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Editorial

Throughout histories of social changes there have been diversities in the
areas of interests. For example, in the agricultural era, the search for “land” was
important, while the industrial age focused on “labor”. As for the modern era, as
a result of rapid changes in information technology (Digital Disruption) coupled
with the COVID-19 pandemic, societies have embraced a new normal way of life.
Through the great consumption of modern social media “time” is now the most
important natural resource. While everyone has the same 24 hours each day, this “time”
resource has different values and meanings for different users. “Time” varies
according to the potential to learn new things of the individuals.

The Journal of Chulabhorn Royal Academy (JCRA), Year 4, No. 3 (July-September
2022) has advanced and grown from the “time” given by our readers and authors who
are academicians. The editorial team believes that it is a worthwhile and beneficial
academic effort through the sharing of relevant knowledge and experience. Research
articles being disseminated in this issue includes 1) “Distinguishing Lipid-Poor
Adrenal Adenoma from Non-Adenomatous Lesions: Accuracy of Identification
and the Most Appropriate Contrast Washout Index Using the Contrast-Enhanced
Washout Multidetector CT 10-Minute Delayed Imaging Protocol”, 2) “Factors
Associated with False Positive Treadmill Exercise Stress Test Results”, 3) “The
Survey of Problems, Needs for Development Among Nursing Personnel
of Care Management for Patients with Dangerous Contagious Diseases,
Emerging Diseases, and Re-Emerging Diseases” , 4) “Risk of Exposing to
Prohibited Substances in Sports from Stakeholders in Thai Athletes”, 5) “Effects
of Phthalate Exposure in House Dust on Non-Communicable Diseases in the
Elderly” and 6) “Factors predicting behavior in the prevention of COVID- 19
of the people of Nakhon Si Ayutthaya District”, which is the result of the
academic research conducted by Chulabhorn Royal Academy and other higher
education institutions.

Please consider reading the research articles and academic articles

which have been searched, researched, and filtered well, both by the authors
and the experts who have given quality opinions on the articles’ evaluation.

ﬂﬂ Woﬂ h-é

Professor Nithi Mahanonda, M.D.
Chief Editor
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Abstract

Background: Because of the contrast washout characteristic of adrenal adenoma, Siriraj Hospital uses
the 10-minute delayed imaging computed tomography (CT) protocol to evaluate adrenal masses.
No reports in Thailand have described the performance of this protocol to date.

Objective: This study was performed to identify the accuracy of identification and the most appropriate
contrast washout index to distinguish lipid-poor adrenal adenoma from non-adenomatous lesions
using the 10-minute delayed imaging CT protocol.

Materials and Methods: This retrospective review involved patients who underwent the CT adrenal
protocol with 10-minute delayed imaging at Siriraj Hospital from January 2005 to December 2017.
In total, 285 adrenal masses that were smaller than 4 cm and had a poor lipid component (density
of >10 HU) were assessed in 261 patients who were given a pathologic diagnosis or underwent
follow-up imaging. Non-contrast images were obtained before intravenous contrast administration
with an 80-second and 10-minute scan delay. The absolute percentage washout (APW) and relative
percentage washout (RPW) of the adrenal masses were calculated. Receiver operating characteristic
analysis was performed to evaluate the protocol performance and the most appropriate contrast
washout value with which to identify lipid-poor adrenal adenoma.

Results: The test appeared to be the most accurate when using an APW of 47% and RPW of 34%. The
APW of 47% showed a sensitivity of 96.5%, specificity of 89.3%, and accuracy of 95.8% (p < 0.001),
while the RPW of 34% showed a sensitivity of 89.5%, specificity of 96.4%, and accuracy of 90.2% (p <
0.001).

Conclusion: An APW of 47% and RPW of 34% were the most appropriate washout indexes, offering
high accuracy to distinguish lipid-poor adrenal adenoma from non-adenomatous lesions.

Keywords: 10-minute contrast washout CT, Adrenal adenoma, Absolute percentage washout, Lipid
poor adenoma, Relative percentage washout

Introduction cal symptoms in some patients. The incidence

Adrenal adenoma is a benign tumor of the of adrenal adenoma was 9% in one autopsy
adrenal cortex and is incidentally found in most series’. Adrenal adenoma can be divided into
patients. However, it can cause endocrinologi- lipid-rich adenoma (<10 Hounsfield units [HU])
J Chulabhorn Royal Acad. 2022; 4(3): 95-102 95
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and lipid-poor adenoma (>10 HU). It is important
to distinguish adrenal adenoma from other
malignant masses because of the differences
in the prognosis and further management.
For example, adrenocortical carcinoma should be
detected early and staged for surgical planning,
whereas adrenal adenoma can be observed
and followed up?. However, it is not easy to
distinguish lipid-poor adrenal adenoma from
other non-adenomatous lesions (including infection)
and malignancies (such as adrenocortical
carcinoma, metastases, and pheochromocytoma)
based on the general character of the mass on
computed tomography (CT) images. Because of
the rapid contrast washout characteristic of
adrenal adenoma, radiologists currently use the
10- or 15-minute delayed imaging CT protocol
to evaluate adrenal masses and to diag-
nose lipid-poor adrenal adenoma. Radiologists
measure adrenal masses in HU and then calculate
both the absolute percentage washout (APW)
and relative percentage washout (RPW).

In a study by Blake et al.?, the proper washout
values for the 10-minute delayed protocol were
an APW of 52%, which showed a sensitivity of
100% and specificity of 98%, and an RPW of
37.5%, which showed a sensitivity of 100%
and specificity of 95%. A study by Patel et al.?
suggested that the proper washout values for
the 15-minute delayed protocol were an APW
of 60%, which showed a sensitivity of 97.8%,
specificity of 94.7%, and accuracy of 98.4%,
and an RPW of 40%, which showed a sensitivity
of 100%, specificity of 100%, and accuracy of
98.9%. Adenomas typically have an APW and
RPW above the threshold values. Adrenal
metastases, adrenocortical carcinomas, and
some pheochromocytomas usually washout to
a lesser degree”.

Siriraj Hospital has been using the 10-minute
delayed imaging CT protocol to evaluate adrenal

masses since 2005. This protocol is very useful
and time-saving for busy CT departments.
However, no reports in Thailand have yet
described the performance of this protocol or
the most appropriate contrast washout index
to distinguish lipid-poor adrenal adenoma from
non-adenomatous lesions.

Thus, the objective of the current study
was to identify the accuracy of identification and
the most appropriate contrast washout index
to distinguish lipid-poor adrenal adenoma from
non-adenomatous lesions by using the 10-minute
delayed imaging CT protocol.

Materials and Methods

This retrospective study was approved by
the Siriraj Institutional Review Board (Si 874/2019
and SIRB protocol number 782/2562(IRB1)).
The data of all patients were reviewed by
approval and confidentially. All CT cases in
the picture archiving and communication
system in which the 10-minute delayed imaging
protocol was used at Siriraj Hospital in Bangkok,
Thailand from January 2005 to December 2017
were reviewed. In total, 286 adrenal masses
that were smaller than 4 cm and had a poor
lipid component (>10 HU) were assessed in 262
patients who were given a pathologic diagnosis
or had at least 2-year CT images and clinical
follow-up data.

Multidetector CT images were obtained
with a non-contrast scan comprising an 80-sec-
ond portal phase and a 10-minute delayed
phase. A genitourinary radiologist with 17 years’
experience and a third-year radiologic resident
assessed all the adrenal masses and measured
them in HU. The region of interest encompassed
at least two-thirds of the mass and avoided
cystic areas or calcification. Measurements of
the masses in the non-contrast phase, 80-second
portal phase, and 10-minute delayed phase were

(HU of mass in portal phase — HU of mass in delayed phase) x 100

APW (%) =

(HU of mass in portal phase — HU of mass in non-contrast phase)

(HU of mass in portal phase — HU of mass in delayed phase) x 100

RPW (%) =

(HU of mass in portal phase)

J Chulabhorn Royal Acad. 2022; 4(3): 95-102
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confirmed by consensus. The APW and RPW of
the adrenal masses were then calculated as follows.

The results of the pathologic diagnosis and
follow-up CT images of all the included adrenal
masses were reviewed. Pathologic findings that
suggested adrenal adenoma or follow-up CT
images that were obtained within at least
2 years and exhibited size stability were used as
the gold standard for diagnosis of adrenal adenoma.

