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Comparison of mydriatic effects between 4 regimens of a tropicamide-

phenylephrine combination in diabetic patients: a randomized clinical trial

Rosepon Asawaworarit (M.D., M.Sc) and Nattawat Asawaworarit (M.D.)
Department of Ophthalmology, Faculty of Medicine, Burapha University, Chonburi, Thailand

Abstract

Introduction: Pupillary dilation is essential for eye examination and surgery, but longstanding
diabetes affects autonomic nervous responses. Pupillary dilation in diabetic patients may require
repeated mydriatic drops to achieve adequate pupillary size.

Objective: To determine the most efficient method of a 0.8% tropicamide — 5% phenylephrine
combination administration for pupillary dilation in diabetic patients.

Methods: This prospective randomized controlled study compared the efficacy and safety of
four mydriatic regimens applied to 84 diabetic patients (168 eyes) scheduled for retinopathy
screening. Both eyes of each patient received either one or three mydriatic drops, with one
eye randomly assigned to receive antecedent 0.5% tetracaine. Pupillary size, blood pressure,
and pulse rate were measured at baseline, and 10-, 20-, and 30-minutes post-administration.
Results: Repeated measures analysis of variance revealed no significant difference in pupillary
dilation between each administration group of 42 eyes (p=0.901). Significant interactions were
observed for time x sex (p<0.001) and time x age (p<0.001). Women exhibited faster initial
dilation at minute 10, while patients over 70 years achieved smaller final diameters. Over 80% of
eyes in each group reached the clinical success threshold (=6 mm) by 30 minutes. Measurement
at minute 20 was a highly accurate predictor of final success (area under the receiver operating
characteristic curve=0.935). Systemically, blood pressure remained stable (p>0.140) in all groups,
but a pulse rate reduction (5.1 beats/min) only occurred in non-hypertensive cohort (p=0.004).
Conclusions: A single-drop regimen is equally effective and safe for diabetic patients.
Implementing a 5-mm check at minute 20 can efficiently identify slow dilators requiring

additional intervention, thereby optimizing outpatient workflow.
Keywords: Anesthetics, Diabetic retinopathy, Dilatation, Pupil, Topical administration
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Introduction

Pupillary dilation is essential for
ophthalmic practice, including comprehensive
eye examinations in many conditions, cataract
and vitreoretinal surgeries, and post-operative
evaluations. The physiological regulation of
pupillary size involves a balance between the
dilator muscle (Otl—adrenergic stimulation) and
the sphincter muscle (muscarinic cholinergic
action). Clinical mydriasis is typically attained
using muscarinic antagonists, such as
tropicamide, and/or Otl—adrenergic agonists,
such as phenylephrine.

However, achieving effective dilation in
diabetic patients presents unique challenges.
Longstanding diabetes is negatively correlated
with pupillary size and dilation due to
abnormal autonomic nervous responses.’®
Furthermore, standard clinical protocols
often require repeated eye drops,”*** which
can cause dissatisfaction among waiting
patients in a crowded clinic. To optimize this
process, topical anesthetics like tetracaine are
sometimes used, as they theoretically increase
the corneal penetration of mydriatic agents
and decrease reflex tear production from
mydriatic drops. While some studies suggested
topical anesthetics enhanced mydriasis

and patient comfort,”"!

others reported no
significant difference.”” There remains limited
data comparing the efficacy of single-drop
versus multiple-drop regimens using a 0.8%
tropicamide - 5% phenylephrine combination

in diabetic populations.

Objective

This study aims to determine which
administration method provides sufficient
pupillary dilation by comparing four distinct
protocols involving variations in the number
of mydriatic drops and the use of prior

anesthetics.

Methods

Population and Sampling

This prospective, single-blind,
randomized controlled study conducted at
the Ophthalmology Outpatient Department,
Burapha University Hospital, Chonburi,
Thailand. The study proceeded between
November 2024 to January 2025.

Inclusion Criteria

Diabetic patients, aged 18 years or
older, scheduled for diabetic retinopathy
screening in Burapha University Hospital,
Chonburi, Thailand.

Exclusion Criteria

Excluded were patients with one of the
following statuses.

1. Conditions potentially affecting
pupillary reaction (e.g., history of uveitis,
previous intraocular surgery, posterior
synechiae, pseudoexfoliation)

2. Conditions potentially affecting
the measurement of pupillary size (e.g. corneal
haziness)

3. Narrow anterior chamber angle
(Van Herick Grade 0-2)

4. Known allergies to study

medications
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5. Systolic blood pressure (SBP) >
160 mmHg

6. Diastolic blood pressure (DBP) >
100 mmHg

7. Pulse rate (PR) > 100 beats/min

Material Research

The sample size for this study was
calculated a priori to ensure sufficient statistical
power to detect differences between the four
administration regimens. Using a significance
level (QL) of 0.05, a power of 0.80, and a large
effect size, the minimum required sample
size was determined to be 76 patients. To
account for a potential 10% dropout rate, the
final enrollment target was set at 84 patients,
providing a total of 168 eyes for analysis. This
calculation was performed to validate that the
study could effectively compare the efficacy
and safety of the 0.8% tropicamide and 5%
phenylephrine combination across the four
parallel treatment groups.

This study utilized a commercially
available fixed-combination eye drop
containing 0.8% tropicamide and 5%
phenylephrine (Mydriamac; Maxim, Thailand)
as the mydriatic drug. The topical anesthetic
was 0.5% tetracaine hydrochloride (Alcon
Laboratories, Inc., Fort Worth, TX, USA). Each
patient was randomized to receive either one
drop or three drops (one drop, administered
3 times, 5 minutes apart) of the mydriatic
combination. And one eye of each patient
was randomly assigned to receive one drop

of 0.5% tetracaine 30 seconds before the

mydriatic drug, while the fellow eye did not.
This resulted in four parallel treatment groups.
Group 1: one mydriatic drop
Group 2: one tetracaine drop + one
mydriatic drop
Group 3: three mydriatic drops
Group 4: one tetracaine drop +
three mydriatic drops

Group 1 and 2 were from the same
patients. Group 3 and 4 were also from the
same patients.

The randomization process was
conducted through a single-step simple random
drawing by the principal investigator prior to
recruitment. Each patient was assigned once
to one of four predefined configurations (A, B,
C, or D) in balanced blocks of four to ensure
equal distribution across the four regimens.
This single randomization determined both
the number of mydriatic drops (1 vs. 3) and
the side (right vs. left eye) assigned to receive

the antecedent topical anesthetic.

A: right eye = group 1, left eye =
group 2.

B: right eye = group 2, left eye =
group 1.

C: right eye = group 3, left eye =
group 4.

D: right eye = group 4, left eye =
group 3.

The allocation sequence was stored
securely on a password-protected computer.
To maintain blinding, the principal investigator
administered the medication to all patients out

of sight of the assessor.
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Data Collection

Baseline pupillary size was measured
using a slit lamp ophthalmoscope (0.5
mm slit beam width, 10x magnification) in
normal room illumination by one blinded
ophthalmologist. The smallest pupillary
size following direct light reflex (if any) was
recorded in vertical and horizontal diameters.
Following the administration of the assigned
topical medications, patients were asked to
close their eyes for one minute. Pupillary
diameter was then re-evaluated at 10, 20,
and 30 minutes using the same method by
the same blinded ophthalmologist. Systemic
safety was monitored via SBP, DBP, and PR
at every pupillary measurement interval.
Ocular discomfort was reported, as a pain
score of 0-10 with the increment of 1, upon
the conclusion of all measurements to assess
the tolerability of each method. During the
30-minute period, each patient was requested
to rest on a chair in silence.

Data Analysis

The primary analysis employed a
repeated measures analysis of variance (ANOVA)
to determine the effects of the administration

method (between-subjects factor) and time

(within-subjects factor) on the average of
vertical and horizontal pupillary diameters.
Given that the study included both eyes of
each patient, a linear mixed-effects model
was used to evaluate the intraclass correlation
coefficient (ICC) to account for inter-eye
correlation. Baseline characteristics, including
age, sex, and duration of diabetes, were
analyzed for their impact on the results. All
safety outcomes were evaluated by Brunner-
Munzel test. The statistics were analyzed
using Jamovi, version 2.6.44 for Windows (The

Jamovi Project, Sydney, Australia).

Ethical Consideration

Ethical clearance was approved from
full board review by the Institutional Ethical
Committee (IRB1-052/2567) on 27" May
2024. AUl clinical procedures adhered to the
Declaration of Helsinki. Written informed
consent was collected from all patients after

acknowledging the details of the study.

Results

There were 84 participants enrolled
in this study with no dropouts, resulting in a
total of 168 eyes across four parallel treatment
groups (42 eyes per group). Their baseline
characteristics, including diabetes duration
and hypertensive status were shown by group
(Table 1).



7
Bu J Med Vol.13 No.2 May — August 2026

Table 1 Baseline characteristics of study participants

Mydriatic Drug

Baseline Characteristics Total p-value
1 drop (n=42) 3 drops (n=42)
Age (years), mean+SD 59.3+12.8 56.8+18.6 58.0+15.9 0.478
Sex (female), n (%) 27 (64.3) 31 (73.8) 58 (69.0) 0.345
Diabetes duration (years), median (IQR) 5.0 (1.25-10.0) 7.0(1.0-15.0)  50(1.0-12.8) 0.277
Hypertension, n (%) 33 (78.6) 23 (54.8) 56 (66.7) 0.021*

Note: *=statistical significance (p<0.05), IQR=interquartile range, n=number of participants,

SD=standard deviation

From Table 1, the age of the participants
was between 19 and 88 years. The average age
(mean + standard deviation) was 58.0 + 15.9.
Of these, 58 (69.0%) were female. The median
diabetes duration was 5 years (interquartile
range = 1.0-12.8). Although they were
randomized, a Chi-square analysis revealed
a baseline imbalance in the prevalence of
hypertension between the group receiving
1-drop and 3-drop of mydriatic drug (p = 0.021).

Consequently, safety analyses included

subgroup adjustments to ensure whether any

observed variances in the vital signs were
attributable to pre-existing conditions or the
study intervention. There were no statistically
significant differences in baseline pupillary
diameters among the groups (p = 0.164). The
mean pupillary sizes (in millimeters + SD)
for group 1, 2, 3, and 4 were 2.62 + 0.332,
2.65 £ 0.331, 2.50 + 0.437, and 2.51 + 0.441,
respectively.

The major results of repeated measures
ANOVA were shown below (Table 2).

Table 2 Repeated measures analysis of variance for pupillary size

Source of variation F-statistic df p-value
Time 199.924 2.49 <0.001*
Time x Age 11.391 2.49 <0.001*
Time x Sex 8.052 2.49 <0.001*
Group 0.193 3 0.901
Eye 0.350 1 0.555

Note: Greenhouse-Geisser corrections applied for non-sphericity.

*=statistical significance (p<0.05), df = degrees of freedom, DM = diabetes mellitus
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Table 2 revealed that significant factors  Pupillary diameters at each time point for each
influencing pupillary size were time, time x treatment group and age group were shown in

age interaction, and time x sex interaction. Figure 1 and 2, respectively.

, b
2
Group
€ 6
E ol
1 mydriatic drop
()
N 54
® & 2
a tetracaine + 1 mydriatic drop
Y
a 4 -
= 3
al 3 mydriatic drops
3 1 % 4
tetracaine + 3 mydriatic drops

Minute 0 Minute 10 Minute 20 Minute 30
Time
Figure 1 Mean pupillary dilation over 30 minutes for four treatment groups.
No significant difference in efficacy was observed between regimens (p=0.901).

Error bars represented confidence interval.

Figure 1 showed that pupillary diameter increased without significant difference in all

treatment groups (p = 0.901).

Age Group
» £ 40 years (n=22)
@ 41-50 years (n=28)
51-60 years (n=26)
< 61-70 years (n=56)
% > 70 years (n=36)

Pupillary size (mm)
(4]

Minute 0 Minute 10 Minute 20 Minute 30
Time

Figure 2 Pupillary dilation dynamics (at minute 0, 10, 20 and minute 30) by age group.

Error bars represented confidence interval.
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From Figure 2, one-way ANOVA and
Tukey’s honestly significant difference test
found that patients with age of more than 70
years had smaller final pupillary size than other
groups (except 41-50 years). The > 70 years
group showed significant mean differences
compared to the < 40 years (-0.69 mm, p =
0.008), 51-60 years (-0.90 mm, p < 0.001), and
61-70 years (-0.63 mm, p = 0.002) cohorts.

Women exhibited significantly larger
pupils at minute 10 than men (3.92 vs 3.46
mm, p < 0.001), although final pupillary
diameters were comparable (6.80 vs 6.90
mm, p = 0.466) by two-sample t-test. Neither
the main effect of diabetes duration nor
its interaction with time reached statistical
significance. The ICC for pupillary diameter
was 0.968, indicating excellent inter-eye
correlation. This dependency was statistically

accounted for, which is consistent with the

finding that the “eye” factor had no significant
main effect on the results (p = 0.555).

Since pupillary diameter of 6 mm
is generally accepted for peripheral retina
examination,””"® Chi-square test revealed no
significant difference in clinically successful
dilation between administration groups (p =
0.594). All groups had over 80% of eyes with
successful dilation. Further analysis showed
that eyes with final pupils not reaching 6 mm
had significantly smaller pupils at minute 20
than the successful dilation group by two-
sample t-test (4.71 vs 6.20 mm, p < 0.001). A
pupillary check at minute 20 was found to be
a highly accurate predictor of final success with
area under the curve from receiver operating
characteristic (ROC) analysis of 0.935 (95%
confidence interval = 0.899-0.970).

Systemic safety evaluation was
demonstrated in Table 3, with hypertensive
status being included in the ANOVA.

Table 3 Systemic safety profiles at each time point

Time Point (minute)

Vital Signs p-value®  p-value®
0 10 20 30

SBP (mmHg) 145+12.3 145+16.0 144+14.7 145+15.1 0.611 0.730
DBP (mmHg) 84.0+9.01 82.6+9.32 82.9+10.2 83.0+9.89 0.140 0.405
PR (bpm) 82.5+11.5 81.3+11.7 79.9+11.9 80.3+11.8 <0.001* 0.790
PR (bpm)

non-HT group 84.0+9.30 80.1+10.0 79.0£9.99 79.7+10.4 0.004**

HT group 81.8+12.4 81.9+12.4 80.3+12.7 80.6+12.5 >0.422

Note: Data presented as mean+standard deviation. Greenhouse-Geisser correction applied for

SBP due to non-sphericity (p=0.029). *=statistical significance (p<0.05), a=within-subjects

effect, b=interaction between time with administration group, c=between minute 0 and

20, bpm=beats per minute, DBP=diastolic blood pressure, HT=hypertensive, PR=pulse

rate, SBP=systolic blood pressure
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Table 3 demonstrated that mean SBP
and DBP remained stable throughout the
study without significant main effect for time
(p = 0.611 and p = 0.140, respectively) or
interaction between time and administration
group (p = 0.730 and p = 0.405,
respectively). A decrease in PR over time was
observed (p < 0.001).

Subgroup analyses of blood pressure
revealed that hypertensive patients
maintained a higher SBP level compared
to non-hypertensive patients (p = 0.003).
Despite time x hypertensive status interaction
being significant for DBP (p = 0.041), post-hoc
pairwise comparisons showed no significant
differences between each time point and group
(p > 0.067 for all comparisons). PR reduction
was without significant interaction between
time and administration group (p = 0.790).
However, significant time x hypertensive status
interaction for PR was noticed (p = 0.047). Post-
hoc comparisons revealed that PR reduction
was only apparent in non-hypertensive cohort,
most notably during minute 0 to 20 (5.1 beats/
min, p = 0.004). Ocular discomfort scores had
no significant difference between groups (p =
0.070) with median score of 2 (interquartile
range = 1-3). Unintended events did not

appear during the study.

Discussion

The primary finding that a single-
drop regimen is as effective as multiple drops
aligns with finding by Roy et al, suggesting

that simplified protocols can significantly

reduce clinical workload and financial
burdens in resource-limited countries without
compromising the efficacy.'” Previous studies
reported smaller dilated pupillary size®*
or longer period until maximal pupillary
diameter'® in longstanding diabetes or diabetes
with more severe retinopathy; however,
most of them applied either tropicamide or
phenylephrine or alternating drops between
these medications. Many authors indicated
that a combination of muscarinic antagonist
and (xl—adrenergic agonist was superior to
either one of them,'" ™ > ¥ and did not
require high concentration of phenylephrine®
in order to prevent possible systemic side
effects.” In our study, diabetes duration was
subgrouped by multiple duration cut-off, but
no significant difference between groups was
found.

A key clinical contribution of this study
is the validation of the minute 20 check.
Based on ROC analysis and optimal cut-off
selection using 0.5-mm increments for practical
clinical application, a 5-mm cut-off had the
highest accuracy (88.1%). Eyes reaching this
threshold at minute 20 will generally be ready
for examination 10 minutes later, whereas
those falling below the threshold should be
considered for an immediate rescue drop to
facilitate the clinic workflow.

Regarding safety, the mydriasis was
well tolerated, as there were no significant
changes in mean SBP or DBP over the study
period, similar to many previous studies.'”

19202426 Although, some authors reported
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an increase in SBP with the use of higher
concentration of phenylephrine.”* Our
subgroup analyses confirmed that blood
pressure variability was driven by pre-existing
hypertension rather than the drug itself. A PR
reduction of 5.1 beats/min in non-hypertensive
patients may be accounted for by physiological
reflex bradycardia from phenylephrine. The
reflex, however, was of minimal impact on the
hypertensive group, plausibly from the altered
autonomic tone. In 1980, Brown et al also
reported decreased PR with 1% tropicamide,”
but thereafter, most other studies found it
stable.'" " % Collectively, these findings
demonstrate that both single-drop and
multiple-drop regimens are systemically safe
for the diabetic population, including those
with pre-existing hypertension.

Despite offering pragmatic clinical
guidance, this study has several limitations.
First, we only included patients scheduled for
routine diabetic retinopathy screening. Patients
with more advanced stages of the disease (e.g.,
severe nonproliferative diabetic retinopathy
or diabetic macular edema) are typically
managed directly by an ophthalmologist and
are excluded from the standard screening
registry. Consequently, our findings may not
be generalizable to this more severe cohort.
Second, blood glucose levels during the
dilation period may influence the extent of
pupillary expansion, even though abnormal
autonomic nervous responses are not thought
to fluctuate acutely. Future studies should

consider measuring blood glucose or glycated

hemoglobin on the day of pupillary dilation.
Third, manually measuring pupillary size with
a slit lamp required approximately 30 seconds
per eye, meaning the pupil of the fellow
eye may have continued to dilate during
that interval. Nonetheless, this confounding
effect was likely negligible because the
anesthetic drop was randomly assigned to
either eye, whereas the right eye was always
measured first. Utilizing advanced pupillometry
instruments that provide high-resolution data
within seconds would eliminate this potential
confounder. It would also allow for more
frequent interval of pupillary assessment,
enabling the use of a Cox proportional hazards
model to evaluate the velocity of clinical
success. Fourth, while ocular discomfort was
assessed globally in this study, evaluating
it on a per-eye basis in future research may
provide more granular information regarding

local tolerability.

