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Original article

Effects of different forms of communication on knowledge,
attitudes and practices related to antibiotics smart use by
undergraduate students in different faculties

Ucharattana T, Naktang N,' Chanaveroj S,' Wanwattanakul P," Hittrawat S,' Sastraruji T2 and
Sookkhee S*

'Department of Microbiology, Faculty of Medicine, Chiang Mai University, 2Dentistry Research Center,
Faculty of Dentistry, Chiang Mai University, Chiang Mai

Objectives To investigate correlations among different forms of communications and the knowledge, attitudes and
practices of undergraduate students related to antibiotics smart use.

Methods Correlations of knowledges, attitudes, and practices regarding antibiotics and different forms of commu-
nications among third year students of three faculties, Associated Medical Sciences (AMS), Engineering (ENG) and
Economics (ECON), were computed using a questionnaire and Spearman’s rank correlation coeflicient analysis.

Results The highest correct knowledge and practices scores were exhibited by AMS students: 3.17 + 1.12 (p < 0.001)
and 4.08 + 0.67 (p = 0.001), respectively. Gender, the only personal factor, was significantly correlated with negative
attitudes and practices among Engineering and Economics students. Correct knowledge scores were significantly
correlated with the method of communication. Only weak relationships were found with communication from medical
practitioners among AMS and Engineering students, r = 0.278 (p = 0.004); and r = 0.295 (p < 0.001). Correlations were
also weak for radio, television, and print media among the Engineering students, r = 0.287, (p = 0.003). A moderate
relationship was found with communication from the internet in Engineering students, r=0.311 (p < 0.001), health
posters or brochures, and family or close friends of the AMS students, r =0.329, (p = 0.001), and r = 0.305, (p = 0.001),
respectively. Other correlations were not statistically significant.

Conclusion Antibiotics Smart Use (ASU) is an innovative model to promote the rational use of medicines, fight against
the irrational use of antibiotics, and counteract antimicrobial resistance. The present study revealed that the informa-
tion regarding antibiotics smart use provided via various forms of communications should be provided to improve the
knowledge, attitude, and practice regarding antibiotics smart use among undergraduate students. Chiang Mai Medical
Journal 2021;60(2):135-48. doi 10.12982/CMUMEDJ.2021.12

Keywords: antibiotics smart use, knowledge, attitudes, practices, communication

Introduction
Antibiotics are drugs that possess antibacte-  reactions, higher costs of therapy and an increased

rial activities which are used for treating bacterial ~ economic burden on the national health system.

infections. Irrational use of antibiotics, including
inappropriate use, overuse, underuse and misuse,
can result in ineffective therapy, increases in bac-
terial resistance problems, more adverse drug

There is a positive correlation between antibiotic
resistance and the consumption of antibiotics (1).
Worldwide, an estimated two-thirds of antibiotic
sales occur without a prescription (2). Unneces-

Correspondence: Siriwoot Sookkhee, PhD., Department of Microbiology, Faculty of Medicine,

Chiang Mai University, Chiang Mai 50200, Thailand.
E-mail: ssookkhee@hotmail.com

Received: June 17, 2020; Revised: November 20, 2020; Accepted: January 14, 2021
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sary use of antibiotics has been observed among
both health professionals and the general public
(3). In Thailand, many people at the community
level have incorrect knowledge, wrong attitudes,
and inappropriate practices regarding antibiotics
smart use (4). Socio-demographic characteristics
related to antibiotic use include level of know-
ledge, attitudes, and practices (5). The Antibiotic
Smart Use (ASU) program was introduced in
Thailand as a model to promote the rational use
of medicines and to reduce the risk of antibiotic
resistance (6). The most common causes of anti-
biotic resistance include buying drugs from a
drug store without first consulting a doctor, in-
appropriate prescribing of antibiotic, overuse of
antibiotics, overly easy accesses to purchase,
and the use of an incorrect antibiotic to treat a
disease (7). These problems of antibiotic use are
the result of incorrect knowledge regarding con-
sumption of antibiotics (8). Inappropriate use is
correlated with various factors including gender,
education level, occupation, age, and knowledge
regarding antibiotic use. A significant positive
correlation between antibiotic use and income
has been reported. Additionally, a negative cor-
relation has been demonstrated between the
knowledges and practices of antibiotic use (9).
However, there have been few studies of the rela-
tionship between level of knowledges, attitudes,
and practices (KAP) related to antibiotics smart
use in young adults, especially undergraduate
students, an important group on which to focus
efforts to fix the current problem of inappropriate
antibiotic use. These individuals need to know
about antibiotic smart use including the correct
and incorrect aspects of knowledge, attitudes and
practices in order to communicate with others as
social leaders to help reduce the problem.

Objectives

The present study aimed to survey commu-
nication-related factors related to knowledges,
attitudes and practices related to antibiotics smart
use among undergraduate students in three
different academic areas: health sciences, sciences
and technology, and social sciences and humani-

ties. The study also aimed to assess the correlation
between academic area and appropriate or ‘smart’
use of antibiotics.

Methods
Study population

The study surveyed antibiotics smart use of
undergradate students from three different facul-
ties, AMS, Engineering, and Economics, which
are representative of students in the health sciences,
sciences and technology, and social sciences and
humanities, respectively. Purposive sampling was
used to recruit a total of 6,237 students from the
three different faculties. The sample size of 361
subjects at 95% confidence level, 5% margin of
error and population ratio = 0.5 was calculated
using the Krejcie & Morgan equation. One hun-
dred and forty-two AMS, 403 Engineering, and
171 Economics students were recruited using
random sampling and probability proportional to
group size methods.