The APW, RPW, gold standard results of adrenal
lesions, and other descriptive information were
statistically analyzed using SPSS version 25 (IBM
Corp., Armonk, NY, USA). Receiver operating
characteristic (ROC) analysis was carried out to
evaluate the test performance and determine
the most appropriate contrast washout value
to distinguish lipid-poor adrenal adenoma from
non-adenomatous lesions. The chi-square test
was also performed to obtain the sensitivity,

specificity, and accuracy of the APW and RPW in
the identification of adrenal adenomas by using
the most appropriate contrast washout value.

Results

This study involved 261 patients (92 men and
169 women) with an adrenal lesion; 11 men
and 13 women had 2 adrenal lesions (Table 1).
The chi-square test showed that sex did not
have a significant impact on the incidence of
lipid-poor adrenal adenoma (p > 0.05) (Table 2).
The 261 patients had 285 adrenal lesions, which
were divided into 257 lipid-poor adenomas, 1
adrenocortical carcinoma, 7 pheochromocytomas,
and 20 other lesions (16 tuberculosis and
granulomatous infections, 1 adrenal cortical
tumor, 1 ganglioneuroma, 1 lymphoma, and 1
fibrous tissue with lymphocytes) (Table 1).

Table 1. Characteristics of patients and types of adrenal masses

Characteristics n Percentage (%)
Sex
Male 92 35.25
Female 169 64.75
Total 261 100
Age (years)
Mean 56.252
Minimum 19 -
Maximum 88
Types of adrenal masses
Lipid-poor adenoma 257 90.18
Adrenocortical carcinoma 1 0.35
Pheochromocytoma 7 2.46
Others 20 7.02
Total 285 100
J Chulabhorn Royal Acad. 2022; 4(3): 95-102 97



Table 2. Sex and types of adrenal masses

Type of adrenal mass

Other Adenoma Total
n 14 168 182
Female o
s % within adenomas 50.0% 65.4% 63.9%
ex
n 14 89 103
Male o
% within adenomas 50.0% 34.6% 36.1%
n 28 257 285
Total o
% within adenomas 100.0% 100.0% 100.0%
Exact Sig. (two-sided) 0.102
Exact Sig. (one-sided) 0.055

Sig., significance

The ROC analysis of APW and RPW showed and 0.957 for APW and RPW, respectively, with

that the area under the ROC curve was 0.948 statistical significance (Figures 1, 2; Tables 3, 4).
ROC Curve
1.0
0.8
z- 0.6
2
Z
]
N o4
0.2
0.0 : : . ‘
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Diagonal segments are produced by ties.

Figure 1. ROC curve of APW. ROC, receiver operating characteristic; APW,
absolute percentage washout.

Table 3. Area under the curve of APW
Test result variable: APW

. Asymptotic 95% CI
Area Std. Error® Asymptotic Sig.

Lower bound Upper bound
0.948 0.030 0.000 0.889 1.000

*Under the nonparametric assumption.

°Null hypothesis: true area = 0.5.
Cl, confidence interval; APW, absolute percentage washout; Std., standard; Sig., significance

J Chulabhorn Royal Acad. 2022; 4(3): 95-102 98
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Figure 2. ROC curve of RPW. ROC, receiver operating characteristic; RPW,
relative percentage washout.

Table 4. Area under the curve of RPW

Test result variable: RPW

Area Std. Error®

Asymptotic 95% CI

Asymptotic Sig.”

Lower bound Upper bound

0.957 0.033

0.000

0.891 1.000

*Under the nonparametric assumption.

°Null hypothesis: true area = 0.5.

Cl, confidence interval; RPW, relative percentage washout; Std., standard; Sig., significance

The test appeared to be the most accurate
when using an APW of 47% and RPW of 34%,
whereby non-adenomatous lesions, including
malignancy, were detected with significant
accuracy (p <0.001).

The APW of 47% could distinguish lipid-poor
adrenal adenoma from non-adenomatous lesions,
including malignancy, with a sensitivity of 96.5%

(248 of 257 lesions), specificity of 89.3% (25 of
28 lesions), and accuracy of 95.8% (Table 5).

The RPW of 34% could distinguish lipid-poor
adrenal adenomas from non-adenomatous
lesions, including malignancy, with a sensitivity
of 89.5% (230 of 257 lesions), specificity of
96.4% (27 of 28 lesions), and accuracy of 90.2%
(Table 6).
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Table 5. Sensitivity and specificity of APW of 47%

Type of adrenal mass

Total
Other Adenoma
n 25 9 35
<47% o
% within adenoma 89.3% 3.5% 12.3%
APW
n 3 248 251
247% o
% within adenoma 10.7% 96.5% 88.1%
n 28 257 285
Total o
% within adenoma 100.0% 100.0% 100.0%
APW, absolute percentage washout
Table 6. Sensitivity and specificity of RPW of 34%
Type of adrenal mass
Total
Other Adenoma
n 27 27 54
<34% o
% within adenoma 96.4% 10.5% 18.9%
RPW
n 1 230 231
>34% o
% within adenoma 3.6% 89.5% 81.1%
n 28 257 285
Total _
% within adenoma 100.0% 100.0% 100.0%

RPW, relative percentage washout

Discussion

In this study, lipid-poor adrenal adenoma
showed rapid and significant contrast washout
in the 10-minute scan delayed CT images,
corresponding to the nature of the disease,
whereas other non-adenomatous lesions showed
relatively less contrast washout in the delayed
phase.

The ROC analysis showed that the most
appropriate contrast washout values to
distinguish lipid-poor adrenal adenomas from
non-adenomatous lesions were an APW of 47%
and RPW of 34%, with statistical significance.
According to the chi-square test, the APW of
47% showed a sensitivity of 96.5%, specificity
of 89.3%, and accuracy of 95.8% (Table 5), and
the RPW of 34% showed a sensitivity of 89.5%,
specificity of 96.4%, and accuracy of 90.2% (Table 6).

In comparison, Blake et al.” reported that
the proper washout values for the 10-minute
delayed protocol were an APW of 52%, which

showed a sensitivity of 100% and specificity of
98%, and an RPW of 37.5%, which showed a
sensitivity of 100% and specificity of 95%. This
previous work showed higher sensitivity and
specificity than those reported in the present
work. This might be explained by the fact that
our study included more than twice as many
adrenal masses as that in the previous study.

The RPW threshold of our study was lower
than that in a study by Pefia et al.>, who evaluated
indeterminate (lipid-poor) adrenal masses using
a mean 9-minute delayed scanning protocol
and an RPW threshold of 50% to characterize
benign or malignant lesions correctly in 99 of
101 lesions. The RPW in their study was much
higher than that in our study. According to the
nature of the rapid washout of an adenoma,
waiting less time on the delayed images should
provide a lower threshold value. For example, in
the study of the 15-minute delayed protocol by
Patel et al.?, a 40% RPW was recommended as a
cut-off threshold.
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Furthermore, compared with the results
obtained by Szolar et al. ¢, who reported a 50%
APW and 40% RPW with a 10-minute delayed
protocol, both the sensitivity and specificity for
the diagnosis of adenomas were 100%. However,
the number of adenomas in that study was only 23.

Finally, we can compare our results with
those from the study by Sangwaiya et al.”, who
used a 10-minute delayed protocol to distinguish
adrenal adenomas from other non-adenomatous
conditions. Their study concluded that the
10-minute delayed protocol reduced the sensitivity
for the detection of adenomas. The sensitivity
for the detection of adenomas was 71.3% for
an APW threshold of 50% and 81.4% for an RPW
threshold of 35% in their study, which were
lower than the values obtained in our study.

Thus, in our opinion, it is acceptable to use
the 10-minute delayed imaging protocol in
abdominal CT scans to distinguish lipid-poor
adrenal adenomas from non-adenomatous
lesions, including malignancy, by using an APW
of 47% and RPW of 34%.

Our study had two main limitations. First, for
patients with no pathological diagnosis, we used
CT and clinical follow-up data obtained within
at least 2 years to confirm the benignity of
the masses. Second, instead of calculating
the interobserver agreement, we used the
consensus between two readers.

Conclusion

An APW of 47% and RPW of 34% were
the most appropriate washout indexes and
demonstrated high accuracy to distinguish lipid-
poor adrenal adenomas from non-adenomatous
lesions, including malignancy, with statistical
significance (p<0.001). The APW of 47% showed
a sensitivity of 96.5%, specificity of 89.3%, and
accuracy of 95.8%, and the RPW of 34% showed
a sensitivity of 89.5%, specificity of 96.4%, and
accuracy of 90.2%. Thus, this study demonstrated
that it is acceptable to use a 10-minute delayed
imaging CT protocol to distinguish lipid-poor
adrenal adenoma from non-adenomatous lesions,
including malignancy. This protocol is highly
convenient for institutions with busy CT schedules,
such as Siriraj Hospital, and can also be more

comfortable for patients than the 15-minute
delayed protocol because of the shorter CT
scanning time.
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Abstract

Background: The treadmill exercise stress test (EST) is predominantly performed in patients who are
symptomatic or suspected of having ischemic heart disease. This study was conducted to study the
factors associated with false positive EST results for CAD.