Conclusion

One drop of a 0.8% tropicamide - 5%
phenylephrine combination is as effective and
safe as more intensive protocols for dilating
diabetic patients undergoing eye examinations.
Implementing a 5-mm check at minute 20
will ensure patient readiness and identify
slow dilators who may require additional

intervention.

New Knowledge
1. Topical administration of a 0.8%

tropicamide - 5% phenylephrine combination
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for one drop is enough and safe for adequate
pupillary dilation for retina examination even
in diabetic or hypertensive patients. However,
preoperative pupillary dilation may still require
repeated topical administration for full dilation.

2. Pupillary size checking at 20 minutes
after applying mydriatic drop can identify slow
dilators, whose pupillary size is still less than 5
mm, and may require additional intervention

for achieving adequate pupillary dilation.

Suggestion

Pupillary dilation in a hospital
(outpatient and inpatient department) for
retina examination can be achieved with one
drop of a 0.8% tropicamide — 5% phenylephrine

combination.
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Clinical efficacy and cost-effectiveness analysis of treatment at the Diabetes

Remission clinic at Talat Bueng Subdistrict Health Promotion Hospital

Nuttanich Choeysombat (M.D.)

Medical Department, Laem Chabang Hospital, Laem Chabang District, Chon Buri Province,
Thailand

Abstract

Introduction: Type 2 diabetes mellitus is a major public health challenge. Although intensive
lifestyle modification can achieve diabetes remission, empirical evidence regarding its clinical
efficacy and cost-effectiveness in primary care settings remains limited.

Objective: To compare reduction levels of HbAlc between patients receiving standard chronic
disease care with patients undergoing treatment at a specialized Diabetes Remission clinic,
taking into consideration the costs, and cost-effectiveness of both treatments.

Methods: This retrospective observational medical record review was conducted from March
to April 2026 at the Talat Bueng Subdistrict Health Promotion Hospital. 60 newly diagnosed
T2DM patients were divided into two groups (n=30 each) consisting of a comparison group
and a study group. The comparison group (diagnosed between January 2019 and June 2023)
received conventional chronic care, while the study group (diagnosed between July 2023
and December 2024) was treated following a Diabetes Remission clinic model featuring small
groups focused on lifestyle modification, de-prescribing and supported by community health
volunteers. Therapeutic outcomes were compared at post-diagnosis 1-year intervals. Data were
analyzed using descriptive statistics, inferential statistics, and economic evaluation.

Results: The study group showed a significantly greater mean in HbAlc point reductions
(3.30+3.28 percentage points) when measured with the comparison group’s results (1.42+2.32
percentage points; p = 0.013). In the study group, 20 percent of patients achieved diabetes
remission, whereas no remissions were observed in the comparison group. Furthermore, the
study group demonstrated superior cost-effectiveness, with a CER of 173.09 THB per 1 percentage
point of reduced HbAlc levels (as compared to 336.94 THB per percentage point by the
comparison group). Additionally, the study group revealed an Incremental Cost-Effectiveness
Ratio (ICER) of only 49.63 THB per 1 percentage point of HbAlc reductions.

Conclusion: The Diabetes Remission clinic, which emphasizes small groups undergoing lifestyle

modifications, medication reduction and support from village health volunteers, is more efficient
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and cost-effective than the standard care model. This approach should be supported in primary

care settings to improve long-term health outcomes for diabetic patients.

Keywords: Type 2 diabetes mellitus, Diabetes remission, Treatment outcome, Cost- effectiveness

analysis, Primary health care.
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N¥e8ar 95 grWIANAARUNTouaY 80 11U
effect size iU 0.8 FuduArAULANEIS
seAulnguLNUTILINIgIUEaINaTee Cohen™
WAEAIVUADATIAIUTIUIUNGUAIDE 19V
assnguidu 1 languéeganguas 26 Ay

o & [ - [

sauvieaudu 52 au Liledssiunisagmeves
Toya Jufungudiegneiesar 15 dengu Lo
[J v 1 [ ' [J o
uungusieglunguay 30 au 53U
nNaNFAI9E19edY 60 AU LasdlinueinisAnidien
nausg I NaAIUANaNYMENugIUNIAaTntA
frnuAaeadsiuaniign lnelsieazidennue
NsAN®I Al

ndin13AnLd (inclusion criteria) Lol

1o dudUasuimnusiion 2 Alasu
nsItdeAsIkIn Ineivangiunisitadelagly
inaudintadeveladonis Aweluil

1.1 Fasting Plasma Glucose (FPG)
I A ! Y ! v A (%

WINNIIMTaINAY 126 un./aa.srufuilseeu
Wenadzad (HbAlc) sinnninvsewiiusesas 6.5
%39

v Y

1.2 HbAlc NI mselviniusesay

6.5 Andlatu 2 AfuilaianzAnmunuayTu

2. lgfumssnwnasiinnunissneeens
ey 9 Lhou

3. fithefiongroust 35 Biululutuiitede

nauginNsAnean (exclusion criteria) A

1. Tlsnsiuguussidmasensuiuasy
ngAnssunsetadninauegde 1wy lsauziss
v3ednizywwanimmisanesiiliaiuisagua
puLaalel

2. lselmiSeSaswesil 3-5

3. fuseiRdulsamladuman

4. fiszindulsaiilavinidontu 6 Wou

5. ftheiudineasss

6. ddufinteyalunvszidouliasuiiu
muinsAnuAdefosnis

7. JUaedfivaara1v1neIviena
nsfausnyndusgeznalsuiunit 1 Weu
Tug39 9 WwpulsNVaItasdY

8. fuheildldsunisnsraseduiiang
azay Tuya9 9-15 LABUNAIIINNITATIATLAY
thenaazaunsausn

NSARERNNENMIDEY HIdEARENNEY
freg1sanUszansgUaslsaumiuvied 2
flgsunisidadentausn Tnedadonanuila
nseieu MaueudRnswunasinising lag
wivoanifu 2 ngudsil

Nt 110U nguSeuidiey (comparison
group): FAduiFuAvAuTIBTef UM ToY
sededuaslsauvmunelmidldiunsitede
pfausnluganfouunsiay we. 2562 fudou
fiquisu ne. 2566 Befftheavmnldzumsinw
TurddnlsaiFedsguuvuida Tnedifdasilddy
meitadelugasnadindniimun $1uu 69 au
Mniuideldnsssdunanaasumanos
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ANSAALYILALNISANDDN AT IDLADNLINE R

[y

SeanuARUieUNaweIN1TIlage (consecutive
sampling) auldnguiet1efifideyansudy
auysal 91u3u 30 AU

nquil 2 10u nquAnw (study group):
JATesududusededUisnnnzidousiede
fhelsaummusglmiildsunsidedeadusn
TutgiamaunIng 1AL w.A. 2566 DafausuIIAL
A 2567 daiteranaldsunisinuluaddn
Wwavuszevaau TneddiuiugUaedlefu
meifadelurisnandndnnianun 67 au 91ntu
A1 JeUNInTINER U TN TARL

LALNISAREaN LAalYISIADNLI1LANTLINUANU
AounaIweInsitedy auldngudiegeiniivoya

54

ATURIUANYTH! 971U 30 AY

sULUUNsINE

SURUUNTSNYT Usenaunig 2 JULUY
1A suuvunssnelurddnlsadedgUuuuia
(standard chronic disease care) uagjuiuu
ms¥nuluaddniuwmussezasy fail

1. suuuunsinuiluadinlsaiioss
sULUULAY (standard chronic disease care) N
feglasunmsnsinsnuilurdtnmediuiugiae
So¥ameiiidu q Adfaedifuinmsyssana
80-110 ausiadu ynaulasun1sngIasnyiiu
wine 1 Ay

syoziiudu mnseduihnaazaufaus
$oway 7 Juld videflseAuthmadiiud 131 un/ma.
Fulu Fadtaru 2 ada ndudegnsrldsuMuLzh
TrUsuasunginssugunmlaeunmdsnga uas
¥ sunsuiusnummuiiemuauseduiiag
waztindaaunely 1-2 1hou

syoz@amu minseduiaaazandos
nir¥erar 7 vieszAuthmavaeiiatosni vie
Wiy 130 un/ea. aslasueisaluruinwingy

wazarldsunsinRina i 4 e mnseduthea
avautionnidosay 5.7 iessiumatanein
weeni 70 un./ma. agldsun1suuanuunena
wazazlasunstinfney 2 ey

nsdninaiuade 9 WU 1dn1snsaa
sfuthmauanethmnedsfiuneminin uazazldiu
nsaTIRRREsEAUTIadzay oo 1 A
naesnw 13

2. sUnuunsinwrluadidniuiniiu
svozasy Lumsdauimsiuenusenainnisli
UINIUaglumuTIeiin I55uUsnisussanm
30-40 Ausadu NnAUILlATUNIINTINSNYIAY
wnnd 1 au fseasien fol

NslUsNIsHUUNguges nquay 4-5 AY
wnndidudlinanug Adade nizunsndeu uay
Funedurudnans Tnenskatmanenising
Duseyaea warn1519nun1sinwsuiugte

- mskathmnensinm dsenoudae
1) Whnenis$nundus mnefis sefutiea
avandesninfovay 7 waz 2) Whmnenisinm
fugs Aoniadgiuvmiussesasy vanels
sefuimaazauiesnindesar 6.5 deiies
ogatioy 3 1fou ndamvgaguII N3l
HldndaudiFusy wdesdseiuinaazauiios
nihdesay 6.5 deiilasetetion 6 iiew’

- 115318NUNTS NS AU U
Tneiunisufuldsunginssuunnniinislden
Tnefiorenasinsanssaauiuiides aosliruuzi
msﬂ%"uLﬂﬁaquaﬂﬁmqﬁumwiunﬂﬂ%’jﬂﬁm
Fuusng

n1slden wiunslden metformin (Ju
Sufuusn se9aeu@e pioglitazone nandsa
nslaen elipizide way insulin kilae1 glipizide
Fadusilungu sulfonylureas uay insulin &9

a a

Jueiilmdenldliazdueniuszansnimas
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Tunmsanszdutmaludenlsd vinalandnues
gassnguRomaiiuszduduyiulunszuadon
Fadsmatradssddyienisiiudmiinsanay
famidesgeronininnngiinnaluidensy
Tnglanizeg1adaluvunvesaddniuimiy
syozasuiigUaedosliunsusuasungingsy
oty Janatrafsafenanagdnuang
maammﬁgam'a?mﬁﬁu (insulin resistance)
Wielidnmziumnusreza? lunmsmsaiudia
n1siaenld metformin ey pioglitazone Fai
nalnudnlunisannisiiosodugdu lnglinsedu
nsvdsdugduiuiu Jeldifinanudee
nsianztna Yaeiesenisantmin
wagmsUuAsungAnssulddnin mauuama
mMsguagihoimiuviied 2 hihglsaumnu
sezasy’ nsanduladenldeuazuiuaninuiu
gngusanan? Jadulumunisanassauiusening
winduazithemuusunuazitmngseyang

NUANINERTINRAMIN NEUFIEE9LATY
nsUseliungAnssuguamuazlisuAwuginng
UfuBsunginssuianinunmduazeranasiag
ansnsnugy taeld 3 uwanma fdl

1) seduthanatanetiunnni 130 un./ma.
awlasumstinmnensaafnnulaiiiy 2 Wew d
mMsfinsaninayusuiamiohisginisuinm
futthenounnaiafionnassuiiu

2) sefuimauaneia 100-130 un./ma.
sglasumstianuensiafnniy 1-2 ey laad
ANNEANEUAINAUUTEAIAYRINUILLAAZ Y

3) sesuthmadaneiitiosnd 100 1n./ma.
wlasunisiansanuivaneuazaslasunisnsia
AnnulaiiAy 1 wiou

N15M539AAA NI IUHURNS ngu
fetearldfunsanaseduihaavatsiongn

adiinsianunn wazagldsunisnsiafinay
syduthanaazay ogetios 1 Asandednen 1 ¥
Lavazldsunisnsafemufinuinnininiui
WG LuaNAIs taeduuinig Ae Aeeldseeu

thmauanediadosndt 130 un/ma. swduilsvey
vandsnnasnseiuihnaazaunddianogig
Wee 90 Ju

wuunasunsiiudayadde Ussnousie

1. Foyaiald Idud e ang dhuin
duge fuilinanie Tsasim UsedRnmsguyns
UsgiRnnsaugs

2. wadnsnagunniszesiiudunay
szoy 1 Indednu dud dimiin ssduthmaasan
seauladu LOL seruasieffiulu@sy a1 eGFR
AMeunINgou (i)

3. doyamsinuiiissozisudunaz ey
1 Yndasnw laud drwnudaesatu sUusuy
n1ssnw duunidu lalden 1en 1 alle 14
g1 2 wila waglden 3 vile

4. YoyanunuN1INTIMMBIULUANTS
wazn1slden

5. Yoyan1InsIan1aieslfURn1sves
Tsanegunauvasads

H39859UTIU70Ya1nlUTWNTUTEUY
Auanowndiguazniiguinisugugil JHCIS)
wazuiluvseidounlsmenuiadwasuguam
fruananla faudt 131 Tuie WA, 2569 uay
Tuiinasluiuurlesunisinudeyaisy

nsAATIEideya

Hafifidenssann olinszidoyaly
dauedeyaiduiesar dade Andsavy
1109514 wazldada independent t-test lu
MFBATERIUTBUTIBUANAILANAIYDIA LRAD

fauwys 19ad@ Chi-square waz Fisher’s exact
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test AATILNANUUANAVBITOLATINGY 2 NEY
1467 McNernar test lunsiiasevinmsiUasuntag
vasdndunelungy Jnsiendnsdiuiuyuse
Usedndka (Cost-Effectiveness Ratio: CER) 211

£ [ 1

AUNUVDINITTNWIUINITURDNITANAIVDITLAU

q
[
o

Uieaazan 1 9seuas waydns1enonInaiu
FunusioUszavEnadauiia (Incremental Cost-
Effectiveness Ratio: ICER) Ingfuanangaumig
YBIHUNUMTAEEIUA1VBIUTEANSHATENIN
#99NaY NMYUATEAUTYEIAYNI9EDR p-value
< 0.05 Aps1gidayanislusunsy IBM SPSS

Y

Statistics 26

238555Un15338 Tuuywd
N3ANYILLASUN135UT0I9353IUNTINY
Tunywed 31NAUENIIUNITITEEITNIe ULy LY

difnauasisuguiminvays taviindede
U599 004/2569 Sufl 6 UNTIAY WA, 2569
wardinsfiiny aninguiioy1elaeld
nsveaulwldveyaanlsmeUaduESgUAN
muanatndanagfinIsusmsadiudminyays
finsshwanuduresteyalaelifinisssydnu
naufIeeg1e wazdnauananiIsAnulunIngIy
ity aildeyaramnazgniniivednsannsie
wagdnunsianeisnelussezioan 1 Inds
MNAuaAMTIe

HaNISANEI

Foyarll nansramaiosufoanng uay
FULUUM TSN Yo9nguUTEUTBULAZNANAN Y
(57971 1)

M151991 1 Tayanily 1sasiu wansianaieslfuiinig wasduuunmsinwvesnguilseuiiiey

(n= 30) waznguAn® (N=30)

Hoyaiialy nduUTeuLiigy (n=30)  nguAnY (n=30) p-value

WA nega/ve (Sovay) 76.67/23.33 76.67/23.33 1

918 (¥) (mean = SD) 57.87+10.27 57.40+7.23 0.839
15571 (5a8ay)

- Anuduladings 93.33 80.00 0.254
- aelutuludeninund 96.67 100.00 1

- Tsairlavenden 3.33 3.33 1

- IsAviaendenduadfiy 6.67 0.00 0.492
-8 10.00 3.33 0.612
¥midn (An.) (mean = SD) 72.20+11.51 67.11+14.70 0.144
e (wa) (mean + SD) 158.50+9.78 158.57+8.59 0.978
sutluanie (nn./u.?) 28.73+4.05 26.67+5.54 0.106
UseiRguyvd (Fevay) 0.00 333 1
UszIRnuga (Govay) 333 6.67 1
seavuledu LDL (un./ma.) 109.13+36.44 125.20+31.16 0.072
seAumIERTUlLTSY (Un./na.) 0.73+0.18 0.71+0.16 0.592
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= v Y ] v a wa @ i = =
A1357199 1 Tayanaly 15a3i Kans19neiesluRnig warguuuunsinwvesngulseuiiey
(n= 30) Waznaudnw (n=30) (sia)

%’agaﬁ"'ﬂﬂ nguIguLigy (n=30) nguAne (n=30) p-value
A1 eGFR (Ua./u¥/1.73 1.7) 94.89+17.31 95.73+15.21 0.843
HbALc Budu (Govasz) 8.43+2.06 9.87+3.32 0.049*
Ysinaudnen (fia/5) 2.47+1.69 1.38+1.32 0.008**
EULLUUHW?%}ﬂUWL%INﬁu (%Jaaas)
- laflden 13.33 40.00 0.008**
- Tgesuusenu 1 vl 43.33 50.00
- Tgesuusenu 2 vl 40.00 10.00
- Tgesuusennu 3 vl 3.33 0.00

nuBLg: *p < 0.05, **p < 0.01, LDL #1809 Low-Density Lipoprotein, ’Q.JLﬂswﬁgiJLLUUﬂ’]ﬁﬂm
SusuUSeuiisudadiusyniaeingulesld Fisher's Exact test
91091599 1 nudingudiedeiingy  wasdidunudeeilasuseiuanii (p = 0.008)
Wibuiieu uagngudnw ddnwuzdeyaily  wenaindgyuuvunisldudalidadiuiiunncdianiu
Tuanssiuluieunniade (o > 0.05) senslsinu (o = 0.008)

sEAUEINaa AU suAuLasUTINUNSIdeEuaY nIngUsvasadean 1 nsiieuiisy

(% '
[y o =

fanuuanaeiy lnenguilSeuiieu d5edu  seauiiaaavauiianas seninanguilieuiiiey
UinnaagausuAuAINIINguAine (p = 0.049) uaznguAne (AN5199 2)

A131991 2 MsUTeuLisusTAUTNaadzan Uvtn AYtiinanis wagkansaanIissufuRnisnau
WU wag 1 U ndssne) senienguilseuiisusasnguding

nsiAsuuUasvasAade nguUIBULBY (n=30) nguAne (n=30) p-value
HbAlc, In3oeay -1.42+2.32 -3.30+3.28 0.013*
domth, an. 0.40+4.26 -2.89+5.80 0.015%
ftiinanie, nn./u.? 0.14+1.70 -1.18+2.37 0.016*
syaulugiu LDL, un./ea. -13.50+37.93 -31.57+38.87 0.074
syauaseAtuludsy, un./ma. 0.06+0.13 0.06+0.11 0.786
A1 eGFR, ua./uni1/1.73 1.° -4.88+12.09 -5.53+9.51 0.818

NUBWN: Independent t-test, *p < 0.05; LATBIWINNY (-) vINEDe ANTIaRAsTENINaNaUSNWILaEMa
Snw
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INANTIIN 2 NUINGUANTEAULINNG
drauanadaiey 3.30+3.28 030uasdNINnNI
nauSeuiisuganasiies 1.42+2.32 9p3aeay

o w

agadlduddny (p = 0.013) uananlingufne

100
80

60

PRHEGH

40

20 133

N

HbAlC 13ufu < $oa% 7 HDAIC < Sovay 7

(Waesnw 1)

