazdwmasomsUssiiumanazagedie

2. mMIRnwILIAEURuAUSNA1IY8Y Foramen magnum Fanifunszgniududifieuin
UsgIUINALAYAILGIIBIUARA 1Y NSegnLTens Ty nelvandsuy Lilevauaenadesiu Feas

ibianunsanluuszgndldlasuaz ludselovilunuinuifinenmans
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Abstract

Charging stations are one of the key elements in the electric vehicles (EVs) value
chain. The electric vehicle business has grown rapidly, especially for EV charging stations.
Driving the use of electric vehicles in Thailand committed to drive the energy vision along
with promoting the use of EVs and alternative energy that is environmentally friendly
specifically for safety of installation main circuit cable of EV Charger, electrical control
equipment must be installed. Electrical overcurrent protection device and grounding of EV
charging circles, including installation of wall mounted chargers and sockets for portable
charging cables, known as EV Socket-Outlet. Electrical circuit systems within residences
must be re-designed to support vehicle chargers in accordance with the Metropolitan
Electricity Authority (MEA) standards and safety. MEA is on the process of research and
develop using of EVs within the organization. Develop innovation to further provide charging
stations. It also considers the safety of EV Charger Stations as an important factor that
affects in a positive way. Thailand has developed innovations in many different areas, which
have both advantages and disadvantages. EVs are continuously increasing in popularity
around the world and the problems that follow are inevitable crime and theft of electric
cars or even parts that are important components of electric cars. This is an important
problem that should be resolved urgently and it is the main policy of the government to
prevent crime. This crime problem has a direct impact on the lives, property, and
livelihoods of the people. Although nowadays there is a lot of development in technology
to prevent theft of electric cars, they could not stop the bandits from committing crimes.
To prevent crime problems, the government and all people in society must work together
to solve the problem.

Keywords: Charging Station, Innovation, Electrical Vehicles, Safety, Motor Vehicle Theft
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Abstract

The United Nations has declared the Sustainable Development Goals (SDGs),
comprising 17 goals aimed at fostering global collaboration for a just world. With a timeline
set from 2015 to 2030, Thailand, among other nations, is yet to meet various criteria,
especially within Goal 16. To achieve these goals, a clear and ethical strategy is imperative.
This academic article seeks to present a strategy for achieving Sustainable Development
Goal 16, encompassing comprehensive access to the criminal justice process, access to
justice without financial barriers, cultivating social peace through inclusive justice and
institutional management of public sector expenditures. Prioritizing and sequencing sub-
goals for implementation, forming a shared vision, and establishing a collaborative legal
study task force to amend laws hindering progress are recommended, ensuring that legal
frameworks align with the driving forces behind these developmental efforts.
Keywords: Achieving Goal, Access to the justice, Social peace, Institutions, Sustainable

Development
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