Methods: This was a cross-sectional study. Patients who obtained a positive EST result at the Cardio-
vascular Division, Department of Internal Medicine, Phramongkutklao Hospital, and who subsequently
underwent coronary angiography (CAG) or coronary computed tomography angiography (CCTA)
between October 2013 and October 2016 were included. Patients were divided into two groups, true
positive and false positive, depending upon the CCTA and CAG data. The two groups were compared
with each other.

Results: One hundred and seventy-two patients were included, 67% of whom were male. Ninety-five
(55.2%) patients, most of whom were male (65.3%), had a false positive EST result. The mean age in
the true positive group was 64.6 years, and that in the false positive group was 59.7 years. There
was no significant difference in blood pressure response between the two groups. In the univariate
analysis, in female patients, risk factors, including diabetes and dyslipidemia, appropriate heart rate
responsiveness, upslope ST depression, and downslope ST segment depression confined to the inferior
leads, had a statistically significant correlation between groups. Multivariate analysis to determine the
independent predictors of a false positive EST result identified female sex (odds ratio [OR], 3.90; 95%
confidence interval [Cl], 1.36-11.18; p=0.011) and upslope ST segment depression (OR, 74.03; 95% Cl,
7.74=707.65; p < 0.001). The most commonly involved vessel was the left anterior descending artery
(62, 81.58%), followed by the right coronary artery (52, 67.53%), and the left circumflex artery (49,
63.64%).

Conclusions: Female sex and upslope ST segment depression are associated with false positive EST
results.

Keywords: EST= exercise stress test, CCTA= coronary computed tomography angiography, CAG=
coronary angiography
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Introduction

Coronary artery disease (CAD) is one of the
most common contemporary health problems.
Coronary angiography (CAG) is the investigation
of choice for the diagnosis of significant CAD.
A meta-analysis of about 58 published papers
involving approximately 12,000 patients with no
prior myocardial infarction who underwent CAG
found a broad variability in specificity and sensi-
tivity. The mean sensitivity and specificity were
67% and 72%, respectively." However, CAG is
an invasive technique. Therefore, exercise stress
testing (EST), in which heart rate, blood pressure,
and electrocardiogram (ECG) are monitored,
is often used to screen for CAD in patients who
are symptomatic or suspected of having heart
disease. It is widely used because it is cost
effective and widely available in tertiary care
centers.

This study was performed to compare two
groups based on their EST results, either true
positive or false positive, to identify the factors
that can lead to a false positive EST result for
CAD.

Methods

This was a cross-sectional study, and was
performed at Phramongkutklao Hospital from
October 1, 2013 to September 30, 2016. All
patients who had a positive EST result and
underwent coronary computed tomography
angiography (CCTA) or CAG during this period
were included in the study.

All patients underwent EST according to
the Bruce protocol. ST segment depression
>0.1 mV at 80 ms after the J point (ST 80) in
three consecutive beatsinanylead duringthetest
or in the recovery phase was considered a positive
EST result. Furthermore, ST segment elevation
>0.1 mV (1 mm) for three consecutive beats
in any leads except AVR was also considered
a positive EST test result.? Results were
categorized as positive or negative. The exclusion
criteria included abnormal baseline ECG, such as
WPW, LBBB, and ST segment depression >1 mV,
and patients who were taking digoxin.

Patients who had a positive EST were

advised to undergo CCTA or CAG. Significant
coronary vessel stenosis was defined as narrowing
of 70% or more in any coronary artery
as seen on CAG. In the case of luminal
narrowing of 50% or more on CCTA, patients
were advised to undergo subsequent CAG.

The results were divided into two groups:
a true positive group if CAG revealed luminal
stenosis more than 70%, and a false positive
group if CAG revealed luminal stenosis less than
70%, or if CCTA revealed minimal or mild luminal
stenosis.

Descriptive statistics were compared between
the two groups using the independent t test
and proportions were compared between the
two groups using Fisher’s exact test; multivariate
statistical analysis was performed using logistic
regression analysis. Statistical significance was
set at a confidence interval of 95%.

Results

In this study, 479 patients had a positive EST
result. All patients were assigned to undergo
CAG or CCTA. Only 172 patients, 129 (75%) men
and 43 (25%) women, underwent CCTA or CAG.
One hundred patients underwent CAG, and 72
underwent CCTA, of whom eight were recom-
mended to undergo CAG because of significant
luminal narrowing (50% or more).

The mean age of patients in this study was
62.12 years. The mean age of the true positive
group was 64.58 years while it was 59.65 years
in the false positive group (Table 1). Of the 172
patients, 77 (44.8%) patients had coronary
artery disease and were included in the true
positive group, while 95 (55.2%) patients had
normal or mild CAD and were included in the
false positive group (Figure 1).

In the true positive group, 67 (87.01%) were
male and 10 (12.99%) were female, while 62
(65.26%) men and 33 (34.74%) women were
included in the false positive group. Apart from
diabetes mellitus, other strong risk factors, such
as hyperlipidemia, hypertension and a history
of coronary artery disease, were statistically
significantly different between the two groups
(Table 1).
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Figure 1. Percentage of true and false positives among patients with a positive EST result

Table 1. Baseline characteristics of the participants

Characteristics

True positive group

False positive group

(N=77) (N=95)
Mean age (years) 64.58 59.65
Gender
Male 67 (87.0) 62 (65.3)
Female 10 (13.0) 33(34.7)
Underlying disease
Diabetes 25(32.5) 19 (20.0)
Hypertension 59 (76.6) 51 (53.7)
Dyslipidemia 58 (75.3) 56 (59.0)
History of CAD 24 (31.2) 10 (10.5)
BP response during EST
Appropriate 67 (87.0) 77 (87.1)
Exaggerated response 10 (13.0) 18 (19.0)
ECG changes during EST
Upslope 1(1.3) 30(31.6)
Horizontal 49 (63.6) 53 (55.8)
Downslope 27 (35.1) 12 (12.6)
Coronary finding results
CAD < 50% stenosis from CTA 0 64 (67.4)
CAD < 70% stenosis from CAG 0 31(32.6)
CAD 2 70% stenosis from CAG 77 (100) 0

In the univariate analysis, more women were
present in the false positive group than in the
true positive group (p = 001). Blood pressure
response was not significantly different between
the two groups. There were significant differences
in risk factors, including hypertension (p = 0.002),
dyslipidemia (p = 0.024), and history of coronary
artery disease (p =0.001), between the two groups.

In the false positive group, 21 participants had
inappropriate heart rate responsiveness (HRR),
while nine participants had inappropriate HRR
(P =0.002). There were 53 participants (55.8%)
in the true positive group and 20 participants
(26%) in the false positive group (p < 0.001) who
achieved high EST workload.
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There were statistical differences between
the two groups regarding the number of par-
ticipants with chest pain during exercise, with
21 participants (27.3%) in the true positive
group and four (4.2%) in the false positive group.
Upslope ECG changes during exercise were
found in 30 participants (31.6%) and 1 partici-

pant (1.3%) in the true positive group (p <0.001).
Abnormal ECG findings confined to the inferior
lead were revealed on 12 participants (15.58%)
in the true positive group and 28 participants
(44%) in the false positive group (p = 0.001) as
shown in Table 2.