@ NguIguLay

1% '
v = o v v a

Sefhimiindfianauads 2.895.80 nn. luvaeil
naussuieuithmiindufinduaie 0.40+4.26
nn. (p = 0.015) drumsasunlasessysulusiu
LDL An19vineuesla Creatinine waz eGFR laidl

o w

AMNLANANNAURYsltBd ARy (o > 0.05)

LI

NN

7 0

HbAlc < Sovas 6.5 LUMUTEYEEIU

wassnw 1 )

% NAUFANY

5UN 1 unuiluananisidsuifigunsussqidmunemsaiugussiuiinaseninanguiuieuiey

wagnquAny naensinw 14

Mnununfiuvalugud 1 wudh Tusses
Gudu nduiTeuiisuasnau@nwillgaiflsedu
ihmaavaudesniifesas 7 Lildunnsefuetig
fedAry (Seway 30.00 wag 13.33; p = 0.209)
ndafnwr 1 D wud nguuTeuliieud i
sefutmaazandesninfesar 7 tewunin

=1 o v

nauAnw usiauuanansldlifided Aynisada

(b = 0.095) nonnilunguiUieuiiteulaiillas
dunmsiuvusseray dedAuanirezing
mMsdnen 1 D daungudnwimugidunasi
WWNUSEEEEIU Sogag 20.00 ngldinaueinisin
dvmuszezacy Weflsyduinaazautioon
Yovaz 6.5 agetion 3 Lieundsannmgnen n3did
lailgldenazdosilseduinaavautosninfonay
6.5 8819UBY 6 Whiow’
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a = = o 1 ) ! ! = = |2
M1919N 3 Lﬂi?J'ULVIEJ‘Ua@a'J‘UEﬂLL‘U'Uﬂ']iﬁﬂ‘bV]LU']‘VI'NUi%‘VI'J'NﬂEleLU?EJUL'W?J'ULL@Sﬂ'GjﬂJﬂﬂ‘UW W 08

a v v o a
LUAY WagUaNsne 1 U

o v
UU (508a%)

SUKUUNISSNILAZSZEELIA p-value®
) nguIguLiiBy (n=30) nguAnel (n=30)
svzSuGy
- lildesnwuivnu 4(13.33) 12 (40.00) 0.039*%
- Tfgrsnwumvnnu 26 (86.67) 18 (60.00)
wassne 1 1
- Wil snwiuimnu 3(10.00) 13 (43.33) 0.007**
- Tfrsnwumvnnu 27 (90.00) 17 (56.67)
p-value” 1.000 1.000

NUBWA: “Fisher’s exact test Litaiguliigudndiugunuun1ssnumseninang

"naaoulagld McNemar test ewSeuigudagiuguuuunisinwiniglungunednu

! N v o =
FEMINTLHULLIUAUNUNAENE 1 U
*p < 0.05 **p < 0.01

1NANT97 3 nguTeuliisuiidadau
vosfilaildenenninngudnun ografitfoddry
(p = 0.039) wagndasnwl 1 U nauSeuiieuds
asildndnveiilildentfosniinguinuiegg
fifuddny (p = 0.007) Turaeiiflewvuifiou
AnuUdsunUasvesdndaunisldennislungs

[

serinneukasnassn 1 U wuims 2 nqulyla

o w

LANF9NUB 19T Tud DY

<

frquszasdted 2 maTeuiiisudunu
sunsldsuagnisnsamaresufiansnldlu
N3$N¥IUIMIIU SEVIanguUSeuLguLaEnaY
Anw wagdnguszasdden 3 WSsuiiousngdu
ANUANAN (cost-effectiveness ratio) s¥1I19NaY

= = = =
WIguwmguwaznguAn® (M54 4)
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o =~ a Y % v ] a wa - o
M1379N 4 LLaﬂﬂﬂ'ﬁL‘UiEJ‘UW]EJUG]UV!U@']UW]{L%?J']LLaSﬂ']iG]?J‘UVl'N‘VIENUQ‘UG]ﬂ']iV]ISﬁUﬂfﬁiﬂU']L'U'Wn']u

LAz dnTIdINAUUUSEAVENG (cost-effectiveness ratio) seninanguilssuiisuLaznay

Anw

n1suszifivdnsdiuduulseansua ngulSsuliisy  ngudn
AU (Um)
- HUNUNINTIINVIIUURNT 7,954.54 12,054.17
- funuAuNsge 6,365.42 5,064.68
AU (VM) 14,319.96 17,118.85
Usedviing: #aTINN15anaves HbAlc (Insesas)* 42.50 98.90
enTduAuNUUTEAVSHA (UM)/N15anasYes HbALc 1 (IA3euaz) 336.94 173.09
Saaudunuuszaniuadiuiia (ICER) - 49.63

nUmA: *UsednSua (effectiveness) InNHaTIINTTARAURISERUNAAa AN (HDALC) vaUae

Maaunnelungunasnszestinl 1 U AUInINNasNueddum1aseninee HbAlc 5y

AuLAarnaINITinw 1 U vesUleseyanamiuiuluudazngy a1ugns #asiuni1sanas

V83 HbAlc = 3 (HbAlc, . -HPbAlc .. ) Falulumuuumensiuinsunusenig

UsgavBnasinveanguusesing muglensusvidiumalulagiuaunind miudsenelny

Inglasenisuseiiumalulaguazuleuigniugunin (HITAP)® A mualinisiasiey

dnsauAUUUTEAVENG (CER) wagdnsaduduulsyansnadiuiiy (CER) Aosasviou

AUNUTILLAEHATNETINVRINGUUTEYINTNdDAASDINY

noUszaIAdon 2 1NAN59N 4 Lile

D e

12 [

Wisusud ununissneluszezian 1 9

q
a =

sEnInnguUIguiguLagngu@nen wudn

q
a v

NAUUTEUNBUTAUYUTINYDINTITAIATIINY
eslfURn1sdeeningudinel (7,954.54 uag
12,054.17 v aua6u) lunienseiudy
nANSHUMEUTRUYUAIEITINNINAIINGUAN Y
(6,365.42 Uag 5,064.68 UM Mua i U) IneagULe:
FuyuTsiae warAamIIansesUfdRns
voinguUisuiisuisieeninnguinwdntes
(14,319.96 uay 17,118.85 UM AUEIN)

[

TrgUszasAtan 3 1NM59N 4 wudngu

q
] =

Wiguguiidnsdiunuuuseansuauinnii
naudny lngnquileuiisuiidnsidiunuu

UTeANBNaMNAU 336.94 UINFDNITANAITUDI
syfuthanaazay 1 SERIGE Iummzﬁmjuﬁﬂm
#9msduAuuUsEaANSHAainiY 173.09 um
fonnsanawessEiutaaazay 1 nTouaY
wazfldsndIudunus oUss AnsuaduLiiy
(Incremental Cost-Effectiveness Ratio: ICER)
Wiy 49,63 UmdeNNSaRaeIsERUL M ARYA
1 9n3euay

3150d

nMsAnwIsededanauuudoundanded
fingUszasd lieUssliuyusraviuatazanudue
VAITYFANANTAN5 TUFVUDINTRHANGUFIBE
Lsaunvnuluadfiniumussegasu (nguAne)
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Wiguieuiumsauangusiegaumvulundin
TsAFeFesuiuuiin (gunUFouiiioy) o Tsmeuna
duasuavaindivanatnds Tunimsiunudn
Snwardeyailuuaztadeiugiunisadinues
nqudegevislunguieuifisunaznguiinu
1dun sefurinaazay (HbALC) Bud e 07y
\ade dvtinanie wazdnsdndsamutossi 1wy
Anusuladinawarlvduluidenas nan1snsv
N371191uv04le (eGFR Way creatinine) Wagsyu
lvsiu LDL TudoniGudu laiflmnuunnssfiuegnsd
WedAgyn1eadn nindivedunnd1fyme naufnw
fiseduthmaayan (HbALC) Suduedsganiingy
Wisunueg NTud AN INEnR (9.87+3.32 %
kag 8.43+2.06 %, p = 0.049)
NaINMTITe T UszasAdai 1 nui
nauAnuivsyansaalunsanseduinaazas
ladAnIngulseuiisvegalidud1Agyniaa
(anadade 3.30+3.28 9Touay Lay 1.02+2.32
TR MIUAIGY; p = 0.013) uazildndiuves
gilaldenfnuuimnuannniinguisieuiiou
oehaiifuddy TeszerBuiuuasrdnssnm 1 9
(p = 0.039 waz p = 0.007 AuAIRU) WinEuANYIE
sefunaarauSufuaieganinguiouiioy
penelitidAey (9.87+3.32 % wazy 8.43+2.06 %;
p = 0.049) TanguitfiszdvihnaavauFusuo
Tuseaugedonilonalunisanaswesseduiinia
avaufiuinni eldfuninsnisuiuiasy
nAnssuiduty uiluvasieafunadnsite
fuduisusyavisrafidudavesadtniumiuszey
aw asnngufinuannsnanseininaaza
aqnlunnndRudndgn sl usssvasulags
fe¥ouay 20.00 waginguinogailaldonsnu
wwnnugsds 13 118 (Govag 43.33) Tuvazdingy
Wisuieulinungusegnaiiiingnnziumiu
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Abstract

Introduction: Although the human papillomavirus (HPV) vaccine is highly effective in preventing
HPV-related diseases, vaccination uptake among males remains suboptimal.

Objective: This study aimed to determine the prevalence of intention to receive an HPV
vaccination, to assess the level of knowledge regarding HPV infection and the HPV vaccine,
and to identify factors associated with HPV vaccination intention among male undergraduate
students at Burapha University.

Methods: A descriptive cross-sectional study was conducted among male undergraduate
students at Burapha University. Data were collected from students across 10 faculties, divided
into five health-science faculties and five non-health-science faculties. Forty students were
recruited from each of the 10 faculties, yielding a total sample of 400 participants. Data were
collected using an self-administered online questionnaire.

Results: The majority of participants (72.54%) reported intentions to receive the HPV vaccine.
Among these, 71.53% intended to be vaccinated if the vaccine were provided free of charge,
while 27.78% intended to be vaccinated regardless of whether they had to pay for it. Concerning
knowledge, most participants demonstrated a high level of knowledge about HPV infection
(70.25%) and the HPV vaccine (73.75%). Factors significantly associated with intention to receive
HPV vaccination included enrollment in a health-science faculty (aOR = 3.48; 95%Cl: 1.86 - 6.52)
having a high level of knowledge about the HPV vaccine (aOR = 2.45; 95% Cl: 1.19 - 5.06), and
having a positive attitude toward HPV vaccination as compared to a moderate attitude (aOR
= 4.15; 95% Cl: 2.29 - 7.55).

Conclusion: Most male undergraduate students expressed intentions to receive the HPV
vaccination, particularly if the vaccine were offered at no cost. Factors associated with HPV
vaccination intention included the student’s faculty of study, level of knowledge regarding the

HPV vaccine, and attitude toward HPV vaccination.

Keywords: Human papillomavirus vaccine, Males, Undergraduate students, Knowledge, Attitude
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TUIMNINGIREYINT IS UIAUNUAY D1YTENIN
18 - 26 U 91U3U 6,306 AU NGNAIDEN AN
91NgAT Krejcie & Morgan™!

Nn=(2xNxpx(l-p)/E2x(N-1)
+x2xpx(1-p)

n = YAfeE1eideINTs

x2 = pnesidesiu (4 3.841 dmsusedu
AEasiy 95%)

N =
WAYIETEAUUTYYINT NN NGRS YTN

YUINUSLBINTNINUA UAANYN

WLNVIUIMAY TIUIY 6,306 AU

p = dnduvesUszansiieaindulumy
Aasanuasz (14 0.50)

e = ArAuAaAAdouNgauuld
(14 0.05)

YuIANgUAIeg19A Ul 363 AL
ier1nuliiasuduvenuuasunnfesas
10.00 Faiwanilangueieene 913 400 AU

wnaain1sdad loun 1) Mdednwey
luseaud3ens aaund 2) o1y 18 - 26 U
3) ddyvfilne 4) awnsasulvunieingls
5) Bugenlviveyadmiunwide inusinisAneen
I 1) Ujtasiiazidsrunsidenasneu
LuUABUnA 2) fineuuuuasy nalsinsudiy

w3ediafildlun1side

wwiesilefldidunvvasuniuguuuy
aaulaﬁshuglﬁaﬂ/\la%u (google form) Usznause
6 @i laun

'
Y

1. wuvasun1udayanily laun o1y
gj ) d‘d’ d' o U =
Aaun FuUNAnY) AueRAIdIAnY) s1eletu
ATAUATIAGYMBLION TEAUNIIANYIAIEAYDY
AUNATEY SAdeuNINA FIUIUAUBUNNIUNN
U5 IRNSAALY M BNATUNUS
2. wuudisranuiiieaiu HPV 1l
A0NYTIALRENABY QNYTBRA FAIBEIYY LB
HPV WulsaRasanianaduius Wuduy
3. wuudsavanuiineiuingu HPV Uy
mauvtiaidennau gnviselin fMegradu It
HPV anunsodnlaviauneuazdndgs iDusiu
4. WUUAITIAIALARRENTER HPV 1Tu
ADNUIFUARTTAEDNABY 5 SEAU tawA LAUAIe
1 q' =3 v 1 1 1@ v 1@ v
281989 Wiume lukula Tawiuaie wagluviuaie
9e1984 Feghadu AuARIvIemTRRIATY HPV
5. Usdinisinsuiady Wumiatuwile
Honmau 4 dden lown ldiee 1@y 2 193 3 W
[
way 4 1y
6. n1ssnaulalunissuiadu HPV 1w
o a = U = ¥ 1A a
ANDNNTTLALADNADU 3 FALEeN bowA 2n lude
Tiwdla wuadudemanunisdnaulamniusnis
Twinduns waznisandulavnnianltane
dviupzuuuanusiuluuasUANNEIN 2
| P v v a I
wazaui 3 ngwuuneaugnla 1 Aviu nourale
0 AU SIUALLUUL UYL 3 S2eU A
a 192 @ & P YRR
M6 104 Bloom' fisil 1) AuIEAUM ALY
Weynin¥esar 60.00 2) ANUFTEAUUIUNATS
AZLUUTREAY 60.00 - 79.00 3) AIUTTLAUES
ALUULINNISo8as 80.00 July Tudruvaq
d' d! [~ a Ly a
WUUABUDINRDUN 4 Fudun1suseiduiauni
1 = v a v 1 v
#9n152ATATY HPV T9U1n51dUNS ALY
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faus 0 S 5 TnedermauiidutmniiBauanls
ATLULAIL 0 89 5 muszAuAuTiudsves
drounvuasunm dudomauiiduiinunfids
auldnslimzuuunuunduiudous 5 89 0 90
futhavwuusamandwan Weulsssduiauad
MnaTINg v e Best” lngldansydisnzuuy
FETYAU = (SILIUATUULGIAN - ATUULANGR)/
Sz devandnnaldsd (50-10) « 3
= 40 + 3 = 13.33 wUsszdudurieuafisn Y2
AZWUL 10.00 - 23.30 NAUARUIUNAIT YIIATUUU
23.40 - 36.60 uagyiFuARGIYINATUUY 36.70 -
50.00

wuUgeUnIs T 47 48 sy
nMsnTaeuAmnINAIesile ToA nsmAdny
\eansawe e (validity) wiAduuszans
AUARAARDY IOC (Index of Consistency)
Tngldgi3ervey 3 vinu wudnen 10C veade
Aameglutis 0.67 - 1.00 Fafednegluinasivi
gousulduaznisnaaaum oy (reliability)
Tagthuuugeuaiivhnsyeaaey (try out) fung
Mveg9duIu 30 AU lnsuvadunuginemans
arggunniuaneilalyineamansgunim
advay 15 Au tandmunmdUsyansuean
299A79UUA (Cronbach’s alpha coefficient; X)
WU AAviiu 0.83

nsusINsIndoya

Mlagld38n13n15dusdlegrauuunans
Sunau (multistage cluster sampling) lgm ey
wtisngu Tnssvinendeysnn e 16 A
d1970 16 Az 10 A INNITIVRaINLAY
M3 10 Anzty szuaduanzineimans
aunn 5 Aoy wazamzililinngingrmand
JUNIN 5 ARy NANNSAUAMEANEINEENTEUN TN

USENBUMIEY ASUNNEANENT AMENYTUIAAIENS
AMTLNFYANENT ATAISITUAVAENS waTAY
aviveand drunnziluldamgingaand
FUAIN UTENBUAIEY ANSUYBAIEANT LAY
FIPUANANT ANEINGIANENT AMYIAINTIUANANT
Angladaind wazAaugIngINITAITAULNA
n&sniugifoazifvtoyaaindanlneld
NSEUFIRENUUEEAN (convenience sampling)
Anrar 40 Au uldnguiedieiaan 400 Ay

saanldlunsimseidoya

N133ATIEYiTeNa afAlTanI TN
dnausluguesaade Andosuuninsgiu
LaAITRYAY NTILATITNADALTIYLIUALTIY
n15 laglanisiesizvinnasaladadn (logistic
regression) 1AYS1891UAT odds ratio (OR)
warA1 adjusted odds ratio (aOR) WSouY29
anudesiu Yovar 95.00 TagldasnsdaLden
fkUsuwuy Forward Wald

238555UN15338 Tunywd
uiTein1un1sTusesnisiansan
Wossrumeideluayud wninedoysm @i
IRB1-079/2568 fuseaiileduil 17 fquisu
W.A. 2568 f13mNTIdelasutoyantansuiu
nouliruBusendsmmside madnsaudu
lUlawadasla wazarursansuslanaoniian
Inglidamansenule 9 deyavesnquiegiigniiu
Snwnfumudusasidiauslunnsauyity

HaN15ANY
Toyaniluvesngusiegaidnyieluy
UNINYIFEYIN 31U 400 AU (15797 1)
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M13199 1 Jeyaviluvesngumegraidnmelunminerdoysng F1uu 400 Aw)

Hoyaily U Sovaz

429918

18-20 222 55.50

21-239 177 44.25

24-26 7 1 0.25
Andun

WNG 351 87.75

ASER 45 11.25

daau 1 0.25

luiutiorawn 3 0.75
il

1 83 20.75

2 103 25.75

3 130 32.50

a 75 18.75

5 7 1.75

6 2 0.50
Anzfit&sdnen

ﬂmsaw%wmmam%qﬁumw 200 50.00

rougldldaneImereansgunin 200 50.00

selalunsaunsafenaiau

N 25,000 UM 21 5.25
25,000 - 50,000 umn 74 18.50
50,001 - 75,000 umn 109 27.25
75,001 - 100,000 un 112 28.00
1111731 100,000 UM 84 21.00
sERUNMSANYNGeEAvasHUNATaS
lulasunmsAnw 1 0.25
Uszaufne 5 1.25
Aseueu 5 1.25
AsenvatenseLiiguwin 18 4.50
UsenmataUnsivndin (Uam) 18 4.50
Usgmatletsindndugs (Ure) 59 14.75
ayan3auly 294 73.50
FAUIUNIINA
B - V1Y 43 10.75

918 - NN 357 89.25
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M13199 1 Jeyariluvesnguimegreidnmeluimine1doysng (31uu 400 Aw) (s0)

Hoyaily U Sovaz
SuIuguBUTHILNN (MABAY29T3n)
HEE 392 98.00
1 AU 8 2.00
2-4aU 3 37.50
5-9 Ay a4 50.00
>10 AU 1 12.50
Uszdanshndamanaduiud
EHEE 392 98.00
LAg 8 2.00
- pusluiiy 1 12.50
- 159 3 37.50
- yavaouln 4 50.00
weiiynainsmansunndunliaufiieadiu HPV!
1if] 236 59.00
il 164 41.00
fiyrannsmanmsunndiluaundnluasaunsa
Taigl 324 81.00
a 76 19.00

nuEwiR: 'HPV = Human papillomavirus

NANT197 1 WU ﬂﬁjuﬁaaﬂwqﬁﬁﬂmaq
lunzaneIng1eansgun T wIuYIAUANY
Lildanedneremansguain nqudegsdiulvg
fiongaglugie 18 - 20 U 91w 222 au (Sevay
55.50) Wudemaunms 311U 351 au (Feuay
87.75) Ineldlunseuniundsdeiieu 75,001 -
100,000 U 31U 112 AW (Seuaz 28.00)
fiszdunsfnwiasanvesiunasetedlusedu
Uaeyn3tuly 294 au Goway 73.50) Ssadiou
MaNAlLWUY 18 - DA 913U 357 A (Favaz
89.25) lalinediAuau 31uIu 392 Au (fogay 98.00)
lieefiuszfansfnitenanadusiug $1umu
392 au (fovay 98.00) ngudiot19illAnd
Usg¥amsindomanaduiusdulnaneinde
LsAyansauln nguegdlvgliimeiiuaains

'1/1NmiLLWWTmemiﬁmﬁu HPV d1u7u
236 AU (Seway 59.00) nqusiveeedulvgludl
uaansemswrmdiluaundnlueseuass S
324 Ay (§ovaz 81.00)

U5 iRn152nTATU HPV WuiIngusiiegs
drulveluirednindu HPV 1uiu 397 Au
(Sovay 99.25) wmedaiadu 1 1y 91wl 3 Au
(Yowaz 0.75) waghifinguiodwiinsdaindu
HPV 11andn 1 1w Tunguiaegedidalaiingls
Sumsaniafu HPV 397 AU NUIINguegig
dndlafianudilaayaniadu HPV $1uau 288 Ay
(§owaz 72.54) wazdn 109 Au (Soway 27.46)
falidavdoliuvle WeRnsanamznguinetng
fiddlavzdnindu wuindwlngfdeasdniadu
mnluneuderlddne 4uau 206 Au (Fevasz
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A o A a
YINWIYEANT Un 13 aUun 2 NOPAIAL — FNUIAN

2569

71.53) 599R9NARNUNRlILAATATUTIINTIN
v = 1 78 A = o %
ARASANLTINLDIYSRAANS 911U 80 AU (Speay
27.78) waziliies 2 AU (508ay 0.69) NRIL99LaN
JATuRNIznsaFsANlYINeLD

Y] PP o X A U o A
sgRuANUSNeITuEe HPV Refiuindgy
LALSEAUNAUARABNISANIATU HPV (A151971 2)

a o v a o & o v a v o v o a a o o
M1919N 2 igﬂ‘Uﬁ'J’]NELﬂUJﬂULGU@ HPV igﬂUﬁ'J’]llzLﬂEnﬂU'Jﬁ"?ju HPV hagsenuNAuARfNDN1IRNIAYU

HPV w83ngufIae1e (N=400)

AUSUALTIALAR 26U U Soway
sERuAuSREatude HPY Eld 10 2.50
Urunans 109 27.25
an 281 70.25
sziuaudifeaiuiadu HPV Eld 54 13.50
na 51 12.75
ann 295 73.75

sTAUTIAUARAINITAAIATY HPV # 0 0
Urunans 144 36.00
G 256 64.00

Y

NPT 2 nudh nguegadulng
faufideatude HPV oglunasiun S1uau
281 au (Sogag 70.25) sesanpe dAu3egly
wnaugidunane 31u3u 109 Ay (Seay 27.25) uae
fanueglunaeitos 31w 10 au (Fewaz 2.50)
sgeuAMuSABIUTATY HPY nut nguegng
daulngiausegluinaeiuin 91uau 295 Au
(Fewar 73.75) sesawnmeiaiiuiagluinue
oy 91U 54 AU (Segay 13.50) wazilAnuieg

Tunasiuunans 91w 51 au (Fesay 12.75)
seauvirLARRan1sAn AT HPY wud naudiegns
dlngivimuafegluinaeigs 91w 256 Ay
(Souaz 64.00) uazilvimuafogluinaueiuiunans
110U 144 au (Fauaz 36.00)
HANITILATIZRANANNUSTE NI U9
s 9 fupusdlalunsaniadu HPV (ms1eft 3)
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= = ¢ U Ao ] < A o A Y Ao a A o A
M19199 3 Han1 T Tenladeninarenuaslalun1saningu HPV (nqudegeidndulavzinindu
HPV 1u3uvienyn 288 AU INNANATIDEI 3113 400 AL)

Jade fﬂfuﬂl?%?\m Crude OR’ pvalue Adjusted OR" Adjusted
AU (Fo8ay) (95% CI)’ (95% CI)*  p-value

a1y

18-2119 223 (71.25) 1.00 - - -

22-269 65 (77.38) 1.38 (0.78-2.43) 0.263 - -
FAUYUNINNA

8 - Y 254 (71.75) 1.00 - - -

UYY - Y 34 (79.07) 1.49 (0.69-3.21)  0.312 - -
AEUT

WS 248 (71.26) 1.00 - - -

Bug° 40 (81.63)  1.79 (0.84-3.83)  0.085 - -
s1elalunsaunsa

< 100,000 U WsiBLFBY 216 (68.57) 1.00 - - -

> 100,000 UWABLADY 72 (87.80) 3.30 (1.63-6.67)  0.001 - -
AnzfinnasAne

AouglilldaneImenmansauam 111 (55.50) 1.00 - 1.00 -

AT A INGIANTAVNIN 177 (89.85)  7.10(4.14-12.18) <0.001 3.48 (1.86-6.52)  <0.001
FTAUMSANENGIEAYaRUNATS

snseiulsuaes 59 (55.66) 1.00 - - -

Fausszudsyaaiauly 229 (78.69)  2.94(1.83-4.73) <0.001 - -

nsfiyAaInTensuwngdunliaaug

—S

314] 147 (62.55) 1.00 - - -
g 141 (87.04) 4.02 (2.37-6.82)  <0.001 - -

msfiyaainsmentsunndiduaundnluasaunda

Taid] 222 (68.73) 1.00 - - -

i 66 (89.19)  3.75(1.74-8.11)  <0.001 - -
UIUFUY

Taidl 126 (67.74) 1.00 - - -

1 Ay 109 (77.86)  1.67 (1.01-2.77)  0.045 - -

Faust 2 Auuld 53 (74.65)  1.40 (0.76-2.60)  0.283 - -

U5IAN1SAALYaNIBNATUNUS

lalvme 283 (72.75) 1.00 - - -
LAE 5 (62.50) 0.62 (0.15-2.66)  0.520 - -




42

YSIYENT U9 13 atdui 2 waunaw - 8y 2569

= a ¢ v aa ] < a o a o I Ao a a o
M99 3 NaﬂqﬁﬁLﬂi']gvﬁj‘ﬂﬂEJVINmamaﬂ']']ﬂmﬂi%IUﬂ'ﬁﬂﬂ']ﬂ%u HPV (ﬂqmmaEJNV]G]%M%%QMMU

HPV 1u3uviansa 288 AU INNANAIBEE 311U 400 AY) (Fd)

. fnaulaazida Crude OR’ Adjusted OR" Adjusted
Uady v o p-value
AU (Fo8ay) (95% CI) (95% CI)*  p-value
sRuAuSiREafuide HPV!
o8 - Uruna 72 (60.50) 1.00 - - -
un 216 (77.70) 2.27 (1.43-3.62) <0.001 - -
sziuaMufiieaiusadu HPV!
oy 35 (64.81) 1.00 - 1.00 -
Junans 31 (60.78) 0.84 (0.38-1.86) 0.669  0.83(0.34-2.03) 0.686
un 222 (76.03) 1.72 (0.93-3.20) 0.086  2.45(1.19-5.06) 0.016
seRuviAuARsianisaniady HPV
i 0 (0.00) - - - -
Junang 71 (49.31) 1.00 - 1.00 -
g9 217 (85.77) 6.20 (3.83-10.02) <0.001 4.15(2.29-7.55) <0.001

e 1YIsn1sAnRenmuUsIuY Forward Wald
" OR = Odds Ratio,  95% Cl = 95% Confidence Interval
° ANEUNDUS bAUA FauAsast (36 AW) MmaudaEay (1 Aaw) wazliduiiemau (3 Aw)

PV = Human Papillomavirus

91A15797 3 WU ﬂ&jmﬁaaéﬂqﬁﬁﬂwﬂu
Auzanenemaniqunmdanusdlalunisda
Sadu HPV snnnngusnegsiidnulsilvnmzans
IEIPNEARSAUNIN 3.48 111 (@OR = 3.48; 95%Cl:
1.86-6.52) ngusegnanssfumusifeiuindy
HPV anndirnusdlalunisdniadu HPV annn
naueEefillszfuanuiios 2.45 i (aOR =
2.45; 95%Cl: 1.19-5.06) Wagnauioesiisliaua
FON15RN AT HPV Iuizé’ugqﬁﬁ’gméﬁgﬂﬂuaﬁa@
1AFu HPV mﬂﬂd’mﬁjméhaéﬂqﬁﬁizﬁuﬁmma
UuNa19 4.15 i1 (@OR = 4.15; 95%Cl: 2.29-7.55)

190l

HANTIENUNTARNAY LY 18 - 26 U
nquiisdliineldutadu HPYV Tanudilans
Wrsuiadu HPV 91wy 288 AU Segay 72.54

=

Wefiansuantegngudieg19ndelaasin
Y] = 1 ] 1 5 a o a 1Y
Tagunuindiulugfvlaazdaniaduninlideg
W@uAn ey Segay 71.53 warilinedsauay
28.47 WNUUNYBUAATATUNINLELA LT T8
v & | | v o o Ao w
wansbiiiuinanldaneduduguassaiidify
AenN159naulaRnIATuluNAYTIodaAAR BINU
a ¢ a | | = =
annsanelulsemalneinuiiniasanils
(Fowar 52.20) vownliaulaniazdnindu HPV
fanwmanandymenlding wasnuinlwase
Wigeseeay 23.40 WNUUNAdzanIagy HPV
wWudgiunsAnuludsemena@ennuiingy
MogranAYIg 91g 18 - 45 U NilngAnTIuidedgs
PUNALANUAILLANTATUY HPV Speay 87.10
ldl o L2 v U = A 1
LargUassaidAyveInIssuindu HPV Aoen
Tdaneveeindu (Sowaz 68.00)° dAn1sAnwlu
UszimAansgolusninuinsarinduiiunadu
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guassAveINssuinTy Jovay 24.70 wsilunia
naufiunuInssuiiniaguldddu Wuglasse
fidfyan (Fovaz 54.70) wazannsiase
annegladainuuuusumuusTiunudn Amldiny
Tnemsslinuanuduiusfuanudalalunisdy
Trgusg9idsdAn® WAt UNITANYIUDY
FAdeinuindymadlddiedanuifeitesiu
aasidlalunsdntadiu HPV uidlevhnsiesest
annagladafnuuuuSuiuwyssiuuad fuls
seldnasasouataliaseglusuudansduaniie
p1mesuelFIMsiuSiAvatuAldTievesindy
\utladuiBsnssud (perceived barrier) fidssa
son1sandulaniuguamlagnss 1NNITEAY
yeldadwesnsounss nande wiiiisiseldgs
g1addnennlun1satearinduls wininiuii
A1Trduiistargavselidndufonsdnald
lugpauladfutaduldidudeatu vonand
naushedslumsinuiifulfnseduumiinede
Fadulngdalallddselsmiuvemues uazdng
flanmsnernsmensiuanaseuaia sy
elavenseunsienalilaasiauanuaiunse
lunsdndulagneerusnisguamvestidnlnunss
v

uamsfnuilunuitednuiinguseshs
daulvgfanufifertudo HPY ogluinas
un (Fewaz 70.25) uavdrulugfnnusifen
Audadu HPV agluinueiunn (Segay 73.75)
neuntiiinsdinisAnuives fReins w1an
sssusmdiavane WUIngueIBUYIeSNYY
Tudantavayd darazuuuanuiisatude
HPV wagdadu HPV agluszdudes'’ 819618
MAHALT0IALLANA19Y0INq U TEYINTT
Anw lngnsAnwivessnfsinsuasany dn1s
Anwrlunguiegeaniuuasuniueeulalds
vilildngudaed1eiilaisinuadanindnuly

uAnedouasiinguiogufiaunisinwisgsiu
Fuusgmatiotnsivndn (V) fosay 21.10
Juilinafilatanuunndetu egrdlsAnamud
AzuLUTIMIRALTiRuARlUNSANYIR fAReIns
WasTuied wavane agluseAuraulnege’’
aonndesfunaveImsinuvesiseinuinngy
segsdiulng (Sevas 64.00) diAunRnan1san
iadu HPV Tuinaueige azviouliiuindudngy

Y

feg1eazdiseiuanuinuanasiuusfaunse
P=ary) aa A v oA A o
TyiruARIN1sAnTATuNgale
NANITIATIENAMUAUNUTTLIAINIU AT
719 9 Auanusslalunis@aiagu HPV wuad
Ao v = ) v A v v A
ANENNAANWIsEAUANSIAITUTATY HPY
2 % a |l = U =l = U
WALSEAUNAUARMADNNTEATATU HPV dNasanu
adlalunis@aiatu HPV 1) dnAnwiniegluame
aeInermansgunmianudslalunisinindy
HPV wnnnguilallieglunmganginemans
gUNINDe 3.48 Wi (aOR = 3.48; 95%Cl: 1.86-
6.52) NAMINANIADAAE BINUINTUITENILU
UsenalnenazsUseineaas oy Anuli Jan
luangdnamansguaimdudadenduiusiv
nauniANReITuLYe HPV wazindu HPV

14,18 191 =3 | dy 14 o
WEAILMENUIT WUTTUAIIUI U

11NN
USTauNTUNIAIUAUNIN dIHaRBN1INTENTN
SHenruddguaamstasiulsavhlsdiaudila
Tunadr$uiadu HPY fisnnniinsadunanis

¥

#nw1ve9 Wheldon CW wagamy inuinnisivs
fuANAINAIN HPY kazhudldunsuaimiteys
aunn Tanuduiusidauaniuannudediu
Uslemivasintu® 2) dwduduaug wuingi
fssduarudifentuiadu HPY fuindauila
Tuns@niadu HPV annndnguineg1eiisysu
Auey 2.45 Wi (aOR = 2.45; 95%Cl: 1.19-
5.06) agvioulvifiuinaruiifuiuguddyues
ngAnssunslesiulin aennaesiunansinuilu
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UsenelneuazUsenadenuny Anuinseauaug

Y v v a

Wudadedrdgyronisandulaidniuindu HPV!
3) Yadusuiiauad wulrgdvimuadluseiu
aeednguiivuiliudndulad1Sunisningu
unndgRfivimuaiszfuUIunansia 4.15 1
(aOR = 4.15; 95%Cl: 2.29-7.55) awviouliliiui
viruadidutadeidedning1nfidnsnagegasie
NORANTTUFUAN HatlaenndestuLLIAn Theory
of Planned Behavior w83 Ajzen #laSunain
wruaRusviuedrgremginssunistesiu
Tsn simundfidaziiluganuddlaiigetu wosdia
Tenalunisianginssuate Inslanzidleyana
fudimginssutiuivselomiunsduan® s
aﬁuauumamiﬁﬂmﬁﬂszL%ﬂlw&JLLazﬂistﬂ
av¥zeldniiinuiniauafsenisanindu HPY
Huiladevhusanuddlalunsdatndu HPv'*2

AsfnuidedidunisAnunfeady
arwsalalunsinindu HPY uastladefiieitos
fuaudslalunisdatadu HPV luddnne
e Tngidunguidsadoumanaeinvdgadu
dilng) Badungusznnsidelifeyamainns
Aoudeteslasanizluviunveslssinelng
pgalsfinunisAnudiidesifauisusenis
\lesnmsdaidenngusiegidluniazany 135
NIARLEONLUVAZAIN (convenience sampling)
nfidniadaslanounvuasuaiuosulay B
oilvinguiog s sinunlidnuas
U9UTENTUANAIIINU sz TTARTETIMLR
Tuimninends degradu daniflauaula
ANUFVNINDIATUWIIIT IR DURUUEB U
u1nnIddnialy Feeadenalviineaiann
n13AnLAeNNg U981 (selection bias) la
wenaninisanuddniunisludidnain
U LAEIIe1aN T Antun1si
HansAnwluBaseUssendldiuussvinsue

Towdeanuluusundu fideiausiuginnuidely
ATIEALUA2TNTTVEI8VOUATDINGUFIRE LN
ATBUARNLINTY

(%
v

Nan15398RdUselovdlurTaulaune

=

n1sdaatunisliiadu HPV TuTusuuazlvg
mousumAYY InemsiiuduaSulusmuninuiiay
VAUAR 1Y N3TUsIAlNAmediausingiu
o ) = = &
AU HPV Msiaundeavdiny) nsysannisilem
139%0 HPV wazdadu HPV i lulusedsniiugiu
VIRNANTIUETUVANANTVRITAN Uaznisduasy
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Acute invasive fungal sinusitis caused by mucormycosis at Buddhasothorn

Hospital

Pattamavadee Chaichumporn (M.D.)

Department of Otolaryngology, Buddhasothorn Hospital, Chachoengsao Mueang

Chachoengsao District, Chachoengsao, Thailand

Abstract

Introduction: Acute invasive fungal sinusitis (AIFS) as caused by mucormycosis, is a fulminant and
life-threatening condition with a high mortality rate. The disease progresses rapidly to adjacent
structures, including the orbits and central nervous system. Early clinical manifestations are
often nonspecific, leading to delayed diagnosis and treatment, which results in a substantial
increase in patient morbidity and mortality. No previous studies of this condition have been
conducted at Buddhasothorn Hospital.

Objectives: To describe the demographic characteristics, clinical presentations, underlying
comorbidities, treatment modalities, clinical outcomes, length of hospital stay, and further
complications of patients at Buddhasothorn Hospital diagnosed with AIFS, as caused by
MUuUCOrmMycosis

Methods: Data from all cases diagnosed with AIFS due to mucormycosis between 2017 and
2025 at Buddhasothorn Hospital were retrospectively collected. Because of the rarity of the
disease, only 6 eligible cases identified from the hospital database were included.