Table 2. Univariate analysis of factors associated with false positive EST results

Independent factors True positive group  False positive group Odds ratio P value
(N=77) (N=95) (95% ClI)

Sex

Male 67 (87.0) 62 (65.3) 0.63 (0.49-0.80) 0.001*

Female 10 (13.0) 33 (34.7) 1.60 (1.25-2.04) 0.001*
Underlying disease

Diabetes 25(32.5) 19 (20.0) 0.73 (0.50-1.05) 0.062

Hypertension 59 (76.6) 51 (53.7) 0.65 (0.51-0.84) 0.002*

Dyslipidemia 58 (75.3) 56 (59.0) 0.73 (0.56-0.95) 0.024

History of CAD 24 (31.2) 10 (10.5) 0.48 (0.28-0.82) 0.001*
BP response during EST

Appropriate 67 (87.0) 77 (87.1) 0.83 (0.61-1.14) 0.292

Exaggerated response 10 (13.0) 18 (19.0 1.20(0.88-1.65) 0.292
Heart rate recovery

Appropriate 56 (72.7) 86 (90.5) 2.02 (1.15-4.54) 0.002*

Inappropriate 21 (27.3) 9(9.5) 0.50(0.28-0.87) 0.002*
EST workload

High 20 (26.0) 53 (55.8) 1.17 (1.31-2.24)  <0.001*

Moderate 30(39.0) 33(34.7) 0.92 (0.69-1.23) 0.568

Low 27 (35.0) 9(9.5) 0.40 (0.22-0.71) 0.001*
Symptom during exercise

No symptoms 19 (24.7) 35(36.9) 1.27 (0.98-1.66) 0.087

Leg discomfort 8 (10.4) 11 (11.6) 1.05 (0.70-1.59) 0.805

Shortness of breath 29 (37.7) 45 (47.4) 1.19 (0.91-1.56) 0.201

Chest pain 21(27.3) 4(4.2) 0.26 (0.10-0.64) <0.001*
ECG change during exercise

Upslope 1(1.3) 30(31.6) 2.10(1.74-2.54) <0.001*

Horizontal 49 (63.6) 53 (55.8) 0.87 (0.66—-1.13) 0.298

Downslope 27 (35.1) 12 (12.6) 0.49 (0.30-0.80) 0.001*
Abnormal leads during exercise

Anterior 8 (10.39%) 6 (6.3) 0.76 (0.41-1.41) 0.331

Inferior 12 (15.58%) 28 (44.0) 1.63 (1.27-2.08)  0.001*

Lateral 18 (23.38%) 13 (13.7) 0.82(0.62—1.09)  0.163

Others 39 (50.65%) 38 (40.0) 0.72 (0.47-1.12) 0.100

CAD, coronary artery disease; BP, blood pressure; EST, exercise stress test; ECG, electrocardiography; EST,

exercise stress test
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Multivariate analysis to determine the
independent predictors of false positive EST
results identified female sex (OR, 3.90; 95% ClI,
1.36-11.18; p = 0.011), high EST workload (OR,
5.21; 95% Cl, 1.27-21.26; p=0.022), and upslope
ST segment depression (OR, 74.03; 95% Cl,
7.74-707.65; p < 0.001) (Table 3).

CAG revealed that 24 (31.17%) patients had
single vessel disease, 19 (24.68%) patients had
double vessel disease, and 34 (44.16%) patients
had triple vessel disease. The coronary vessels
that were affected included the left main
coronary artery (12, 15.58%), left anterior
descending artery (LAD; 62, 81.58%), left circumflex
artery (LCX; 49, 63.64%), and right coronary
artery (RCA; 52, 67.53%) as shown in Table 4.

Table 3. Multivariate analysis of factors associated with false positive EST results

Independent factors Odds ratio (95% Cl) P Value
Female sex 496 (1.59-15.51) 0.006*
Hypertension 0.64 (0.23-1.83) 0.505
Dyslipidemia 0.42 (0.15-1.19) 0.103
History of CAD 0.69 (0.23-2.05) 0.505
BP response during EST 0.57 (0.16-2.28) 0.387
Heart rate recovery 0.60 (0.16—2.28) 0.454
EST workload

Low 1

Moderate 2.45 (0.68-8.90) 0.172

High 5.21 (1.27-21.26) 0.022*
Symptoms during exercise

No symptoms 1

Leg discomfort 1.76 (0.44-7.11) 0.426

Shortness of breath 1.07 (0.41-2.82) 0.884

Chest pain 0.21 (0.04-1.14) 0.071
ECG change during exercise

Downslope 1

Horizontal 2.08 (0.74-5.85) 0.167

Upslope 50.62 (4.72-543.24) 0.001*
Abnormal leads during exercise

Anterior 1

Inferior 1.04 (0.21-5.27) 0.962

Lateral 0.46 (0.08-2.49) 0.364

Other 0.82 (0.19-3.62) 0.791

CAD, coronary artery disease; BP, blood pressure; EST, exercise stress test; ECG, electrocardiography;

EST, exercise stress test
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Table 4. Coronary computed tomography angiography findings

Characteristics True positive False positive P value
N=77 N =95
Number of diseased vessels <0.001
None 0 95 (100%)
Single 24 (30.17%) 0
Two 19 (24.68%) 0
Three 34 (44.16%) 0
Individual vessel <0.001
LM 12 (15.58%) 0
LAD 62 (81.58%) 0
LCX 49 (63.64%) 0
RCA 52 (67.53%) 0

LM, left main coronary artery; LAD, left anterior descending artery; RCA, right coronary artery; LCX, left

circumflex artery

Discussion

Although CAG is the investigation of choice
in CAD, it is invasive. Therefore, exercise ECG
as a part of EST has become commonly used
as an initial investigation in CAD and plays an
important role as a diagnostic test at present.
However, one of the greatest disadvantages of
exercise ECG is the occurrence of false positive
tests. If we can identify the factors resulting in
false positives, we can improve the accuracy of
the test.

The study reviewed 3 years of data from
patients who underwent an exercise ECG test
followed by CCTA and/or CAG.

The univariate analysis revealed that many
factors are related to a false positive result,
including sex; strong risk factors such as
hypertension, dyslipidemia, and a history of CAD;
heart rate recovery, EST workload, symp-
toms during exercise, ECG ST-T changes during
exercise, and lead abnormalities during the EST.
However, after multivariate analysis, factors
correlating with a false positive EST result were
female sex, high EST workload, and upslope
ST depression.

The results from this study are consistent
with those of a prior study that found lower
specificity of the EST in women when compared
with that in men.*> As a result of the low

specificity of the EST in women, many investigators
have tried to improve the diagnostic accuracy
using ST/heart rate slope, computer-generated
algorithms, and special guidelines for women.®%.
Additionally, some researchers have recommended
that women should undergo stress imaging
instead of EST.°*? Alexander KP found that
the Duke treadmill score can improve the accuracy
of the EST in women.”® However, although
female sex correlated with false positive EST
results, the test is still useful for screening in
patients who are symptomatic or suspected
of having CAD. In particular, a negative EST can
exclude a diagnosis of coronary artery disease.

Our result reveals that patients who can
achieve high EST workload are associated with
false positive EST results. This is consistent with
a previous study that showed that patients who
can achieve >10 METs are associated with a very
low prevalence of significant ischemia.

Upslope ST depression in this study showed
strong correlation with false positive EST results.
The result is consistent with a previous study,
which showed that the sensitivity and specificity
of horizontal and downslope ST depression for
diagnosis of ischemic heart disease were 50%
and 90%, respectively.*

This study had a few limitations. The study
population was small. We calculated that the
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sample size needed for this trial would be 305
participants; however, only 172 participants
were enrolled. Out of 479 potential participants
with a positive EST result, only 172 underwent
CAG and/or CCTA; this number could not be in-
creased because CAG is an invasive procedure,
and the risks of the procedure were not accept-
able to all participants. In addition, some partic-
ipants were lost to follow-up after completing
the EST.

Conclusion

Among patients who have a positive EST
result for CAD, those who are female and have
high EST workload and upsloping ST depression
are more likely to be associated with a false pos-
itive test result.
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Abstract

Nurses are the major health care human resources, who play a key role in the care management
for patients with dangerous contagious disease, emerging disease, and re-emerging disease.
Therefore, the development of nursing personnel to be able to work effectively and reduce
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the risk of exposure to the infectious diseases is urgently needed during the pandemics. The
descriptive research aimed to survey problems, needs for development among nursing personnel
of care management for patients with dangerous contagious disease, emerging disease, and
re-emerging diseases. The samples were 140 nurses administering care for dangerous contagious
disease, emerging disease, and re-emerging disease patients, and 15 nursing administrators.
A survey questionnaire towards problem conditions and needs for professional development
to improve patient care management process and an interview guide were used to collect data.
Quantitative data were analyzed by using descriptive statistics and summarizing issues were
employed to analyze data derived from the open-ended questions and interviews. The results
revealed the top three of problems were insufficiency of manpower (25.07%), management of
place and environment (21.33 %), insufficiency of tools and equipment (19.02 %), respectively. Needs
for development among both groups were nursing practice guidelines, manpower management
and personnel development. Additionally, need from nursing staff was knowledge about
epidemiology. In summary, continuously personnel development to meet the needs of individuals
and institution, and having effective monitoring and evaluation system will help to enhance the
ability, confidence, and value of nurses in managing patients with dangerous contagious diseases,
emerging diseases, and re- emerging diseases.

Keyword: Problem of care management, Need of development, Contagious disease, Emerging
disease, Re-emerging disease
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Abstract

Background: Obtaining prohibited substances intentionally or unintentionally in
athletes may occur because of athletes or stakeholders. This can result in negative health
effect of athletes and their future.