Results: All cases were male with a mean age of 55 (2.22) years. Diabetes mellitus was the
most common underlying comorbidity, presented in 4 of the 6 cases (66.67%). Mucorales
infections were isolated and identified in 83.33% of cases. The ethmoid and maxillary sinuses
were the most frequently involved of the paranasal sinuses (83.33%). The median interval from
symptom onset to initiation of treatment was 10.00 days (range, 6.25-12.25). Ocular symptoms
were the most common complaint, occurring in 50% of patients. The most frequently involved
extra-sinonasal site was the orbit. All patients received systemic amphotericin B in combination
with the surgical debridement of the affected sinuses and adjacent structures. The median
duration of antifungal therapy was 52.00 days (range, 41.25-107.00). One patient died (16.67%).
No disease recurrence was observed among survivors upon hospital discharge.

Conclusions: Most cases at Buddhasothorn Hospital of patients with AIFS as caused by
mucormycosis had diabetes mellitus as an underlying comorbidity. The most common

initial presentation was ocular. The ethmoid and maxillary sinuses were the most frequently
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affected sites, often extending to the orbits. Despite standard management, including surgical

debridement and systemic antifungal therapy, the mortality rate was 16.67%.
Keywords: Mucormycosis, Acute invasive fungal sinusitis, Immunocompromised host
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Thrombotic thrombocytopenic purpura following a cutaneous herpes zoster

infection in a Thai female: Case report

Raweewan Witoon (M.D.), Arwarit Pocathikorn (M.D.), Somchai Yongsiri (M.D.) and

Siriporn Tungjaturonrussamee (M.D.)

Department of Internal Medicine, Faculty of Medicine Burapha University, Chonburi, Thailand

Abstract

Introduction: Thrombotic thrombocytopenic purpura (TTP) is a rare but fatal disease. Clinical
presentations are nonspecific and usually require a skilled physician to detect. Rapid diagnosis
and treatment is imperative in clinical practice.

Objective: To report a case of thrombotic thrombocytopenic purpura in a patient with end
stage renal disease.

Methods: Retrospective study that presented the patient’s history, physical examinations,
laboratory investigations, imaging, clinical course and treatment. The data is derived from the
hospital medical records.

Results: A 72-year-old Thai female with end stage renal disease on regular hemodialysis,
presented with alteration of consciousness and microangiopathic hemolytic anemia. Recent
history of herpes zoster skin infection raised a clinical suspicion for herpes meningoencephalitis.
However, after adequate treatment, her symptoms deteriorated. Hematology was consulted and
a provisional diagnosis of thrombotic thrombocytopenic purpura was made. Plasma exchange
was initiated and the patient’s clinical improved after five cycles of plasma exchange with
adjunctive corticosteroids. Immunosuppression was prolonged due to refractoriness of TTP.
An occult infection of abdominal tuberculosis was later identified as a potential TTP trigger
and treated.

Conclusion: A case study of Thrombotic thrombocytopenic purpura following a herpes zoster
infection. Recognizing the condition facilitates appropriate diagnostic testing and early treatment,

thereby helping to reduce patient mortality.

Keyword: Thrombotic thrombocytopenic purpura, Plasma exchange, Chronic kidney disease,

Herpes zoster, Tuberculous peritonitis
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Introduction

Thrombotic thrombocytopenic purpura
(TTP)is a rare but fatal disease, with a mortality
rate up to 80% without treatment and 20%
despite treatment!. TTP is characterized by
ADAMTS13 insufficiency or dysfunction resulting
in the accumulation of von Willebrand factor
causing thrombotic microangiopathy. Clinical
presentations of TTP include a combination
of thrombocytopenia, microangiopathic
hemolytic anemia, neurologic symptoms,
renal dysfunction, and skin purpura. Neurologic
symptoms may include confusion, seizures,
stroke, or, in severe cases, coma'”. Diagnosing
TTP in dialysis patients is highly complex,
being confounded by baseline abnormal renal
function and anemia of chronic disease; due
to its high mortality rate, a rapid diagnosis and
treatment are imperative.

We report a case of Thrombotic
thrombocytopenic purpura in an elderly
Thai female with end stage renal disease,
preceding herpes zoster encephalitis following
a cutaneous herpes zoster infection, and
an occult abdominal tuberculosis infection,

presenting with an acute confusional state.

Case Presentation

A T72-year-old Thai female with a
previous medical history of hypertension
and end stage renal disease on regular
hemodialysis every Wednesday and Saturday
presented at the emergency department
(ED) with acute onset confusion, dysarthria

and vomiting for four hours. Four days prior,

she was diagnosed at another hospital with a
cutaneous herpes zoster infection involving
the T9-T10 dermatome and received oral
acyclovir 800 mg bid for treatment. One
day prior to the ED visit, she complained of
dizziness and fatigue, whilst her daughter
reported confusion in the patient’s speech but
denied any dysarthria. On the day of admission,
the patient developed dysarthria, which was
accompanied by multiple vomiting episodes,
with such worsening symptoms.

At the emergency department, the
patient was confused, not oriented to time,
place and person. She had mild dysarthria
and hypersomnolence without any other focal
neurological deficits detected. Her initial vital
signs showed an increased blood pressure of
201 mmHg of systolic blood pressure and 88
mmHg of diastolic blood pressure. She had
normal body temperature and no fever was
reported in her present illness. The previously
diagnosed herpes zoster skin infection at the
abdomen had improved. An initial evaluation
was conducted, and a differential diagnosis
consisted of acute ischemic stroke, uremic
encephalopathy, septic encephalopathy,
meningoencephalitis especially of varicella
zoster origin due to a recent skin infection.
Laboratory investigations such as blood
chemistry, complete blood count, blood urea
nitrogen levels and serum creatinine were
evaluated, furthermore, with acute ischemic
stroke as a differential diagnosis, a computed
tomography scan of the brain was ordered.

Lacunar infarction lesions were identified but
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did not fully explain the patient’s symptom:s.
Magnetic resonance imaging of the brain was
unremarkable.

Initial laboratory investigations showed
a markedly increased level of blood urea
nitrogen of 73 meg/dL with serum creatinine
12.4 mg/dL supporting uremic encephalopathy.
Normocytic anemia with thrombocytopenia was
reported (Table 1). Emergency hemodialysis
was prescribed, and the patient was admitted
to observe further neurological signs. After
hemodialysis, blood urea nitrogen levels
decreased to 29 mg/dL (Table 2) and the
patient had a mildly improved level of
consciousness, however, despite improvement

in blood urea nitrogen levels the patient was

Table 1 Initial Laboratory Investigations.

still confused, not oriented to time, place and
person. Lumbar puncture was done after a
transfusion of pooled platelets. The CSF was
clear and colorless; 13 white blood cells were
identified, with 9% of polymorphonuclear
lymphocytes and 91% of monocytes. Normal
glucose and protein levels were reported,
supporting a partially treated viral or aseptic
meningitis CSF profile. The CSF gram stain
was negative. CSF bacterial culture and
herpes polymerase chain reaction (PCR) were
pending. Acyclovir in intravenous form along
with ceftriaxone for empirical treatment
for herpes meningoencephalitis and other
bacterial infection were initiated. A further
evaluation for anemia with thrombocytopenia

was conducted on the following day.

Parameters Laboratory results
CBC

Hemoglobin 7.2 g/dL
Hematocrit 23%

MCV 84.9 fL

White blood cell
Platelet Count
Prothrombin time

Partial thrombin time

7,860 cells/mm? (Neutrophil 77%, Lymphocyte 14%, Monocyte 4%)
48,000 cells/mm?’

11.5 seconds (Normal 11.0-13.3 seconds)

24.9 seconds (Normal 20.1-28.7 seconds)

BUN 73 mg/dL

Creatinine 12.4 mg/dL

Sodium 130 mmol/L

Potassium 5.1 mmol/L

Chloride 91 mmol/L

HCO3 21 mmol/L

LDH 303 U/L (normal135-214 U/L)
Note: CBC = Complete blood count, Hb = Hemoglobin, Hct = Hematocrit, WBC = White blood

cell count, MCV = Mean corpuscular volume, BUN = Blood urea nitrogen, Cr = Serum
creatinine, Na = Sodium, K = Potassium, Cl = Chloride, HCO3 = Bicarbonate, LDH =

Lactate dehydrogenase
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Table 2 Laboratory investigations after hemodialysis (no heparin during dialysis).

Parameters Laboratory results
BUN 29 mg/dL
Creatinine 5.98 mg/dL
Sodium 136 mmol/L
Potassium 4.6 mmol/L
Chloride 95 mmol/L

HCO3 26 mmol/L

Microangiopathic hemolytic anemia
(MAHA) was the leading differential diagnosis of
anemia and thrombocytopenia in this patient.
The peripheral blood smear was examined
the next day and demonstrated a decrease of
platelets, schistocytes with microspherocytes
suggestive of microangiopathic hemolytic
anemia. A normal coagulogram and a high
lactate dehydrogenase level (LDH) was
demonstrated. Hematology and Nephrology
were consulted due to high suspicion for
thrombotic thrombocytopenic purpura with
a PLASMIC score of 6. Plasma exchange was
scheduled for the next day. ADAMTS-13 level,
and ADAMTS-13 antibody level were pending.

Unfortunately, during the diagnostic process,

the patient’s consciousness deteriorated
showing a stuporous level of consciousness
indicating a need for intubation. The patient
was intubated and transferred to the intensive
care unit. An electroencephalogram was
conducted and displayed generalized slow
waves at bilateral cerebral hemispheres and
no periodic sharp waves were seen. On the
subsequent day, the plasma exchange 1.5
times of plasma volume was initiated with
adjunctive intravenous dexamethasone.
After three cycles of plasma exchange, the
patient started having spontaneous eye
opening but could not follow commands,
increasing of platelet levels and decreasing
LDH were demonstrated, showing a response

to treatment.
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Peripheral Blood Smear: The peripheral blood smear showed schistocytes

with microspherocytes and a decreased amounts of platelets without clumping

suggestive of microangiopathic hemolytic anemia

On the fifth plasma exchange cycle, the
patient was fully awake, oriented to time, place
and person. She was able to follow simple
commands. Extubation was performed without
any complications. Despite clinical recovery,
laboratory investigations demonstrated a
new onset of thrombocytopenia. Drug-
induced thrombocytopenia, heparin-induced
thrombocytopenia and refractory TTP were
suspected. Meropenem was discontinued due
to no evidence of infection and a high probability
for being the main culprit of drug-induced
thrombocytopenia. Further hemodialysis
sessions refrained from using heparin and
anti-PF4 were investigated. Refractory TTP was

listed as a differential diagnosis but was highly

Table 3 ADAMTS13 Laboratory Investigations.

unlikely due to the clinical improvement. Five
days after cessation of meropenem, platelet
levels started to increase to normal levels.
Acyclovir was continued for up to 10 days to
treat herpes meningoencephalitis. Anti-PFd
levels were reported to be negative. ANA
was conducted as a laboratory work-up for
secondary causes of TTP and was reported
to be negative. Approximately one week
later, the ADAMTS level and antibody levels
were found to be less than 10% and normal,
respectively, confirming the diagnosis of
thrombotic thrombocytopenic purpura (Table
3). Cyclosporin A was started with a dose of 25
mg per day and dexamethasone was switched

to prednisolone 40 mg per day.

Parameters

Laboratory results

ADAMTS13 Antibody
ADAMTS13 level

3.91 U/mL (Normal < 12.00 U/mL)
3.6 U/dL (73.0-164.0)
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She was discharged after 24 days
of admission, with prednisolone 35 mg per
day and Cyclosporin A 25 mg per day. A
scheduled follow-up visits at 2 weeks found
a stable clinical response and platelet levels.
Cyclosporin was increased to 50 mg per day
as a steroid-sparing choice and prednisolone

was gradually tapered to 15 mg per day,

10 mg per day, 5 mg and tapered off at 1
month, 2 months, 3 months and 6 months
from TTP diagnosis, respectively. However,
the patient had a decrease of platelets
after discontinuation of prednisolone and
developed exogenous adrenal insufficiency, so
prednisolone 5 mg every alternate day dosage

was maintained.

Table 4 Hemosglobin and platelet values and management.

Date and  Hct Hb Platelet = Serum LDH Management
Time (%) (g/dL) (cellsymm3) (u/L) (IV solutions and Oral Medication)
Emergency hemodialysis Acyclovir 1V,
1Aug 2023 23 7.2 48000 303 Ceftriaxone IV
CXR: no infiltration Blood and platelet transfusion
54000 to Lumbar puncture, Hematologic evaluation,
2Aug2023 31 10.2 - _
104000* Platelet transfusion pre-procedure
Scheduled for plasma exchange Endotracheal
4Aug2023 30 96 74000 - . .
intubation Meropenem IV
5Aug 2023 27 8.7 102000 - Plasma exchange cycle 1%
Plasma exchange cycle 2™
7 Aug 2023 21 6.5 40000 - Dexamethasone 4 mg IV gq12h
Blood transfusion
Plasma exchange cycle 3"
Dexamethasone 4 mg IV g12h
8 Aug 2023 21 7.0 51000 217 )
Blood transfusion
Electroencephalogram
Plasma exchange cycle 4"
9 Aug 2023 27 8.7 63000 214
Dexamethasone 4 mg IV gl2h
Plasma exchange cycle 5"
10 Aug
2023 26 8.2 38000 211 Dexamethasone 4 mg IV g12h
Meropenem discontinued
11 Aug Dexamethasone 4 mg IV g12h
26 8.4 77000 :
2023 Cyclosporin A 25 mg/day
12 Aug Prednisolone 40 mg/day
28 9.3 114000 -
2023 Cyclosporin A 25 mg/day
14 Aug Prednisolone 40 mg/day
27 9.0 181000 -
2023 Cyclosporin A 25 mg/day
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Table 4 Hemoglobin and platelet values and management (Continued).

Date and Hct Hb Platelet  Serum LDH Management
Time (%) (g/dL) (cellsymm3) (U/L) (IV solutions and Oral Medication)
Prednisolone 35 mg/day
21 Aug 2023 28 9.1 139000 -
Cyclosporin A 25 mg/day
23 Aug 2023 - - - - Discharged from hospital
13 Sep 2023 Prednisolone 15 mg/day
31 10.3 102000 228
OPD Visit Cyclosporin A 50 meg/day
12 Oct 2023 Prednisolone 10 mg/day
29 9.0 130000 174
OPD Visit Cyclosporin A 50 mg/day
16 Nov 2023 Prednisolone 5 mg/day
25 7.8 231000 155
OPD Visit Cyclosporine A 50 mg/day
30 Jan 2024
- - - - Abdominal paracentesis
OPD Visit
Prednisolone 5 mg/day
Cyclosporine A 50 mg/day
8 Feb 2024 22 6.8 163000 -
CXR: no infiltration
Start IRZE
7 Mar 2024 26 8.5 190000 - Cyclosporine A 50 mg/day
4 Apr 2024 31 10.3 153000 177 Cyclosporine A 50 mg/day
Cyclosporine A 50 mg/day
19 Jul 2024 26 8.5 95000 -
Prednisolone 5 mg/day
8 Aug 2024 - - - - Treatment of TB peritonitis was completed
Cyclosporine A 50 mg/day
10 Oct 2024 24 7.8 151000 188
Prednisolone 5 mg every alternate day
Cyclosporine A 50 mg/day
9 Jan 2025 24 7.8 145000 189

Prednisolone 5 mg every alternate day

The patient had a routinely scheduled
annual follow up visit with the urologist due
to her having a neurogenic bladder. A bedside
ultrasound was done to evaluate vesicoureteral
reflux and found new-onset ascites. Abdominal
paracentesis showed a low serum ascites
albumin gradient and high ascitic protein

levels, indicating a peritoneal disease (Serum

albumin 3.5 g¢/dL, Ascitic albumin 2.5 ¢/dL,
Ascitic protein 7.5 g/dL). A mononuclear white
blood cell was dominant and had a normal-
high range of ascitic adenosine deaminase
(ADA). Cancer or abdominal tuberculosis were
suspected. Further age-group cancer screening
was found to be negative for malignancy.

The patient and family denied endoscopic
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screening procedures. However, after about 6
weeks, the mycobacterium culture reported
back to be positive for Mycobacterium
tuberculosis complex. There was no radiologic
evidence of pulmonary infection. A standard
antituberculosis treatment regimen consisting
of isoniazid, rifampicin, pyrazinamide and

ethambutol (IRZE) was initiated. The regimen

Table 5 Ascitic Profile.

was changed to isoniazid, ethambutol,
levofloxacin (IEL) due to a suspected drug-
induced liver injury from the previous regimen.
A total of 6 months treatment was coommenced
with good clinical response within the first
two months showing decreased ascites and

resolved ascites at four months of treatment.

Albumin 2.5 ¢/dL, Protein 7.5 g/dL, ADA 32.5 U/L

backeround

Yellow and cloudy appearance, WBC 1201 cells/mm?, PMN 16%, Monocyte 84%, RBC 3000 cells/mm’

Gram stain negative, Culture negative, AFB stain negative, PCR for mycobacterium negative

Cytology: Mixed small lymphoid cells, histiocytes and scattering reactive mesothelial cells in clearing

Culture for mycobacterium: Positive Mycobacterium tuberculosis complex

After resolution of abdominal
tuberculosis, her platelet levels were stable,
prednisolone was maintained at 5 mg every

alternative day.

Discussion

Thrombotic thrombocytopenic purpura
(TTP)is rare but is associated with a hish mortality
rate of up to 80% without treatment and 20%
despite treatment’. Clinical presentation of TTP
is usually described in literature as a pentad
comprising of fever, neurologic manifestations,
renal manifestations, thrombocytopenia and
microangiopathic hemolytic anemia®*” with
only 10% presenting with these symptoms®.
The main pathophysiology is due to ADAMTS13

severe deficiency leading to von-Willebrand
factor dysregulation causing abnormal platelet
adhesion and resulting microangiopathy”®. TTP
is diagnosed if serum ADAMTS13 levels are <
10%"?, however, most constitutions in Thailand
usually outsource due to the unavailability of
serum ADAMTS13 level laboratories, delaying
the process for diagnosis, as was done in this
case.

The PLASMIC scoring system, used to
identify risk for severe ADAMTS13 deficiency
in patients with thrombocytopenia and
microangiopathic hemolytic anemia, is proven
to be valuable in situations where ADAMTS13
levels cannot be assessed in a timely fashion,

with high sensitivity (90%) and specificity
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(92%), interpreted by a score of 0-4, 5 and
6-7 suggesting a low risk, intermediate risk
and high risk for severe ADAMTS13 deficiency,
respectively’.

Current clinical practice guidelines
recommend plasma exchange within 4-8
hours from a suspected diagnosis of TTP*.
Corticosteroid is also recommended as an
adjunct to plasma exchange in immune-
mediated TTP*’. Both mainstays of treatment
were implemented in this case and displayed a
positive clinical response following treatment.
Response to treatment is monitored by
presenting clinical symptoms and platelet
levels, with clinical remission defined as a
normal platelet count (> 1.5 x 10° /L).?

TTP can be classified into two major
groups: congenital and acquired. Congenital
TTP typically presents with a bimodal
distribution in early childhood and early
adulthood"®®. In contrast, TTP in the elderly
should generally be considered acquired.
The primary pathophysiology of acquired TTP
involves an autoimmune process driven by
anti-ADAMTS13 antibodies; however, in rare
instances, no antibodies are detected, and

the condition is classified as TTP of unknown

etiology®. Numerous associations of herpes
zoster, CMV infections, and tuberculosis
complicating TTP have been reported (Table
6).

In this case report, our patient was
diagnosed with acquired TTP secondary to
herpes zoster. A week after infection, she
developed a high-grade fever and an altered
mental status, and her peripheral blood smear
demonstrated a MAHA pattern. An ADAMTS13
activity level of less than 10% confirmed the
diagnosis. Her clinical recovery and platelet
count improved after she received her fifth
cycle of plasma exchange combined with
corticosteroids. During outpatient follow-ups,
she maintained normal LDH and platelet
levels; however, she could not be tapered
off immunosuppressive drugs and was
subsequently diagnosed with abdominal
tuberculosis. Peritoneal tuberculosis in this
patient could have resulted from complications
of immunosuppressive therapy or a pre-
existing occult infection. Ultimately, plasma
exchange followed by targeted treatment of
the underlying infection was performed; the
patient survived and was able to reduce her

cyclosporine and prednisolone dosages.
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Table 6 Case reports of acquired TTP associated with infection.

Age, Sex Presentation TTP Treatment  Clinical outcomes  Associations
32-year-old, Fever, thrombocytopenia, Plasma exchange  Clinical recovery Pulmonary,
Male’ anemia, MAHA, acute kidney Anti-TB med and discharged pleural,

injury after 40 days peritoneal
tuberculosis
53-year-old, Fever, thrombocytopenia, Plasma exchange  Clinical recovery Pulmonary
Male ™ anemia, MAHA Acute kidney Platelet transfusion and discharged tuberculosis
injury Anti-TB med after 26 days
49-year-old, Headaches, ecchymoses, Plasma exchange  Clinical recovery Pulmonary
Female " Anemia, thrombocytopenia, Steroid and discharged tuberculosis
MAHA Anti-TB med after 8 days
4d-year-old, Altered mental status, seizure, Plasma exchange  Clinical recovery Varicella zoster
Female anemia, thrombocytopenia, Steroids and discharged encephalitis
MAHA Acyclovir after 14 days
19-year-old, Bleeding, Anemia, Plasma exchange, Clinical recovery Varicella zoster
Female ¥  Thrombocytopenia, MAHA Steroids infection
Acyclovir
68-year-old, Fever, Altered mental status,  Plasma exchange, Death at day 25 Varicella zoster
Female! Anemia, Thrombocytopenia, Acyclovir infection
MAHA, acute kidney injury
35-year-old, Bleeding, headache, Anemia, Plasma exchange, Clinical CMV infection
Male " thrombocytopenia, MAHA, Valganciclovir improvement on
seizure day 6
Conclusion Acknowledgement

Thrombotic thrombocytopenic purpura
is a rare and fatal disease. Diagnosis is limited due
to ADAMTS-13 assay availability. A high clinical

suspicion and PLASMIC score correlation can

aid in guiding prompt treatment. Awareness of
TTP as a post-infectious complication such as
zoster and tuberculosis should be heightened,

as demonstrated in our case report, to reduce

the currently high mortality rate of TTP.
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Clinical outcomes of idiopathic clubfoot treatment in children using the Ponseti
method and maintenance with Mitchell prefabricated foot abduction orthosis

at Siriraj Hospital: Case report

Thanakorn Thammakornsuksiri (BPO.) and Aphinat Chirawattanaphan (BPO.)

Sirindhorn School of Prosthetics and Orthotics, Faculty of Medicine, Siriraj Hospital, Mahidol
University, Bangkok, Thailand

Abstract

Introduction: Congenital Talipes Equinovarus (CTEV) is a prevalent foot deformity in infants.
The currently recognized global standard to care for CTEV is the Ponseti method. This method
involves correcting the deformity through serial casting, followed by a phase of maintenance
utilizing a foot abduction orthosis, such as the Mitchell brace, which is crucial for preventing
relapse.

Objective: To report the clinical outcomes of treating pediatric patients with CTEV using the
Ponseti method and maintenance with the Mitchell brace over a 9-month follow-up period.
Methods: This study is a case series report on three pediatric patients (aged 1-3 months)
treated for CTEV at Siriraj Hospital. Data regarding serial casting, Achilles tenotomy, and use of
the Mitchell brace were analyzed. Outcomes were evaluated using the Dimeglio score at the
initiation of treatment, and during follow-up appointments at 3, 6, and 9 months. (F1, F2, F3)
Results: Patients required an average of 4-6 casts during their corrective phases. The initial
mean Dimesglio score was 9.30 (from a range of 5-12) and decreased to a mean of 7.60 (from a
range of 7-9) at the patient’s final follow-up visit. However, a temporary increase in the mean
score (mean: 9.30) was observed during the second follow-up, coinciding with each patient’s
transition to foot abduction orthosis use. This change highlights the critical importance of
consistent brace wear and parental supervision.

Conclusion: This case series of three pediatric patients with congenital talipes equinovarus
demonstrates that treatment using the Ponseti method and maintenance with the Mitchell
brace leads to a consistent reduction in disease severity over a 9-month follow-up period.
Key success factors to prevent relapse include close clinical monitoring and effective parental

education on proper brace application.

Keywords: Idiopathic clubfoot, Ponseti method, Mitchell Brace, Relapse prevention, Dimesglio

score
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Compound odontoma associated with the delayed eruption of a maxillary

central incisor in an adolescent patient: Case report

Chawat Sripong (D.D.S)

Dental Department, Bangrakam Hospital, Phitsanulok, Thailand

Abstract

Introduction: Odontoma is a common odontogenic lesion that originates from tooth-forming
tissues and is frequently associated with delayed or failed eruption of permanent teeth in
children and adolescents. Odontoma can affect oral function, esthetics, and quality of life;
therefore, regular dental check-ups, ideally once or twice a year, particularly during childhood
when the transition from primary to permanent dentition occurs, are important for preventing
complications, and minimizing impacts on long-term dental and maxillofacial development.
Objective: To present the clinical features, radiographic characteristics, diagnosis, and
management of compound odontoma, a common odontogenic lesion frequently associated
with delayed eruption of permanent teeth in pediatric and adolescent patients.

Case Presentation: A 13-year-old Thai female presented with delayed eruption of the
maxillary right central incisor, which should normally erupt at 7-8 years of age. Clinical
examination revealed no pain or swelling. Periapical, panoramic and lateral cephalometric
radiographs demonstrated multiple tooth-like radiopaque structures surrounded by a narrow
radiolucent rim, associated with an impacted right maxillary central incisor. The diagnosis of
compound odontoma in the anterior maxilla was made. Surgical enucleation of the lesion was
performed, along with the extraction of the embedded tooth. The diagnosis was confirmed by
histopathological examination.

Conclusion: A 13-year-old Thai girl presented with an unerupted maxillary right central incisor.
She had no history of regular dental check-ups, and no facial abnormalities were observed. The
diagnosis was a compound odontoma in the anterior maxilla. The lesion was treated surgically,

and no postoperative complications were noted.
Keywords: Compound odontoma, Delayed eruption of a maxillary central incisor, Adolescent
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Abstract

Introduction: Particulate matter (PM) is a primary indicator of air quality and a key determinant
of respiratory morbidity and mortality. Fungal bioaerosols, the biological fraction of airborne
PM, are emerging as significant yet insufficiently characterized contributors to air pollution and
respiratory disorders. Although research on their prevalence and health effects has expanded
in recent years, the mechanistic interactions between airborne fungal bioaerosols and PM
remain poorly understood.

Objective: This systematic review was conducted using reputable databases, such as PubMed
and Scopus, followed by comprehensive analysis and synthesis of relevant research findings.
Method: A literature review was conducted using reputable academic databases, including
PubMed and Scopus. Relevant studies were systematically analyzed and synthesized.
Results: Airborne PM and fungal bioaerosols are pollutants that frequently co-occur due to their
aerodynamic properties, which facilitate deposition in the respiratory tract and penetration into
the alveoli, potentially resulting in synergistic effects upon exposure. Both pollutants can induce
oxidative stress, inflammation of the respiratory epithelium, and immune system dysfunction,
which are associated with reduced lung function, respiratory symptoms accompanied by
infections, and may contribute to carcinogenesis. Advances in monitoring technologies, risk
assessment, and air quality management further support the development of effective strategies
to reduce exposure to these pollutants.

Conclusion: The complex interplay between airborne PM and fungal bioaerosols plays a
pivotal role in the pathogenesis of respiratory diseases. A deeper mechanistic understanding
and the development of innovative exposure reduction and prevention strategies are essential

to mitigate their health impacts.

Keywords: Particulate matter, Fungal bioaerosol, Respiratory tract diseases
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Introduction

Air pollution remains one of the most
pressing environmental and public health
challenges of the 21°" century. According
to the World Health Organization (WHO),
approximately 99% of the global population
lives in areas where ambient pollutant
concentrations exceed recommended air
quality guidelines, contributing to an estimated
4.2 million premature deaths each year'. This
burden is disproportionately concentrated in
rapidly urbanizing and industrializing regions”.
Among atmospheric pollutants, particulate
matter (PM) serves as both a primary indicator
of air quality and a principal mediator of
adverse health effects. PM comprises a
heterogeneous mixture of solid and liquid
particles suspended in the air, capable of
deep respiratory penetration and association
with pulmonary malignancies'”. The biological
fraction of PM includes fungal bioaerosols,
which can constitute up to 50% of atmospheric
aerosol particles in certain environments,
particularly in the indoor air as a result of
human activities or ventilation processes”.
Epidemiological studies have linked inhalation
exposure to fungal spores with a range of
respiratory disorders, particularly among
vulnerable populations™. Despite increasing
evidence of their prevalence and pathogenic
potential, the mechanistic interactions
between fungal bioaerosols and particulate

pollutants remain poorly characterized. While

both PM and fungal bioaerosols independently
contribute to respiratory morbidity, current
literature has yet to adequately address their
complex interplay. Therefore, an integrated
analytical framework encompassing their
physicochemical properties, interactive
mechanisms, and synergistic health impacts
is warranted to better elucidate their roles in

respiratory disease pathogenesis.

Objective

This review aims to synthesize current
knowledge regarding the physicochemical
characteristics of PM, the compositional
diversity and spatial distribution of fungal
bioaerosols, and their respective as well as

synergistic effects on human respiratory health.

Methodology
A structured literature search was
conducted using the keywords “particulate

» o«

matter,” “fungal biocaerosol,” “treatment,”

2

“prevention,” and “innovation” across
the Google Scholar, PubMed, and Scopus
databases, covering publications from 2010 to
2025. Inclusion criteria were limited to peer-
reviewed scientific studies published in English,
while non-English and non-scientific sources
were excluded to maintain methodological
rigor. Relevant studies were synthesized
thematically, and the quality of evidence
was appraised using standardized evaluation
frameworks to ensure the validity, reliability,

and overall relevance of the review findings.
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Particulate Matters (PMs): Characteristics
and Health Impacts

Air pollution constitutes one of the
most critical global environmental and public
health challenges, with approximately 99%
of the world’s population residing in regions
where pollutant concentrations exceed health-
based air quality standards. The dispersion
and accumulation of atmospheric pollutants
are strongly influenced by meteorological
factors such as wind speed, wind direction,
and atmospheric stability, particularly under
conditions of thermal inversion. Moreover,
large-scale circulation patterns can promote
pollutant accumulation in topographically
constrained areas, most notably valleys
and urban basins where natural dispersion
mechanisms are inherently limited”.

Major pollutants, including fine (<PM2A5)
and coarse (>PM ) PM, tropospheric ozone (O),
and nitrogen dioxide (NO ), represent primary
contributors to ambient air quality degradation.
Additional contaminants such as polycyclic
aromatic hydrocarbons (PAHs) and volatile
organic compounds (VOCs) further exacerbate
the burden of air pollution’. Collectively, these
pollutants are implicated in approximately 4.2
million premature deaths per year, primarily
due to cerebrovascular, cardiovascular, and
pulmonary diseases, encompassing acute and
chronic respiratory diseases’.

PM serves as a principal indicator of
air pollution and remains among the most
extensively studied atmospheric pollutants’.

Its chemical composition typically includes

sulfates, nitrates, ammonium, sodium chloride,
black carbon, mineral dust, and water'. In
addition to direct health effects, PM influences
key atmospheric processes, including cloud
condensation, acid deposition, and the
formation of secondary pollutants through
photochemical reactions. These interactions
facilitate the bioaccumulation of pollutants
within terrestrial vegetation, soil matrices,
and aquatic ecosystems. Furthermore,
the prolonged atmospheric persistence of
particulate pollutants contributes significantly
to reduced visibility and atmospheric haze
formation”.

The health impacts of PM are strongly
influenced by particle size. Coarse particles
(PM ) are primarily deposited in the upper
respiratory tract via sedimentation, particularly
in the pharynx, larynx, and trachea, and may
also contribute to obstruction in the lower
airways. Approximately 20% of larger particles
can penetrate beyond the extrathoracic
airways, where they are typically cleared
through mucociliary mechanisms. Particles
that evade clearance may interact with the
bronchial epithelium and the muscularis
mucosae throughout the bronchial tree,
leading to adverse respiratory effects®.

In contrast, fine particles (PM_, ) are
capable of deeper penetration into the lower
respiratory tract, reaching the alveolar regions.
Up to 50% of PM__ can translocate into the
systemic circulation and accumulate in lung
tissue, potentially penetrating biological

barriers through translocation and trans-
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synaptic mechanisms®’. Exposure to PM__
is associated with worsening respiratory
symptoms, including reduced lung function,
cough, wheezing, and dyspnea®.

Epidemiological evidence indicates
that PM_, significantly increases both the
incidence and prevalence of asthma'®. The
underlying mechanisms are thought to involve
the release of molecular mediators that
affect cellular, tissue, and systemic responses
following exposure, as well as the interaction of
pathogenic antibodies with pro-inflammatory
cell surface receptors. These processes
contribute to the exacerbation of chronic
inflammation through activation of signaling
pathways such as extracellular signal-regulated
kinase (ERK)/protein kinase B (Akt), mitogen-
activated protein kinase (MAPK), and signal
transducer and activator of transcription-1
(STAT-1)".

Bioaerosol-Airborne Particles

Aerosols have attracted increasing
scientific attention due to their critical roles
in atmospheric processes and expanding
technological applications. In this context,
growing emphasis has been placed on the
characterization of bioaerosols. Depending
on their aerodynamic properties, bioaerosols
can penetrate the respiratory tract and
deposit within pulmonary tissues, thereby
inducing infections, allergic responses, toxic
effects, asthma, inflammatory disorders, and

potentially carcinogenic outcomes™"’.

Bioaerosols constitute a biologically
active fraction of PM, defined as airborne
particles containing viable or non-viable
microorganisms and their derivatives, including
bacteria, viruses, fungi, pollen grains, fungal
spores, and microbial fragments such as
endotoxins and peptidoglycans'. The
concentration, diversity, and taxonomic
composition of bioaerosols are governed
by complex interactions among biological
and environmental determinants, including
geographic location, atmospheric chemistry,
meteorological conditions, anthropogenic
activities, and the physicochemical
characteristics of local soils and vegetation®.
The biological fraction of atmospheric aerosols
has been estimated to account for up to 50%
of total PM, with particle diameters reaching
approximately 100 pm®. Depending on their
aerodynamic properties, these particles can be
inhaled and deposited along distinct regions
of the respiratory tract from the trachea to
the bronchioles, thereby influencing their
pathogenic potential.

Fungal spores represent a predominant
subset of atmospheric bioaerosols and have
been epidemiologically linked to the onset and
exacerbation of various respiratory and allergic
disorders™. A study in Thailand identified
dominant fungal genera such as Penicillium
(14.36%), Aspersillus, Cladosporium, Rhizopus,
and Fusarium, with pathogenic species
accounting for approximately 28% of airborne
fungal isolates. These fungi contribute not only

to structural material degradation but also to
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adverse respiratory health outcomes. Marked
spatial and temporal variability in fungal
community composition has been reported
between indoor and outdoor environments
and across different landscape types, often
corresponding to fluctuations in PM andPM
concentrations. Intensive incense burning has
also been identified as a major source of indoor
particulate pollution™. Although several studies
have documented associations between
PM and fungal bioaerosol abundance™,
the mechanistic pathways underlying their
interactions and potential synergistic health

effects remain insufficiently elucidated.

Fungal Bioaerosol: Characteristics and
Health Impacts

Airborne fungi are ubiquitously
distributed in both indoor and outdoor
environments and originate from a wide range
of natural and anthropogenic sources and are
commonly identified as dominant pathogenic
taxa'’. Fungal concentrations are modulated
by local vegetation, human activities, and
air pollution levels, while exhibiting limited
diurnal or seasonal variation'®. In Thailand,
multiple investigations have characterized
fungal bioaerosol distribution across diverse
microenvironments, including hospitals®’,
recycling facilities®, ancient temples', and
subway stations”. In the Bangkok metropolitan
area, encompassing Bangkok Noi, Chatuchak,
Pathum Wan, Phra Khanong, and Lat Krabang,
airborne fungal spore concentrations were

systematically monitored between May 2012

and April 2013. During this period, mean fungal
spore levels frequently exceeded 102 spores/
m?3, surpassing thresholds recommended
by the World Health Organization (WHO)
and other international guidelines. Elevated
airborne fungal concentrations were positively
associated with increased prevalence of allergic
rhinitis and other respiratory hypersensitivity
disorders®. Moreover, Ramirez et al. (2025)
reported that the abundance of allergenic
and pathogenic fungal bioaerosols is closely
associated with elevated ambient particulate
matter (PM) levels in Colombia'’. Their
findings identified Aspergillus fumigatus
as a predominant species associated
with respiratory irritation and pulmonary
infections. These observations underscore the
potential for synergistic interactions between
fungal bioaerosols and particulate matter
in modulating adverse respiratory health

outcomes, including pulmonary aspergillosis™.

Interaction Between Fungal Bioaerosol and
PMs
have

Recent investigations

demonstrated the coexistence of fungal-
associated PM in ambient air samples™?.
The emission of fungal particles into the
atmosphere occurs through two principal
mechanisms. Passive release is mediated
by external physical forces and mechanical
disturbance of fungal colonies, e.g., handling,
vibration, or air movement, which facilitate
the detachment of particles from surfaces. In

contrast, active release is driven by intrinsic
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biological forces within the fungus, spores
or hyphal fragmentation, typically involving
the rapid discharge of energy resulting from
osmotic pressure differentials and surface
tension effects®. Airborne fungal particles
exhibit a wide aerodynamic size spectrum,
encompassing large hyphal fragments and
multicellular spores (>10 um), unicellular
spores (1-10 pm), and submicron fragments
(<1 pm). This size heterogeneity governs their
deposition patterns within the respiratory tract
and their atmospheric residence time. The
unicellular spores are efficiently removed by
the ventilation system filters in the indoor
environment, deposit slowly onto upward
surfaces, and can be resuspended with
moderate efficiency from flooring during human
occupancy, in contrast to multicellular spores,
which sediment rapidly onto upward surfaces
and can be strongly resuspended during human
occupancy. This finding indicated aerodynamic
behavior and long-range transport potential
in the atmospheric system of fungal spores,
which are small particles, facilitating into the
human lung, e.g., Aspergillus, Cladosporium
and Penicillium spores’’.