Objective: The objectives of this survey research were to quantify the risk of receiving
prohibited substances from stakeholders in Thai national athletes and identify factors
associated with risk of exposing to prohibited substances.

Method: This is a crosssectional survey research. The sample was selected by multi-stage
sampling. Data were collected by using questionnaire comprising two parts: demographic
data and risk of obtaining prohibited substances from stakeholders with 5-point Likert
scale (1=Absolutely, 5=Absolutely not). Data were analyzed by descriptive statistics.
Statistical hypotheses were analyzed by one sample t-test and ordinal logistic regression
with 5% type | error rate.

Results: Of 264 athletes sampled from 30 sports, 139 were males. The average age was
23.25 years. The maximum average score of obtaining prohibited substances was by
pharmacist (2.34) while the lowest score was from sports association executives (1.98).
However, the average scores from all stakeholder groups were significantly less than
3 (p-value<0.005). Athletes with more than 5-10 years’ experience were more likely to
receive prohibited substances, compared with those with experiences <5 years, from
executives of sportsassociation (OR=2.53, p-value=0.006), nurses (OR=1.95, p-value=0.040),
physiotherapists (OR=2.55, p-value=0.005), sports psychologists (OR=2.80, p-value=0.002),
sports scientists (OR=2.25, p-value=0.015), sports nutritionists (OR=2.39, p-value=0.008),
sports physiologists (OR=2.24, p-value=0.013), sports educators (OR=1.98, p-value=0.033)
and team managers (OR=1.99, p-value=0.034).

Conclusion: Thai national athletes are less likely to obtain prohibited substances from
all stakeholders. Athletes with greater than 5-10 years’ experience are more likely to be
exposed to prohibited substances from some groups of stakeholders than those with
<5 years’ experience. Therefore, athletes and stakeholders should focus on prohibited
substances in sports to prevent negative consequences.

Keywords: Prohibited Substances, Stakeholders, Risk, Thai National Athletes
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1.40) 1.27) NS 2.32) 2.72) 3.71) 6.70) 2.11)
NS NS NS NS 0.040* NS NS
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Stakeholder Male* Agel? Age2? Bac Grad? Expl* Exp2* Injury”
TanunINLNUR 114 110 0.58 113 0.62 2.55 196 0.76
(0.68- (0.60- (0.26- (0.61- (0.21- (1.32- (0.57- (0.44-
1.90) 2.01) 1.29) 2.10) 1.88) 4.91) 6.81) 1.31)
NS NS NS NS NS 0.005* NS NS
INFRINYININARN 0.86 1.32 073 071 0.58 2.80 1.22 0.59
(0.51- (0.711-2.43) (0.33- (0.38- (0.19- (L.45- (0.33- (0.33-
1.45) NS 1.60) 1.32) 1.75) 5.37) 1.45) 1.02)
NS NS NS NS 0.002* NS NS
1AngeansnIsawn 0.90 1.23 0.63 1.39 093 225 1.00 0.65
(0.54- (0.67- (0.28- (0.72- (0.29- (1.17- (0.23- (0.37-
1.51) 2.25) 1.42) 2.63) 3.02) 4.33) 4.29) 113)
NS NS NS NS NS 0.015* NS NS
gnlaguin1sasAiitn 0.89 110 0.40 1.25 2.06 2.39 0.59 0.58
(0.54- (0.62- (017-091) (0.66- (0.69- (1.26- 0.14- 0.33-
1.46) 1.99) 0.029* 2.37) 6.13) 4.54) 2.43 1.01
NS NS NS NS 0.008* NS NS
1Aa55INy1n15ANN 090 132 0.62 1.06 151 2.24 0.32 0.59
(0.55- (0.73- (0.57- (0.51- (0.18- (118- (0.06- (0.33-
150) 2.40) 2.00) 4.49) 4.24) 4.23) 1.64) 1.01)
NS NS NS NS NS 0.013* NS NS
Anafnm 0.96 094 0.41 117 162 198 100 087
(059-  (0.52- (0.19- (0.63- (055  (L06- (027 (052
157) 1.69) 0.92) 2.17) 4.71) 3.73) 3.71) 1.48)
NS NS 0.031* NS NS 0.033* NS NS
Q”@miﬁ 0.82 091 0.47 132 1.23 199 0.47 0.90
(0.49- (0.50- (0.21- (0.69- (0.38- (1.05- (0.49- (0.52-
1.37) 1.65) 1.07) 2.52) 4.01) 3.76) 2.04) 1.54)
NS NS NS NS NS 0.034* NS NS
:E’Jﬂaau 077 113 0.68 101 1.33 155 0.49 0.83
(0.47- (0.62- (0.32- (0.54- (0.47- (0.84- (0.12- (0.49-
1.26) 2.04) 1.47) 1.86) 3.75) 2.86) 2.03) 1.47)
NS NS NS NS NS NS NS NS
WRDUSIN T 1.49 093 0.73 1.20 116 142 1.04 0.99
(0.91- (0.53- (0.35- (0.66- (0.43- (0.78- (0.31- (0.59-
2.44) 1.66) 1.49) 216) 3.19) 2.60) 3.51) 1.64)
NS NS NS NS NS NS NS NS
ATDUASY 1.02 093 0.40 0.84 0.677 1.60 0.48 115
(0.61- (0.52- (0.18- (0.47- (0.21- (0.85- (0.10- (0.68-
1.70) 1.65) 1.87) 1.53) 2.16) 3.01) 2.43) 194)
NS NS 0.021* NS NS NS NS NS
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Stakeholder Male* Agel# Age2?# Bac* Grad* Expl* Exp2* Injury*
37| 118 0.86 0.40 1.06 194 171 0.57 1.03
(0.70- (0.48- (0.18- (057-  (0.29- (0.89- (0.11- (0.59-
1.99) 1.56) 0.90) 1.98) 3.06) 3.27) 2.88) 1.78)
NS NS 0.026* NS NS NS NS NS

#0dds Ratio (95% Cl)

*p-value NS=lidyadeyneada

Agel=p1811nndn 20 Fv 25 T, Age2=agunndn 25 1, Bac=USeysy1mansaLfinuirin, Grad=1n/wan,
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2AaUs18na (Discussion)
ﬂammamaiumsﬂﬂmumumL,mumum
UszsnsTi i@ annsinAfnAumd ny Taeflyie
ﬂﬂﬂvmmﬂwwuiuiaammLLamemmmﬂu
TuARTa8uTn mmﬂaaﬂﬂammamwm
AINUFDAAADINULUINIILALI TV AlUD
A9ANSAREILAISITaTAner1uTanlun1sTH
mwammﬂ‘uuﬂﬂﬂwLwaﬂaﬁﬂumsiﬁmsmm
mmwmsaﬂmswmw ‘A world where all
athletes can compete in a doping-free
sporting environment” LWS’W“’ﬂ’TSLG]SEJﬂJuﬂﬂﬂ’]
saunsuieiuluseduanaiudoefiszunls
mmgL,ﬂmﬂymsmmmmwmiﬂﬂﬂuﬂﬂmﬂ
520U TUUDI9EHAL IR LAUNINIYARY
fegdnfigntmidniufdnladuda 2020
Y ﬂsvmc»'famu”
HANISEARNTINUM A R BY S AU AL AR LY
UDNNFUFAIBE19ADIBAENSIAT A SFADIAY
mﬂms'ﬂﬂwmﬂmmmufmmmawa 5 AFUIY
founinsedulaiuile  waasldfininlagsy
uiamauammmmufammam RIESIRL LN
aﬂLa‘iﬂ‘ﬁuﬂﬂﬂﬁﬁmimawwmﬁmsﬂﬂw
1R8N musmsammmﬁmm WU
ua%ma@L@Jamwﬂwmmufmmmamamu f
mmwa@mﬂ@mmwusmsammm‘umm
Ao uulguiynas mmammﬂa\‘imﬂﬁ
a1sdpeiunensAtidusged Tulyuney
WIDUNFD AT AN AT [ASuSiAnIfuasias
FAUNIIASARN22
F1915UAUAA LA UADLEN1IENNSASUETS
mawfmmﬁﬂﬁﬂﬂﬂmﬂmmmufammayﬂam
AU 9 laginz wndunsiidae LLuuLQaﬁﬂﬁﬁ@LﬂJa
Wiaudungudue wdfdeuinndnszAuniaaznie
9199¢ly pehelsAenu wnduasmIstiunuim
dAylunmsliduusinagregndaaiininfdn

dSUUsATNANEEAS  wanSuununnwTh e
Lﬂﬁb’ﬂi‘ﬂﬁ’)‘i‘ﬂg}LﬁSi’lQ“’i%ﬁ’]i@Bﬂ%’lﬁﬂ’l’Nﬂ’]ﬁ
A Lmamuf@ﬁmmﬂﬂﬂmsagmmufmmumy
mﬁmuﬂﬂmﬂa%zmwameaiaﬂsuﬁﬂ
UseAnSnwagvliangnungy wsamm?mama
WATAARN LAY mmmufmmmawiwmwmia
mamﬂmfﬂLaimmmsmm?mmmsmmmmmm
ayiuswmimmwmﬁﬂimamumsiﬁaﬁ
Fowinalanimualusiass? Lummmmﬂum
m‘fiﬁwamﬂmmLasmaumwiuuﬂﬂﬂmummuﬁ
AN U memLawwu'muamaamsiumu
mimawmmﬂmsﬂﬂmmuuwmwLmsmﬂ
FpslAsUASANLASLY FeapandpeiunISEnE
ununiniegtuuazdnynIwy e s unsNIs
ALANN ‘wmf'lLﬂﬁﬁﬂifﬁ%’umsyam%’m%ﬂu
uwnasipyafidnAeifgiduisaeansAneriny
qm\‘imsﬁﬂﬂLLazﬁﬁﬂmTumsTﬁﬁm%amLLﬂ'
AAARY widwinaedanusiazanudulaly
ATUHL
UDANAAFTATHAINFUFURNUDD AN
fanudraaidusgreunndinsuinfiniuag
Al EpliN TPYNEMI AN LA TuA DY
Gﬁumsaum'}mayﬂLaums?ﬁmmamﬁﬂm
(therapeutlc use exemptions: TUE) twsg
naunnguseafinlinsrunialdldsunis
DUTULAYINDFITABIRIUNIINITAR DU
AN AN T LT 96 DA L ANAINEY 5IUES
Lﬂmﬂmﬂuawﬁumuﬂﬂﬂmﬂmuiumﬂauﬂﬂw
‘ﬂLﬂusssuﬂimmﬂmmawmmﬂmiﬂﬂfl
tueuanudululdsaanisidsuansdneriiy
neasAtiang ddiulddiudy lapaniz
mﬂmmmiammmﬂmLﬂumm%u@uiﬂmﬂ
AN AT T AU SRR YD 9zd D eiiuTyLg
‘mj@wu'luLsawmmimuﬂmmiiﬁmmm
FIUNINAITAR LWB‘UF\‘]JENNSLHEJ‘YIQ‘”LF]@U%F]‘U

J Chulabhorn Royal Acad. 2022; 4(3): 121-132

128



Saffiuaztszme fesisn A leluusom
ummﬂﬁaﬂ?ﬁ’msﬁaﬂﬁ’mmqmiﬁﬂﬁuL‘fJu
Fesnduunay zAvsauasu A Tauldaiudey
AU FNIedInil TagansunngUsedfi
@ﬁ@?@%ﬂﬂﬂ’li@LLa”SﬂH'luﬂﬂﬂ”MNIiﬂ%'”UU
mamfim‘nmmiﬁmmmmawmmLﬁmmm‘Zu
mﬁﬂwﬂm@uauﬂﬂﬂﬂ%
fnsulamansidsuanssineiumenisain
nfdfdiuldaiudalunguinitifiiony
11nnn 25 T ‘ﬁﬁaﬁﬂs:aumiaﬁummﬂ\‘iﬁu
AN 5-10 T T §pAARDINUNAMTILATIER
aﬂmuwwmwmmmmamwusmeﬂﬂ‘u
audalefiazliansnsy zAUNIINITANY
dlaennuseaumseilunisuraiusinasfiuty
AUDNY LLamm@Lﬂufﬂfmmammam\maw
mamsiumwmmsw@Jumﬂmmsaﬂwmm
sruHalse aumimiuﬂfmt,mwwmmﬂw
Y ATl alisusetalunisuieiy Fep1915u
PIRUNILUAISLASUAS19FussauelAAY

aupslapiiihninyfadouue’ laaiadantd

waﬁmmmwsammﬂaimmmﬂmwwm
ﬂmammmeamsauﬂumuwuﬂﬂﬂmmms
Faprashlugnsldsuasnssdunanisnsim
Tuﬁmuaﬂmsu,ﬂﬂﬁu (out-of-competition)
warpnaimsldansnlilags (masking agents)
asdpviunemsitiiebildnsiawn”

aglsAnny mslfasdpeiumensiniiy
fadpfiigndoeagnatsdu waAnAnes
ﬂ’J’iﬂJW’J’lll'i@’mﬂ’l‘i@E)\‘i‘ﬁ'lﬂWl’Nﬂ']'iﬂ‘W’l U9
AUILIUFY mﬂmﬂmms‘iﬁmwmuﬂﬂﬁw
Lﬂmﬂumimawmwmsmﬂw ANNANITENSI
mmsmmmmsmawmm\‘imsnﬂwm
uﬂﬂﬂﬂummfmmay?uﬂiwmﬂmﬂu‘nwmw
TAANIATUse a‘umsmu,awfmmﬁs THUNITO
Tun1sgnesiaasdneinunienisiniaed
mmsmuufmmamwﬂu uesin AT [asy
ﬂ'l‘iB‘LI%'SJﬂ”J’lll’i@]’lua'liGlB\‘i‘ﬂ']ﬂwl’l\‘iﬂ'liﬂﬂ']
fae LLuummsmuuLmﬂmwmauﬂﬂﬁw
ZNZ@sumsammam\mymﬂmmﬁaam”muu
mmsmumimawmmﬂmiﬂﬂmmm
mmmmmmamuﬂﬂﬂwL‘Uuamﬁm WWS12ANS LY
msmawmmﬁmsaﬂmwmfﬂama?mmau
NN mewmumiaﬂmmLmi’mmmmw
LLawuwﬂfa‘ﬂmamT%uﬂﬂﬂwmLLﬂLaymmI@é
“Zi\‘iaaﬂ@aB\‘iﬂ‘iJﬂ'l‘iﬂﬂ‘istaﬂﬁ”luﬂ'l‘iLmiﬂLL“ZN
mﬁmmiumiiﬁmsmmmwwmsaﬂwm
uﬂﬂﬁmamﬁw NUIN1sTpenun1sidasaag
#Arunen1sAnionaldsun1sdsuUgedipnis

ﬁ’mu@“ﬁuﬁ'wwmﬁmﬁwmmﬂﬁuﬁﬂ’lfﬂﬁ
ANuiuaY  lagdnffiazinnuidsizunees
miiﬁmimawmm\‘mﬁﬂﬂmw SIRUFIUIY
UNATUATUNANITY LY RIS RRE
auuauummsm%u@Naufumiim\mswaa
Wi ARy 1uduy mamsauuauuw
lailgmensiSu wu mmmsmwmwmﬂmﬂ 9
lunstndau WUy §e1il iWoanNanTZNUann
maauuagumamawmwmamiiﬁmsmmmm
1N19A15AR AN A5 laLas Tl nAfn
dhisnalulagagiegadae wu ifedoya
wmAAMSEA Hipipyaram@Isasy ey
LAZDI9AIRUANIDITADANSITN NI TATDAYY
N19A15NUTIUD ALMEDINATIATRITWINAIN
WnAazgfondwasidulndf laswanls
619 ¢ LU Nuswfaa%aﬂmmmumﬁmwm
ﬂ'l‘i‘*r‘iﬂﬂ'l‘iJ‘J‘U‘Vi'lﬂW‘U"J']uﬂﬂﬁ'lQﬂGlS’J’Q‘W‘U
195099 1UNI9NATARNT LU0