Although the molecular and
physicochemical mechanisms underlying
PM-fungal bioaerosol interactions remain
poorly elucidated, insights from bacterial
aerosol studies suggest that these associations
are primarily mediated by electrostatic,
hydrophobic, and van der Waals forces
between PM surfaces and microbial cell walls.

Adsorption energy analyses indicate negative

adsorption energy values for PM-bacteria
complexes, implying thermodynamically
favorable attachment processes”. By analogy,
similar physicochemical interactions likely
facilitate the formation of PM-fungal bioaerosol
aggregates, which may enhance atmospheric
stability and potentially amplify adverse health

effects upon inhalation exposure.

The Effects of PMs and Fungal Bioaerosol
on Human Health

The combined health effects of PM
and fungal bioaerosols remain incompletely
understood; however, the adverse impacts of
each pollutant have been well documented.
Ambient PM represents a principal component
of air pollution, comprising a heterogeneous
mixture of solid and liquid particles with diverse
physicochemical properties. The mechanisms
underlying the adverse physiological effects
of PM have not been fully elucidated or
systematically integrated”. Although inhalation
is the primary exposure route, the exact
processes through which PM exacerbates
respiratory symptoms in patients with chronic
airway diseases remain uncertain.

At the cellular level, PM deposition
in the airways and centriacinar regions of
the lungs can trigger inflammatory airway
diseases such as bronchial asthma and chronic
obstructive pulmonary disease (COPD), as
well as more severe conditions including
pulmonary fibrosis and lung cancer. PM
exposure induces oxidative damage through

the generation of reactive oxygen species
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(ROS) and the activation of oxidative stress
pathways, resulting in dysregulation of both
innate and adaptive immune responses’ (Figure
1a). PM exposure produces both acute and
chronic health effects, particularly in children,
whose developing lungs are highly susceptible
to environmental insults. Zwozdziak (2016)
assessed lung function indices-forced vital
capacity (FVC), forced expiratory volume
in one second (FEV ), peak expiratory flow
(PEF), and mid-expiratory flows (MEFzs, MEFsO,
!\/\EF75)—in relation to short-term indoor PMs
exposure. The PM_fraction was identified as
a more sensitive indicator of acute effects
compared with PM__, and was associated
with pronounced impairments in small airway
function among schoolchildren®. Indoor
PM, predominantly consisting of ultraviolet
light-absorbing PM (UVPM) and PM ., was
correlated with a 4.1% reduction in the FEV/
FVC ratio. Specifically, an 11.3 ug/m’ increase
in UVPM corresponded to a 6.4% decrease in
predicted FEV /FVC and a 14.7% reduction in
FEF . o while a 17.7 pg/m’ increase in indoor
PM_, was associated with a 6.1% decrease in
FEV /FVC and a 12.9% decrease in FEF . .. In
contrast, outdoor PM showed no significant
relationship with lung function, suggesting that
indoor PM exerts a stronger association with
impaired pulmonary performance in asthmatic
children®. Similarly, elevated concentrations
of ambient PM_ . and PM | have been linked
to increased respiratory symptoms such as

coughing, wheezing, breathlessness, and

chest illness among school-aged children in
Tanzania'.

In Thailand, studies have demonstrated
an association between exposure to indoor
air pollution in child day care centers (DCCs)
and respiratory symptoms among children
under six years of age across all three seasons.
Notably, the frequency of rhinitis was positively
correlated with PM_ concentrations. Airborne
fungal levels were within WHO guideline limits
during the summer; however, they exceeded
recommended levels in approximately 40% of
sites during the rainy season and 70% during
the winter. Despite these findings, no significant
association was observed between visible
indicators of dampness or mold and measured
airborne fungal concentrations™.

Fungal bioaerosols, particularly within
indoor environments, contribute to human
exposure primarily through inhalation and
dermal contact”. Humans inhale thousands
of fungal spores daily, often in conjunction
with other airborne pollutants. Such exposure
can elicit immune responses ranging from
allergic sensitization to infection and chronic
inflammation, manifesting clinically as toxicosis,
asthma, hypersensitivity pneumonitis, or
invasive fungal diseases including aspergillosis'"
(Figure 1b).

Most fungal spores deposit within
the extrathoracic airway regions; however,
Aspergillus and Cladosporium species
can penetrate deeply into the alveolar
zone, causing conditions such as allergic

bronchopulmonary aspergillosis (ABPA)
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and allergic asthma®. These disorders are
characterized by dysregulated type 2 immune
responses. Genetic polymorphisms in airway
epithelial receptors and immune-regulatory
pathways can impair clearance of A. fumigatus,
predisposing individuals to aberrant Th2-
mediated inflammation™.
Pathogen-associated molecular
patterns (PAMPs) derived from Aspergillus
including B—glucan, galactomannan,
galactosaminogalactan, and proteases are
recognized by pattern recognition receptors
(PRRs) such as Dectin-1 and toll-like receptors
(TLRs) expressed on lung epithelial and
dendritic cells. Fungal proteases disrupt
epithelial integrity, triggering the release of
alarmins such as interleukin (IL)-33, IL-25, and
thymic stromal lymphopoietin (TSLP), which

in turn activate type 2 innate lymphoid cells

activates epithelial cells,
causing alarmin release
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(ILC2s) and CD4" Th2 lymphocytes. Activated
dendritic cells further amplify the response by
promoting allergen-specific Th2 differentiation.

Eosinophils play a central role in
ABPA pathogenesis: their interaction with A.
fumigatus induces galectin-10 release and
Charcot-Leyden crystal (CLC) formation.
Subsequent eosinophil extracellular trap
(EET) formation increases mucus viscosity
and contributes to bronchial obstruction. The
ensuing type 2 cytokine milieu-characterized
by IL-4, IL-5, and IL-13 secretion-drives IgE class
switching, mast cell degranulation, eosinophil
recruitment, and mucus hypersecretion.
Collectively, these processes culminate in
airway inflammation, mucus plugging, and
bronchiectasis, with high-attenuation mucus
(HAM) serving as a radiologic hallmark of

advanced disease.
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Therapeutic Treatments of Respiratory
Diseases.

Exposure to PM and fungal bioaerosols
can lead to progressive respiratory damage,
culminating in severe outcomes such as lung
fibrosis and lung cancer. Common clinical
manifestations include coughing, wheezing,
breathlessness, and other forms of chest
distress™. Globally, fungal infections account
for approximately one-third of all infectious
disease-related mortalities”. Managing asthma
and allergic rhinitis as a unified airway disease
has been shown to improve outcomes in
both conditions, as restoration of nasal
function enhances the air-conditioning
and filtration of inhaled air’"**. Common
therapeutic agents include antihistamines and
corticosteroid nasal sprays (e.g., fluticasone),
while chronic obstructive pulmonary disease
(COPD) management typically involves long-
acting beta-agonists (LABAs), long-acting
muscarinic antagonists (LAMAs), and inhaled
corticosteroids (ICSs)*.

In Thailand, the Delphi consensus
method has been applied to optimize
treatment strategies for allergic rhinitis and
urticaria. Second-generation antihistamines
are predominantly used due to their reduced
sedative properties and minimal anticholinergic
side effects. For chronic urticaria, the preferred
approach is up-dosing of a single antihistamine
rather than combining multiple agents. Orally
disintegrating antihistamines are particularly
emphasized for their ease of administration

and potential to enhance patient adherence”.

Aspergillus sp. can cause chronic
pulmonary aspergillosis, a severe angioinvasive
and tissue-invasive condition often requiring
lifelong antifungal therapy. The antifungal
agents approved by the U.S. Food and Drug
Administration (FDA) for aspergillosis and related
fungal respiratory diseases include liposomal
amphotericin B (AmB), amphotericin B lipid
complex (ABLC), voriconazole, itraconazole,
posaconazole, isavuconazole, caspofungin,
and micafungin. However, azole therapies
have notable limitations due to poor tissue
penetration, suboptimal drug concentrations
at infection sites, low solubility, rapid
clearance, and potential toxicities-particularly
hepatotoxicity and cardiotoxicity with azoles,
and nephrotoxicity with AmB. Combination
therapy using terbinafine alongside triazoles
has shown synergistic effects, improved
treatment efficacy while potentially reducing

resistance™*.

Innovative Implementation and Prevention
of Fungal Bioaerosol and PMs

Indoor air quality (IAQ) represents a
critical component of environmental health,
as pollutant concentrations indoors can
reach up to 100 times higher than outdoor
levels. Conventional methods for detecting
airborne fungal spores are often costly, labor-
intensive, and insufficiently sensitive, thereby
limiting their effectiveness for large-scale
and continuous environmental monitoring.
Recent advancements in micro-nano biosensor

systems have provided promising alternatives
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for real-time detection and monitoring.
These systems integrate miniaturized sensor
architectures, advanced nanomaterials, and
microfluidic technologies, such as microfluidic
biosensors. They are designed to directly
sample airborne aerosols into devices capable
of capturing exhaled breath condensate,
incorporating microfluidic detectors and
lab-on-chip cartridges with microfluidic
interfaces. This integrated approach enables
diagnostic analysis of exhaled breath aerosols
with enhanced sensitivity, specificity, and
portability®. Consequently, such technological
innovations hold substantial potential for
applications in both indoor and outdoor air
quality surveillance.

To miticate PM and fungal bioaerosol
exposure, nanomaterial-based air filtration
systems have shown considerable efficacy.
For instance, nano-silver/chitosan-titanium
dioxide (nano-Ag/CS-TiO ) composite filters
have demonstrated broad-spectrum pollutant
reduction capabilities, effectively removing
P!\/\zs, P!\/\m, carbon monoxide (CO), carbon
dioxide (COZ), VOCs, and microbial aerosols.
Beyond filtration, these systems enable real-
time monitoring of air pollutants, facilitating the
formulation of evidence-based interventions
to sustain healthier indoor environments®.
Furthermore, a hybrid air purification system
incorporating a bioplastic-based photocatalytic
film-composed of polylactic acid (PLA)
embedded with TiO nanoparticles and silver
(Ag/TiO /PLA biofilm) has been developed

to enhance the degradation efficiency of

airborne contaminants. When combined
with a photocatalytic oxidation system, this
integrated approach significantly improves
the removal of PMs and microbial aerosols,
underscoring its potential as an advanced

strategy for IAQ management®.

Conclusion

Air pollution remains a pressing global
health challenge, with PM serving as a key
indicator due to its diverse chemical and
biological composition. Fine (PM ) and
coarse (PM ) particles are strongly correlated
with adverse cardiovascular, respiratory, and
oncological outcomes. Among the biological
constituents of PM, fungal bioaerosols represent
a major contributor to allergic rhinitis, asthma,
hypersensitivity pneumonitis, and invasive
fungal infections. Their distribution is influenced
by both environmental (meteorological,
geographic) and anthropogenic (industrial,
urban, and indoor) factors, with particularly
high concentrations documented across
various settings in urban Thailand.

Emerging evidence highlights interactive
dynamics between PM and fungal bioaerosols,
where particle size, morphology, and surface
properties modulate their deposition in the
respiratory tract and their potential to form
complex aggregates. These interactions may
amplify toxicity through shared pathogenic
mechanisms, including oxidative stress, immune
dysregulation, and airway inflammation.
Vulnerable populations such as children, the

elderly, and individuals with chronic respiratory
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or immune disorders, are disproportionately
affected by these combined exposures.

Therapeutic strategies for allergic
respiratory diseases primarily rely on
antihistamines and corticosteroid nasal sprays,
while fungal infections require targeted
antifungal therapies.

In parallel, the development
of innovative monitoring and preventive
technologies, including nano-engineered
filtration and biosensor systems, is increasingly
vital for mitigating the health impacts of PM and
bioaerosols amid accelerating industrialization

and urbanization.
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uilvaruRanaInvaIUNAY (Correction)

Yy a A o v & v a ¥ v dw

VBINANAIA: LUUADUNIULNDAANTDINTISUIANATULUDUDYVUA SARC-F dUNUSNU
ANTIONINNNBUATAMULTILTVBINAWlaTianaslulssynsdgoaTulszsmalne
Correction to SARC-F scores correlated with low physical performance and

muscle strength in older Thai adults

s

Uslund sunAnnsna (w.u.)' efias wdansida (w.u)' Jaan lad (Ws.a.?

q

99051 Jeyayanue (m.u)' wae @tung yagasy (n.u.)’

'AUEUNNEAENS U INgeyINY Jmdavays
“AMEANSITNGUANENT UMNTINIRBYTNT JNTATAYT

UNANYD

unanuudlaiifsdostuunenuduatudes:

Us1lund sunaansna odast wAanalda Jaan 1ad daa31 Jeugunue wae atung ymase.
wuvasuniiednnsasnnizinanduiletiosuiia SARC-F duiusfuanssnainysnisuas
aruudausswasnduniefianadlulszenatigienglulssmalne. yswivans. 2061; 5(2). 87-93.

URL: https://he01.tci-thaijo.org/index.php/BJmed/article/view/287326

Yofiomandiny Tl

Wi 87 Wan13AnY)

usIVindt 2 W sandundetion (Azuuu SARCF wnnd 4) wWisuifeuifuggeongiifuand e
Un@ (AvuwuY SARC-F 0-4)

ufly sanduniotes (Azuuu SARCF » 4) Wisuifisufudasoisfifinandudeund (Azuun

SARC-F < 4)

9 90
USSR 1 AN 989 SARC-F 11001 4 Azkuudull aglasunsitageininnzuiananuletsy’
WAy 999 SARC-F > 4 azuwuy azlasun19itadeiniinzunanauiietias
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P11 90 AN 2
LAY
A5199 2 LUUADUANUNBAANTBINIZIIANAULLaUeYYLA SARC-F

tin) ANaY AZLUY

lalgn =0

1. anundausewesndanie  viuAninsenuasdevesiitlimin 20 Alansu IWenndeld  endntes =1
gn = 2
lajgan =0

2. MsLAu yuddninnsiunieluiesennvselyl gnanties =1
gn = 2
lalgn =0

3. Magnaniing yhuedoutngmuesaniidluiifsmousnviold gndniles = 1
gn = 2
lagan =0

4. mstutle vhuiﬁﬂdwmsﬁu%uﬁulmﬁwmu 10 Ful@ennudolsl gnLanties = 1
gn = 2
laigu =0

5. NIVNaY vhuneiuseSannauinds dut1sade-1
>4 ﬂ%y’ﬂ =2

Wb
A5199 2 LUUADUNNUBAANTBINIZIIANAULLaUesYLA SARC-F

#iade A0y ATUUY

laign =0

1. AnUudase viuanunsasntmin 4.5 Alanduldennvidelal dnties =1
g = 2
laign =0

2. ANUENNNTA AR vinuduanrilsiesunilsludndunilsennwielyl W@ntloy =1
g = 2
lagnn =0

3. mmmmﬁﬂumsqﬂmmﬁﬂg vinudeuineauesaniinsvseioweus il w@ntley = 1
g = 2
lagnn =0

4. uannselumstutile vihudututula 10 Suldennvdelsl Bntles = 1
9N = 2
lidgu =0

5. NSUNAY T 1 Iiusviumnduinds du1sadi-1

AU >4@59=2

VUYLA: fnuUaga1n Woo J, Leung J, Morley JE. Validating the SARC-F: a suitable community
screening tool for sarcopenia? J Am Med Dir Assoc. 2014; 15: 630-4.



111
Bu J Med Vol.13 No.2 May — August 2026

wihdl 91 nawinisitaduuanduiie

UsTiAT 4 iy andwiileund fdnAzuuy SARC-F wihifu 0-4 Azwuy wazanandsuiiiotion Aazuuy
SARC-F 110071 4 Az

wAly inanduilound SAAzuun SARCF < 4 Azuuy wazananawiiiotios AAzLLY SARCF > 4
AU

W1 91 WaNISANW

USIVAT 3 1Y (AzuY SARC-F 11nn31 4) Sawas 15.0 wily Avuuw SARCF > 4 (3avaz 15.0)
USIVAf 11 iy AzuY SARCF 110031 4 uile Azuu SARCF = 4

USSVIAT 13 4HY AZWUL SARCF O - 4 ity Azuuy SARCF < 4

USIVAT 15 Y AzUY SARCF 110091 4 wihle Avlul SARCF > 4

USSVIAT 16 Y AzLY SARCF 0 - 4 wily Avuuw SARCF < 4

WU 92 F9M50INANISANEN

UsTTATl 15 reduddneiio W AxuuY SARC-F 11nnan 4 wily Asuul SARCF > 4
USSWATl 9 Aeduduanile Wu AzLUL SARC-F 17010 & Wik AzLUL SARC-F > 4
UTVATl 13 reduduanle Wa Azuuy SARCF 1nndn 4 wily Azuwuy SARCF > 4
UsTVATl 17 reduduanile W Sevaz 16.7 (504) wAly 16.7

{9ty wuudansesnnzananduiiiatas SARC-F atuniwlve lanunszuiun1sulauaznsiaday
AN Megrsnasgulaslisuaugnegraduniinisanivedvansauatu datu lieauaysel

AunanInns madasesedluly nsandsdiunasiungin
Akarapornkrailert P, Muangpaisan W, Boonpeng A, Daengdee D. Validation of the Thai version

of SARC-F, MSRA-7, and MSRA-5 questionnaires compared to AWGS 2019 and sarcopenia risks
in older patients at a medical outpatient clinic. Osteoporos Sarcopenia. 2020; 6(4): 205-211.
Inediilon el

wuulsziunegadendiuiiansasatiunenlng (SARC-F Questionnaire)

A0y ALY

AasaunualnilunMsenvemiin 10 Yaud (4.5 Alansy)  ldun = 0

ABULNEIUIN = 1

arununvselianansaviila = 2
@mé’wmﬂLLﬁlwu’LumﬁLﬁumﬂﬁawﬁqiﬂﬁﬂﬁawﬁﬁ laiguin = 0

ABUTNEIUIN = 1

a1unann, Meunsaldieiiu vielianunsavile = 2
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wuuUszliunzgeydendnaniiansasadunenlne (SARC-F Questionnaire) (sia)

A0y ALY

Aadunualnilunsenvemidn 10 Yaud (4.5 Alansy)  Tsidun = 0
ABUTEIUIN = 1
aunuInvseliansavila = 2
A nuAllumadiuaniemddludnieands laidun = 0
ABUYINEIUN = 1
arunun, Tdgunsaltnedu wislianunsavila = 2

1
N A

AaEUINLAlUluNISANIININEVE BRI laiduin = 0

ABULNEIUIN = 1

aunann iseldausavilalaglaifinuglewmie = 2
A unuAlmlunTsutule 10 du lyiduin =0

ABULNEIUIN = 1

aununuselianunsarila = 2
Arusnduiafilutag 1 Bk li=o0

13p% =1

4 a%y Wiamnnin = 2

AR 10
AMgalanaUiiletiay >4
ya O‘dlv = L4 a ara 4 6
EJJ NWUINIUNAUBDU ‘Uﬁ'ﬂ;il‘VlEJ ﬁ‘lﬂﬁ]ﬂﬂiﬂﬁ ﬂ']?’nslﬂ@@ﬁﬁﬂﬂﬂﬁ AUZLLNNYATFRN T