Hidulddiufyaisasenindnnasly
150 299 UN19ASAN NS UNLD IS LT TU
wazlailgmsudedupauandisiuaaniy  wedl
AMUSFUNUSTeA LAY A9l n1stlaedunis
tasdpviululnAmatsimuaidynlyuiy
‘VNLTNiﬂLLa DS URELHEILALS et e TS
m’maa@ﬂaa\mwiummﬂiwmaﬂgmamu
mstlfansdnsiulan Fadundninariulyuiy
A9 wazd iR ufinednsATaf A LT e lan
oF mawmaaua%gwm%Lﬂufﬂiumﬁmmau
ENIY] ‘ﬂﬂmmmwLﬂmﬂaﬂﬂuuﬂﬂﬂwmsﬁmu
mmsmﬂmuaﬁmawmmﬂﬂﬁﬂﬂwLwa
‘]JB\‘iﬂuNaLﬂ%WIE]’]'%)Lﬂ@ﬂ‘Uuﬂﬂﬂ’lLLam?jBLaEN
UNUTELNA

unagy (Conclusions)
msiﬁmimawmmqmiﬂﬂmmuﬂﬂﬂmu
f¥9sufAyaipunAN1Y Tag@wizannd Al
dmlddudelags  SnAfsunulsanalng
miamafmumsmawmmﬁmsﬂﬂ’]mﬂr;m
duldaruduaauiiesi LLGluﬂﬂW’lﬂmJ‘VlﬂJ
Yszaunsaltnandlonailanafasldsuans
mawmmﬂmiﬂﬂwmﬂmmufﬂmmay
‘U’Nﬂallll']ﬂﬂ’)’]uﬂﬂﬂ’mﬂiwﬁﬂﬂﬁimua%J ANTIL
ms“ﬁfﬁamm']mmmﬂumimawmmﬂmi
ﬂﬂ'n,l,ﬂmmmuf@mmaymﬂam FAURIAAR
Tngewiein AT ATiUszannisailunis g e
maLﬂuﬂaasiuﬂwsﬂaﬁﬂuﬂawmagmams’iﬁms
Apernun19n1sATN Il A AR A & (ne

J Chulabhorn Royal Acad. 2022; 4(3): 121-132

129



AndnssuUsT @

fiudTpuavpuRminAT AU flney
wi‘wmmaumiwmmauLw‘uaaumm FINEET
Lﬂmﬁaqiuﬂwsﬁswmumuwﬂmu WATIDUDUAR
ALNTLFERS wnwmayauamﬁmumuuauu
umwmﬂmummumsmawiuswmwmm
AN

LBAFISD19DY

1. Atkinson TS, Kahn MJ. Blood doping: Then
and now. A narrative review of the history,
science and efficacy of blood doping in elite
sport. Blood Rev. 2020;39:100632. doi:
10.1016/j.blre.2019.100632

2. BarkoukisV, LazurasL, Ourda D, Tsorbatzoudis
H. Are nutritional supplements a gateway
to doping use in competitive team sports?
The roles of achievement goals and motivational
regulations. J Sci Med Sport. 2020;23(6):
625-632. doi:10.1016/j.jsams.2019.12.021

3. Kicman AT, Cowan DA. Peptide hormones and
sport: misuse and detection. Br Med Bull.
1992;48(3):496-517. doi:10.1093/oxford
journals.bmb.a072559

4. Ventura R, Segura J. Detection of diuretic
agents in doping control. J Chromatogr
B Biomed Appl. 1996;687(1):127-144.doi:
10.1016/s0378-4347(96)00279-4

5. Ljunggvist A. Brief history of anti-doping.
Med Sport Sci. 2017;62:1-10. doi:10.1159/
000460680

6. Antero-Jacquemin J, Rey G, Marc A, et al.
Mortality in female and male French
Olympians: a 1948-2013 cohort study.
Am J Sports Med. 2015;43(6):1505-1512.
doi:10.1177/0363546515574691

7. Furlanello F, Serdoz LV, Cappato R, De
Ambroggi L. lllicit drugs and cardiac
arrhythmias in athletes. Eur J Cardiovasc Prev
Rehabil.2007;14(4):487-494.d0i:10.1097/
HJR.0b013e3280ecfe3e

8. Morente-Sanchez J, Zabala M. Doping in
sport: a review of elite athletes’ attitudes,
beliefs, and knowledge. Sports Med. 2013;
43(6):395-411. doi:10.1007/s40279-013-
0037-x

10.

11.

12.

13.

14.

15.

16.

17.

Mudrak J, Slepicka P, Slepickova I|. Sport
motivation and doping in adolescent athletes.
PLoS One. 2018;13(10):0205222. doi:10.1371/
journal.pone.0205222

Martinez-Sanz JM, Sospedra |, Ortiz CM,
Baladia E, Gil-lzquierdo A, Ortiz-Moncada R.
Intended or unintended doping? a review of
the presence of doping substances in dietary
supplements used in sports. Nutrients.
2017;9(10). doi:10.3390/nu9101093
Mathews NM. Prohibited contaminants in
dietary supplements. Sports Health. 2018;
10(1):19-30.d0i:10.1177/194173811772-
7736

Boardley ID, Smith AL, Ntoumanis N,
Gucciardi DF, Harris TS. Perceptions of
coach doping confrontation efficacy and
athlete susceptibility to intentional and
inadvertent doping. Scand J Med Sci Sports.
2019;29(10):1647-1654.d0i:10.1111/sms.
13489

Auersperger |, Topi¢ MD, Maver P, Pusnik VK,
Osredkar J, Lains¢ak M. Doping awareness,
views,andexperience:acomparisonbetween
general practitioners and pharmacists. Wien
Klin Wochenschr. 2012;124(1-2):32-38. doi:
10.1007/s00508-011-0077-x

Dikic N, McNamee M, Gunter H, Markovic SS,
Vajgic B. Sports physicians, ethics and
antidoping governance: between assistance
and negligence. BrJSports Med.2013;47(11):
701-704.d0i:10.1136/bjsports-2012-091838
Madigan DJ, Stoeber J, Passfield L.
Perfectionism and attitudes towards doping
in junior athletes. J Sports Sci. 2016;34(8): 700-
706. doi:10.1080/02640414.2015.1068441
Ntoumanis N, Barkoukis V, Gucciardi DF,
Chan DKC. Linking coach interpersonal style
with athlete doping intentions and doping
use: a prospective study. J Sport Exerc
Psychol. 2017;39(3):188-198. doi: 10.1123/
jsep.2016-0243

Morgan L. Tokyo 2020 weightlifting bans
for Thailand and Malaysia confirmed by
sanctions panel. Dunsar Media Company
Limited.https://www.insidethegames.biz/
articles/1092802/thailand-malaysia-banned-
weightlifting. Published 2020. Accessed May
17, 2020.

J Chulabhorn Royal Acad. 2022; 4(3): 121-132

130



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chorpecht J. Annual Report. Analytical
Sciences and National Doping Test
Institute;2020.

Manasicha M. The letter announcement
of Mahidol University. Analytical Sciences
and National Doping Test Institute; June 19,
2018.

Saengboon T, Watcharathanakij S. Identifying
risks of prohibited substances use in athletes.
Thai Bulletin of Pharmaceutical Sciences.
2021;16(1):61-74. doi:10.14456/tbps.2021.5
The World Anti-Doping Agency. Who are we?
https://www.wada-ama.org/en/who-we-are.
Published 2021. Accessed Oct 29, 2021.
Doping Control Agency of Thailand. The Sport
DopingControlAct,B.E.2555(A.D.2012).https://
www.dcat.in.th/resources/anti-doping.
Accessed Jan 15, 2022.

Garthe |, Maughan RJ. Athletes and
supplements: prevalence and perspectives.
Int J Sport Nutr Exerc Metab. 2018;28(2):
126-138. doi:10.1123/ijsnem.2017-0429
Yee KC, De Marco M, Salahudeen MS, et al.
Pharmacists as a source of advice on
medication use for athletes. Pharmacy (Basel).
2020;8(1). doi:10.3390/pharmacy8010010
Hooper AD, Cooper JM, Schneider J, Kairuz
T. Current and potential roles in sports
pharmacy: a systematic review. Pharmacy
(Basel). 2019;7(1). doi:10.3390/pharmacy
7010029

Di Luigi L, Pigozzi F, Sgro P, Frati L,
Di Gianfrancesco A, Cappa M. The use of
prohibited substances for therapeutic reasons
in athletes affected by endocrine diseases
and disorders: the therapeutic use exemption
(TUE) in clinical endocrinology. J Endocrinol
Invest. 2020;43(5):563-573. doi:10.1007/
s40618-019-01145-z

Ntoumanis N, Ng JYY, Barkoukis V,
Backhouse S. Personal and psychosocial
predictors of doping use in physical activity
settings: A meta-analysis. Sports Medicine.
2014;44(11):1603-1624. doi:10.1007/s40279-
014-0240-4

Hemmersbach P. The Probenecid-story - a
success in the fight against doping through

out-of-competition testing. Drug Test Anal.
2020;12(5):589-594. doi:10.1002/dta.2727

MurofushiY, Kawata Y, Kamimura A, Hirosawa
M, Shibata N. Impact of anti-doping
education and doping control experience
on anti-doping knowledge in Japanese
university athletes: a cross-sectional study.
Subst Abuse Treat Prev Policy. 2018;13(1):44.
doi:10.1186/513011-018-0178-x

Mazanov J, Huybers T, Connor J. Qualitative
evidence of a primary intervention point
for elite athlete doping. J Sci Med Sport.
2011;14(2):106-110.d0i:10.1016/j.jsams.
2010.06.003

Henning A, McLean K, Andreasson J, Dimeo P.
Risk and enabling environments in sport:
systematic doping as harm reduction. Int J
Drug Policy. 2021;91:102897. doi:10.1016/
j.drugpo.2020.102897

29.