UATIMIRBYINT Jarinvays Ussmelng

E-mail: mote.buu@gmail.com

NBIUTIAUIDNNT NTENT YIWIITENT Y9 NUAMTUANURANAIA I UNITIANUNUNAMUAINA1ITIIAU
wazvebisndunenuifilomgnaeduiuledinsans yswivvans wintu
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ALUEINNSIREUUNANNLAENISIATENAURTULNANNWIY “UTWIaYeans”

yswvans iWunsmsiinsnaeulasussausnisiedmanandluaeisiiueg (peer review)
Aiuianlneuaznwsings uunanuanmelusazmeuenamrunnemans uminedoysm
uneudidnuideluau msldfunsiinsaneyd@lidiiunsanaugnssunsiansanasosssy
n9idelunuvesan Ity ashns uermheruiiug unmsfedhitfailursasduierdsoglusewing

¢ vV A

ANSNATUINSANUN ELTEUUNAMUALAISUNITARLNLLATUINTAITINUIU 2 1Al

Y

UseANvasunAy

- Uwusduadu (original article)

Jusenuwansfine fuad vise 338 Ame 10 - 15 il

« UNUSIIALVTENITMIUNIUITIUNTTY (review article)

Fuvmauiisunuanudifedademilinnisasiendsdorie ssluwaruenyszme
ANNEN 10 - 12 v

- UNANUALAvLATdaAALIY (special article and commentaries)

WuumariuanstednfiuiefiuiFedadomilsfiegluaualadufiewioduunany
NNENsINA Tudsundunualiivey ulsuiefunmsumduaransisugy dofnfuvesideny
warumMnsainiftesiuUssiuinemansnisunmd Inenmansgunm viefuasisaey anuem
yoszadlimaiu 10 nih

- 37897UEU38 (case report)

dusieaugvaesiiianuiiaula wu anuiaundvielsafinuldein wienisuindu nie
winnssulady Aldmesenundeu puenvesdeddlmaiu 10 wih

- Uiaung (miscellaneous)

Wuunanudug Menuiifeadestudunisumg asisagy werdanadonitiulselowl vie
unanufidaasueadlasufuaguioRnulnimsunmduazaisisagy wWu msAnwideos 1384970
nsdifin (case study) (3ouatnamm 93esssuynaNsuIMg undunwal vieiFeadranunndysmn Wudy

« INUIBRIUTIUNIENS (letter to the editor) uazannuenau (letter in reply)

Juniflifadensulfszaninsinisnsdeuiiidodnfuunndaninganus dosnistlii
auilsiaaysaivseteianainvessiss anmenlsiAu 400 A1 tenaseedlaiiu 5 Foa uazfiTeulsiAu
3 vinu Ineiideanasts insfnu anuiufuiRnuveudasving wazdduessFuiiaveuvinuusn aamang
feussunsmsazdwieludsiinusiiiolilemaginudnou TnsmnugnliiAu 500 M tenansersdslaiiiu

6 1399 uazLdeulaiiu 3 vy
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AsinseuinusAuaiu (preparing main manuscript text)

SULUUBNYT YUIA UaEN1TINNAULeYaR Aty

« 5UlUUSNYS TH SarabunPSK

. Fuinteadenseay Ad delusunsa Microsoft word 2003 auly

. Fadlasaitiinseane Iszezveu Wihdu 1 9 Snszozdenti windu 0.5 1 waviusvey
PUITNA 1 U570

é"]ﬁm‘ﬁam‘llmﬁwuéﬁuaﬂ’u (order of manuscripts for research articles)
. wiun (title page)
. Fa3eq (title)
wansliiiuadsn1snen (study design) e Tnguszasivaanisdny
- ddnusaun 18 ¥iiafanun (bold) Sauundaveudnereminnszany wandenisldmee
. 3 ana §iwusnnving (authors information)
Tadoginusynvinuises Tedu Jenans @il) uazuwana musedinisine Tneuans
fgarendinisfnwlunisUssneuindnuaydinisfinwgeaaiiu
lonwsvuIn 16 BUAFGITUAT IALUITATOUGIEVDININNTEAY
. FoaantuvSominsaudeinvasidisu (institution)
Tédoantuniomieny uazileg 1¥8nusvuin 16 viafsssuan dauundnvouineves
NUINTTATY
. %aéﬁwuﬁﬁ%’uﬁﬂwau (corresponding author)
- Bldveeinusnnvinu (email address)
- UNAnga (abstract)
Tiidsundndertanwilnewasmwdsnge dniusuasuiliffdeoudualne TWdaundage
amznsdinguld anuenldamaiu 350 A nedmuansiuidunianodu
taundnge lHnustun 16 ¥llasnu (bold) 90 LuITAVEUMEVINININTZATY UlATIATN
Fiddeysuae Ul
« UIUN (context)
- dngUszasd (objective)
. 33msfnu dauiizse wazUsznsAnen (design, setting, and participants)
« NSIANAANS (main outcome measures)
. wan1sAne (results)
« &3U (conclusions)

. fdAgy (keywords)
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iomluundnde [¥snusuunn 16 viafsssun Fauwinszaedaveudneveminnseny

Aluaaaey lodnwsvun 16 ¥llafessun ILuBnueudeveamtinseae Ay 5 A1 wag
LLEJﬂG’h&JLﬂ%wmsﬁ;amﬂ @)

Tunsain1s@nen randomized controlled trials T9la CONSORT extension for abstracts

. Ms3eeEduiiiedas (content order) Bowhdenuddusal

- Uni1 (INTRODUCTION)

. 35n15Anw1 (METHODS)

. Wan15An® (RESULTS)

. 33732 (DISCUSSION)

+ &3Una (CONCLUSIONS)

. COMPETING INTERESTS (§14)

. AnAnTsUUIENIA (AKNOWLEDGEMENT)

- 19N&1991989 (REFERENCES)

iadearmuanisiuiluntineduy sdeldsnusauin 16 wdindamun (bold) Sauundaveudn
Yoanthnseay dubemldsnusunn 16 ¥Tnfasssun SauwInsEedaveudigvamtnssay A
Usznau (Figures) 1314 vidounugil (Tables) lTsussunevieuanduduveaiedes mandluniaiu 3 - 5

AN519aL I NATREL 2 ALY

N51ULLNE1591984 (references)

frvuanisiuiidunilsneduy T9snusoun 16 vladsssunn Sauuanszaednvoudieves
winseany Msdrsdaenansldsruuuingies (vancouver style) ldlavenudstoruvidendsdoyana
Wvesteruiivthand1eds Wneas 1 dmsunisensdedusiunsn waziSesrolunudidiu ddn1sensds
dlldnneauiu mslannsaalissdusddudetos lidesddumudnysvosinug unanui

1§1311919997 99 b9 5 UNSANUN LAY

PANLNAUNNITVYULINENTD19D
. YUSED A151 1395718974 (book, textbook, report)

[

- wtlade M1 3991891 NRUWUSIWEUNIEN JULUUSBINUEIRUAS

1l (Ordern). Fadfimus (Author). Jemtlsde (Title of the book). AsaAf (Edition). 1ilesifian
(Place of publication): @1tinfiumn (Publisher); YARUN (Year),

AasuneY

. Foffinus o1y yara aantu wmhenu Ussansms vie AurusIANEMS duyana
fwusiinsiuug dunsdnd uaswssasifaundnd Wesylivihde widdusamumionii
nsuwazAdmilidessey

9
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. Youlede THonwsmlnglangdnuimusnvestionildo uLarolany ANAIUSNLEIAILAN
NanA (Nw1dang )
. ATIVIAUAN

a A ¢ & A VY A & A A 2 A ¢ & A & v | a ¢ oA
ATUNITNUNATIN 1 lmmaﬂwmﬂumuu WHULHDLUUNITNUNATIN 2, 3,...LUU(§]‘U LUYU WHNAIIN

2. NUNATIN 3. 39 2™%ed. 3%ed.

v
a L3 %

nsdifinsfssiinisuAlyfuus Whdeuludmide wu aduudlaudulss vie 2%ev. ed.
o \lpaiifiunt
Tadaidosiidrinfunicaey nsdififvaredledldidoausn
nsdlldusngdlesiifanternaiien violivsngdinfiuiesraien wieliumngitailesiinun
wagdnindat Tldin wuy. denanllusnganiuiifius 3o n.p. 8921370 no place of publication
isndufien
. dninfiud Wldnmedediinfuifusnglumisde
. it Wldameiiavvosdnmsings (wilsdeniwlneg) vie Miavvesdadnfnge
(nlsFenwsangw)
1.2 wilsde (ANw) finusauifen
Book (print) Single Author
129679 (example)
. man’ l@naud. MATaduruIURBNINILNLLAUIM S5 T0EY. Vel 15efiu
URIVNYIRYVOUBNY URINEIRYVOUBNY; 2537.
» Jenkins PF. Making sense of the chest x-ray: a hands-on guide. New York: Oxford
University Press; 2005.
1.3 wilsde @Wun) fiwus 2-6 au
Book (print) 2-6 authors
fifanus 2-6 au TWlddedinusynauauisaudive 6 Auiederiomanegania ()
vadonugaveglildiniomungminana ()
1.4 wilsde @Nu) ginwusuinndi 6 au
Book (print) More than 6 authors
ddfmudinnnii 6 au Tilddoginus 6 auusn AusheieSominegana () udmade
“wazAniz.” (@UsulonansoBanwve) v3e “et al.” (@SULLNANTDNBINYITINGY)
#20¢/ 9 (example)
Phillips H, Rogers B, Bernheim KL, Liu, H. Hunter PG, Evans J, et al. Community

medicine in action. New York: Eastern Press; 2005.
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1.5 wilede @Run) dhnusiluaaidu wienu
Book (print) institution as authors
#9989 (example)
atinnumanUssiugua i, sienunisasmanUseiugunmiiui Usednt 2554.
14U U3 avilnsnsuauouswuaade Sif; 2555,
1.6 WTNEDAUTIUIENT
Book with editor(s)
1798179 (example)
« Ay endy, Uszaes nende, ussansnis. nsuiiRluheRndeiond. nswmamuas:
yafisuin; 2535.
« Norman lJ, Redfern SJ, editors. Mental health care for elderly people. New York:
Churchill Livingstone; 1996.
1.7 wilideddnnsaiindldunainiesayn wie dunasiiln
eBook accessed from a library-subscribed database or from the internet
179879 (example)
« Collins R. Differential diagnosis in primary care [Internet]. 4thed. Philadelphia:
Lippincott Williams & Wilkins; 2008 [accessed Feb 1, 2009]. Available from: Books@
Ovid
» Richardson ML. Approaches to differential diagnosis in musculoskeletal imaging
[Internet]. Seattle (WA): University of Washington School of Medicine; 2007-2008
[revised 2007-2008; accessed Mar 29, 2009]. Available from: http://www.rad.
washington.edu/mskbook/index.html
1.8 unwilsluniedeniasin
Chapter, section, part or contribution in an edited book - with named author(s)

SURUULSBIMUAGIUAS

Ya s

Fogflnus (Authon). Teum (Title of a chapter). Tu (in): Foussauidns (Name of editor), USsUIBNS

v A

(editon). FomTsde (Title of the book). adsfiiu (Edition). iesiifiu (Place of publication): dtiniss
(Publisher); Ufifius (Year). wti (p.) iwsn-migaving (first page-last page).

129679 (example)

o loBu weyads, dunu lavate, onad Jamna. lsafivlaendn. Tu: onad Jaumna,
UFTUTNS. ANTIIVINYANENS. NTUNN: LSINUNTI¥9I0U90; 2554. v 691-725.

» Whitley RJ. Varicella-zoster virus infections. In: Fauci AS, Braunwald E, Kasper DL,
Hauser SL, Longo DL, Jameson JL, et al, editors. Harrison’s principles of internal

medicine. 17th edition. New York: McGraw-Hill Companies; 2008. p. 1102-5.
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2. 919613 Journal)

%EIQJLLG]'& (Author). FoiSes (Title). F8315815 Uournal). I7ifum (Year of publication); U (Year):
wiusn-nigaving (first page-last page).

1798179 (example)

3 19

4515 Tuneaed, AT wraniad, ady Junsuitey, afas guInY, WUNeA NRATYFILUT,

a

Flarssu yaynd, wazamz. N1INUMIUNISLden Olanzapine ShwidUlsuen UHUNIALIY
a1 TssneutaasuAsuUNS. MIasauaNinlnveguisuseelny. 2555; 57: 447-54.

» Falk G, Fahey T. C-reactive protein and community-acquired pneumonia in ambulatory care:
systematic review of diagnostic accuracy studies. Fam Pract. 2009; 26: 10-21.

3. 9189°1UN15UsEYN FUNUn (Proceeding) altuauysal

FoussauiBs (Name of editor), U350418n13 (Editon). Fei304 (Title). %amsﬂszsqm (Conference title);
Tu Wwiau UUseau (Date Month Year of conference); amuﬁ%’mﬂawm (Venue). Wiosiinuy
publication): dtindiast (Publisher); Ufifiunt (Year of publication).

(Place of

179879 (example)

 Kent-Hughes MO, Fabb W, editors. Fifth world conference on general practice proceedings;
Oct 1-7, 1972; Dallas Brooks Hall, Melbourne. Melbourne: Ramsay Ware Publishing; 1972.
+ Association of Surgical Oncologists (Thailand), International College of Surgeon (Thailand
Section). Proceeding ASOT 2003: 1st Scientific Meeting “Cancer management of today

from gene to cure”; July 12-14, 2003; Ambassador City Jomtien Hotel, Pattaya. n.p.; 2003.
4. nansdlannsalind/ingunsuudumasiin

%ammq (Author). Fei301 (Title of the article) [‘Uivmwuaqaa/’aam Type of publication]. Viifiu (i

L@J’e] Ju weu U accessed Month Date, Year]. Wnalaan (Available from): SZJEJL’J‘LJiﬁ?jm (Name of website).

#2987 (example)
« International Committee of Medical Journal Editors. Uniform requirements for manuscripts

submitted to biomedical journals: statement of purpose: about the uniform requirements

[Internet]. 2010 [accessed May 10, 2013]. Available from: http://www.icmje.org/sop labout.
html
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N3IATENUNAAUTTIAL/UNAMUNLAY/ S189ugUoe

Midunszas Ad Sadlassiinssauunisaodind Isvesvousiiy 1 i) uavdnszozdonii
WU 0.5 7 uasuszesvinaussita 1 usavie shiFedildsuuuusnusoun 16 wliafu (bold) Sauuad
vovihevesingny uazdenlildsunuusnusuun 16 vinfsssun dauundevouderominnssay

1. Hai30s (Mulne) Tsuuuusnusuun 18 wiadmun (bold) Sauudaveuinevesthnszamy

2. Fafimusyniinu (munlne) wieuTedonnndins@nungaan 19isnwsuun 16 vlnfsssuan
FUITAVUTBVRIMTINTEAY

3. Yoviapany vieaauAnw (Mwlne) Tifshusaun 16 winfsssua danudaveudng
VINTNTEAY

4. undage (Manwilne wazsange) Wenluundnge 196nusvunn 16 wiindasssum Sauun
N3A18TAveU8vemTNTEAY dAue1ilaiiy 350 A

5. unth Usznauseussiiuiomussteasuvdedeiauauuzvssunay arweilifu 12 ussin

6.3nqUszaeA

7. \ilonvasunany UsznaudeiataSesmudidoudesnisiaue nsdiifsunm wianss
Tdsuvssgludomvosunany mans sunn uwugd Wldnaton 2 dundaviidy msdldamsiiu
3 -5 A9

8. unagy

9. 1NA138198¢ sUuuUNsBeulildguuvudeiunseseuinusiuady

i ¥ A a ¢
waulun1sFuRNan
unAufidlinesussangnisiiansan wsdeslinefiuimeunslunsasintou uassadliegly

2193810 0INT5IBNANTUIINITANTOU

nsdeiualtu
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INSTRUCTIONS for AUTHOR and PREPARING MAIN MANUSCRIPT
for PUBLISHING in BURAPHA JOURNAL OF MEDICINE (BJM)

BJM is a peer-reviewed general medical journal which is published yearly, either in Thai or
English languages. The articles from both within and outside the Faculty of Medicine, Burapha
University are invited. The research article must be approved by the Ethics Committee of the
Institutions, Organizations or Agencies. Manuscripts have not been published previously in print
or electronic format and are not under consideration by another publication or electronic

medium. The author will receive a copy of the journal when the article has been published.

Types of articles published in BJM

« Original article is a research which reports of data from original research.

« Review article is a comprehensive, authoritative, descriptions essay or scientific paper
which provides a knowledge-oriented synthesis of research on a topic at that moment in time
from either within or outside the country.

 Special Article and Commentaries is an article or comment on the matter in an article
of a special interest or knowledge, including exclusive interviews, medical policy. comments
of experts, and reviews.

« Case report is a report of patients with disorders to rare diseases, injury or innovations
describe a diagnostic or therapeutic dilemma, suggest an association, or present an important
adverse reaction. All case report articles should indicate that informed consent to publish the
information was granted from the patients or their guardians.

« Miscellaneous is the other useful reports related to the medical field and public
health that encourages mutual understanding among practitioners.

+ letter to the editor and Letter in reply

Instructions for Authors

Preparing Main Manuscript Text: The original typescript, in print and on data file
diskettes (CD only) must be submitted, including copies of all illustrations, legends and
references. All must be typed single-line-spaced on 8%" x 11" (Ad4) white bond paper, using
front TH SarabunPSK. Only a word processor (Microsoft Word 2003 onward) should be used.
Margins must be at least 1 inch, and 0.5 inch indentation. Metric measurements are to be used
throughout the text and illustrative materials. Generic names for drugs are to be used. Brand

names may be included in parentheses.
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Titles: The title must be short, specific, and clear. The title page should be typed on a
separate sheet and include the full name, degree and academic affiliations and e-mail address

of all authors.

Abstracts: Submit abstracts in duplicate, both in English and Thai, which must include
a concise statement in not more than 250 words of what was done, what was found and what

was concluded. If there is no Thai author, Thai abstract is not required.

IWustrations and Tables: Use only illustrations that clarify and augment the text.
Submit illustrations in duplicate, unmounted, and untrimmed. High contrast, glossy-prints (not
photocopies) are requested. Original drawings should be professionally drawn in black India
ink. Figure number, name of senior author, and arrow indicating “top” should be typed on a
gummed label and affixed to the back of each illustration. All lettering must be legible after
reduction to column size. Each table should be typed double - spaced on a separate sheet, and
should supplement rather than duplicate the text. They should be numbered consecutively
as mentioned in the text and each must have a heading. Color illustrations will be published

at the author’s expense.

References: Authors are responsible for accuracy of their references. The cited references
should be listed in consecutive order and superscript them at the end of sentence. Once a
reference is cited, all subsequent citations should be running in queue to the original number. All
references must be cited in the text or tables. Unpublished data and personal communication
are not accepted. Use the form of references and the titles of journals abbreviated, according
to the style used in Index Medicus (the Vancouver system). If there are more than six authors,

the first six authors are listed followed by “et al.”

Manuscript Acceptance: Manuscripts are received with the understanding that they are
not under simultaneous consideration by another publication. Accepted manuscripts become

the property of the Burapha Journal of Medicine and must not be published in other journal.

Manuscript Submission: All manuscripts should be submitted with a cover letter and
submission form, addressed to the Editors-in-Chief, with explains why the manuscript should
be published in BJM.
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