30.

31.

Yeyeyrauqe (Waliayaiasu was fudns

‘m/lmmLN%JLLwiiugﬂmeawwmmLL‘mJL"T‘J@
wazanansaihielaaenads (open-access) muls
Naufwmammaufummmemamauamﬂa
‘ZusmwwmmmqmLmawm Fulfiinisen
LLammLLﬂmemaﬂ OSTU 4.0 (CC BY NC
ND4.0)¥uanunsauanany wazihunau(Uld
iniilﬁuLWE)ﬂ’liﬂﬂw’lZ@ LeADIsEYANTNeBetie
UnANNENA T BENsaTIIANTIEAINISY
9ihnsel lnunssruipyaunauazied URL
UNBNENTDNNBaUDIYIY yuldanansashunany
Widwamswidindle q [duinusldsuayana
NAUFTHUIBNTNTANTIBING N INLNAFANTE]
ey ﬂsmmmimuwmmmwy‘uLim"ﬂwm
Lﬂasmmaqmam WD LESULRU LA R DD
yneusl  viwldanunsasinunanuiUsywes
(Wisunsldlunnnsel

maddaaenasipyaidsiasuiiuiula o 7
91989 luUN@NUYNUFIUITA LT T 9 LA UURTIN
Huleduneinsans

unaNnNiduivinduaessuineayyinngel
(Chulabhorn Royal Academy) w.A.2565

J Chulabhorn Royal Acad. 2022; 4(3): 121-132

131


https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.cra.ac.th/
http://www.cra.ac.th/

A1591999

U1 WASURY LATHEDS TB5esuAe. AaEDs
A1slATuaIsFaeRIunIen1sARI9IAKT
duleauFeluinfmdum@lng. 175575397779
$1vIeaenInsal. 2565;4(3): 121-132. https://
he02.tci-thaijo.org/index.php/jcra/article/
view/254769

Saengboon T, Watcharathanakij S. Risk of
Exposing to Prohibited Substances in Sports from
Stakeholders in Thai Athletes. J Chulabhorn
Royal Acad. 2022; 4(3): 121-132. https://he02.
tci-thaijo.org/index.php/jcra/article/view/
254769

Online Access

https://he02.tci-thaijo.org/index.php/jcra/
article/view/254769

J Chulabhorn Royal Acad. 2022; 4(3): 121-132

132



The Journal of Chulabhorn Royal Academy

N0l
elSSN : 2697-5203 (Online)

Academic article

NANSENUUBIANTsIanluEuTusan1sduihuislsalifincdaisaseludgenny
Effects of Phthalate Exposure in House Dust on Non-Communicable
Diseases in the Elderly

U3AT ASIWE*, 5IUBg LBUND., 95558 UAIYYY
Narisara Sripo*!, Thanate Tienthong?, Orawan Kaewboonchoo?

'7IATYVINITNEIAYNTY AEWEIUIAAITRT INedeTnemansnIsunmeiaipmnsal
57°ZI’TJWH7Z7H§7W7J')5§2J

I Department of Community Nursing, Faculty of Nursing HRH Princess Chulabhorn
College of Medical Science, Chulabhorn Royal Academy

? MATVINITNEIIATITITNGY AEFITITUGYAITNT UNTINEITEUTND

2Department of Public Health Nursing, Faculty of Public Health, Mahidol University

*Corresponding Author E-mail: narisara.sri@cra.ac.th

Received: 21 October 2021 ; Revised: 3 May 2022 ; Accepted: 25 May 2022

UNANED

I‘iﬂtm@ﬂ@l@Li@‘iﬁLﬂ@ﬁ)’lﬂﬂ’lmﬁma’mﬂ’iwﬂ’li pgnalsfiony Tuneassuiiniuun asldsuuaiunedanadoy
aamuaﬂmmm%uwaﬂsafmmmmsasqmsamwaﬂuaﬁmmiuwmamﬂamqmLuaqmimﬂ@ﬂmmaﬂmw
TAgaNIZaNT5ILan (Phthalate) mmumimwLw:ummaauLLawmmmmuiwﬂuwmamﬂ aansanulgly
NARAarignannsTuLAzAuARUTnAUSTnATInaIANANY LAY 21fipaann hifwnse T aud (Covalent bond)
Funwanafin v ldanssn Lammmsa%a@aaﬂmﬂwamﬂmﬁnwmamﬂfmw FeonaUudonlusi a1mis RN
Tupimaneluthu YI'WZ‘V‘IQJHHEJLLHWHGI'JWN 5 aansadudFanssIananndu LA MMsFAw TN
?fi‘ﬁmummmamwuﬁiwmwmﬂmumsmLamﬂ‘uwaa%muammwm@w\‘imwam \Wauswsinsduda
msmLamamﬂmamaﬂmm@mwwaﬂmymLﬂuﬂamiﬁnmiumsmLuummmuf‘ﬂmammu EAIHANTENUGD
mswumsmﬂsmfmmmaLsaiﬂ‘muLLm'IuaJaquumwu sastay a@ﬂswaﬁmaﬂumwmmu A9 WniEus
maﬂsmwmmssuammamswuﬂwmﬂsmfw@mmia\‘mium 79918 lagawizlsaszuumaiunisls
STUVANSLHINANEY LazseuDAalalasnanaLane

[

AndnAg: Mssudude, wanafilyiges, daewiy, lsalifindni3nsy, a5 Lan

Abstract

The causes of non-communicable diseases (NCDs) are multiple and varied. Over the past
decade, however, environmental pollution has been identified as another cause of non-commu-
nicable diseases. Continued exposure to chemicals in plastics causes human health problems.
Phthalate is a chemical that increases plastic softness and flexibility and can be found in a
diverse range of industrial products and consumer goods. Because phthalate has no covalent
bond with plastic, phthalate easily is released from plastic products and may contaminate water,
food or even the air inside houses. Humans and animals can come into contact with phthalate
from house dust in many ways. Previous studies have shown correlations between phthalate
and undesirable health outcomes. When humans, particularly older adults who spend most
of their time at home, come into contact with phthalate continually, this causes effects on
non-communicable diseases, which are likely to increase. Therefore, the main goal of this article

J Chulabhorn Royal Acad. 2022; 4(3): 133-140 133
© Chulabhorn Royal Academy. Terms and conditions of Creative Commons Attribution 4.0 International (CC BY NC ND 4.0) apply


http://www.cra.ac.th/
http://creativecommons.org/licenses/by-nc-nd/4.0/

is to present the effects of phthalate on non-communicable diseases among the elderly,
particularly respiratory, metabolic and cardiovascular diseases.

Keywords: Pollutant exposure, Plasticizers, Elderly, Non-communicable diseases, Phthalate
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Abstract

Introduction: COVID-19 (COVID-19) is a new strain of coronavirus that has spread across almost
every country around the world. causing many illnesses and deaths Strict self-defense practices
and following government advice measures is the best way to prevent infection.
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Method: The sample group consisted of 377 households representing who lived in Phra Nakhon
Si Ayutthaya city municipality, selected by system random sampling.

The research instrument was a questionnaire which were divided into 5 parts. The quality of
the tool was checked by 5 experts with the conformity index was 0.71, difficult value was 0.36,
discrimination power was 0.71, and reliability at a level of 0.954. The statistics used for the data
analysis were percentage, mean, standard deviation, and stepwise multiple regression.

Results: The research revealed that the most of sample having behaviors in practice to prevent
COVID-19 at a high accurate level equal to 246 persons or 65.25 percent. The knowledge factor
on COVID-19, social support forces in the aspect of receiving information to prevent COVID-19,
attitude to prevent COVID-19 were a predictive factors for behavior in practice to prevent COVID-19
of the people in Phra Nakhon Si Ayutthaya city municipality area at 26.40 percent (R2 =0.264,
p=<.01) with a statistical significance level of .01.

Conclusion: Government agency and related agencies should promote and provide comprehensive
information about self-prevention from COVID-19 so that people can access information
thoroughly and understand easy to follow on how to protect themselves from COVID-19

Keywords: Behavior in Practice, COVID-19, Prevention
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