Ethical accreditation

The study was approved by the Human Ethics
Committee, Faculty of Medicine, Chiang Mai
University under the health status and health
services of Chiang Mai University students research
program, study code: COM-2560-04956. The
study was approved by the dean of each faculty.
Informed consent was obtained from all partici-
pants. The information obtained from this research
will be kept confidential. Data were collected
during September-November 2017.

Research tools

A self-administered questionnaire for collecting
data from each student was distributed via
Google Forms. The questionnaire items were
internally reviewed for content validity by three
experts in the fields of pharmacy, epidemiology
and public health. Modifications of questionnaire
items was accomplished based on the suggestions
of experts who have had experience with public
health questionnaires. The questionnaire was
pre-tested with 30 eligible medical students at the
same undergraduate level. Results of the pre-test
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were used to improve the questionnaire until the
final version achieved a satisfactory Cronbach’s
alpha reliability score. The overall Cronbach’s
alpha for the 20 items was 0.913 with 0.947,
0.880, 0.888 for knowledge, attitude and prac-
tices, respectively. The questionnaire consisted of
four parts as shown in Table 1. The questionnaire
consists of four parts (Table 1). The first part covers
personal data, including faculty, gender, living
accommodations and allowance as well as his-
tory of illness and antibiotic use in the previous
6 months. The second part includes 15 items. The
first nine items are statements intended to evaluate
the respondent’s knowledge regarding antibiotics
smart use. The response choices for the nine items
are: largely sure, uncertain, largely not sure and
not sure. Some of the statements are correct and
some are erroneous. For the correct statements,
the responses were rated on a 5-point scale: sure
= 5, largely sure = 4, uncertain = 3, largely not
sure = 2 and not sure = 1. For the incorrect state-
ments, responses were reverse rated, i.e., sure = 1,
etc. The final five items evaluate the respondent’s
sources of information about antibiotics, i.e., the
internet, radio, television and print media, as well
as personal communication channels, i.e., medical
practitioners, family, close friends, and classmates.
The third part consists of 15 statements regarding
attitudes toward antibiotic use. Some of the state-
ments are correct and some incorrect. For correct
statements, the responses were rated on a 5-point
scale: agree = 5, largely agree = 4, uncertain = 3,
largely disagree = 4, and disagree = 5. As with the
first section, each correct item was rated 5, 4, 3, 2,
and 1 and each incorrect item was reverse rated,
i.e, agree = 1, etc.

The average scores of the groups were then
analyzed in three categories: knowledge, attitudes
and practices. The categories of antibiotics smart
use were adapted from a previous antibiotics
study (10). The average scores in each category
were classified as poor, moderate, and good anti-
biotics smart use with a range of < 2.50, 2.51-3.50,
and > 3.50, respectively.

Hypotheses

The study had three hypotheses. Firstly, it was
anticipated that AMS students (health sciences)
would have a higher average knowledge, attitude
and practice score for antibiotics smart use than
the other two student groups. Secondly, it was
expected that personal factors of the students
would be related to their knowledges, attitudes
and practices related to antibiotic smart use.
Thirdly, some forms of communication were
anticipated to be significantly correlated with know-
ledges, attitudes and practices related to antibiotic
smart use.

Statistical analysis

The Independent Samples t-Test was used
to compare differences in terms of knowledges,
attitudes, and practices among the student
groups. ANOVA and Tukey multiple comparison
analysis were performed to compare knowledges,
attitudes and practices among the three groups of
students at p = 0.001. Spearman’s Rank Correla-
tion Coefficient was performed to determine the
effect of different communications which affected
to knowledges, attitudes and practices.

Results

Students’ socio-demographic characteristics
and antibiotics use within the last 6 months are
presented in Table 2. A total of 716 currently en-
rolled undergraduate students participated in the
study: 142 from AMS, 171 from Economics, and
403 from Engineering. The male:female ratios
were 1:2.46, 1:1.89, and 1:0.30 for AMS, Econom-
ics, and Engineering, respectively. The majority
of the students (74.58%) reported no history of
illness or use of antibiotics within the previous 6
months. For the students who had a history of
illness, antibiotics use was usually related to flu,
pharyngitis, acnes, dental infection, or cystitis.

The average score of correct knowledge in
AMS students was significantly higher than the
other two groups (3.17 £ 1.12, p < 0.001) as was
the average correct practice score of the AMS
students (4.08 + 0.67, p = 0.001) (data not shown).
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Table 1. Questionnaire regarding knowledges, attitudes, and practices regarding antibiotic smart use of students from
three faculties of Chiang Mai University

Part I. General sociodemographic data

Please check v the appropriate box or fill the answer in the blank

1. Faculty
O Engineering
O Associated Medical Sciences
O Economics
2. Gender
O Male
O Female
3. Monthly allowance
0 3,000 baht
0 3,001-5,000 baht
0 5,001-7,000 baht
0 7,001-9,000 baht
O > 9,000 baht
4. Accommodations
O Private dormitory
O University dormitory
O Apartment/Condominium
0 Home
5. History of using antibiotics in the past 6 months
O Yes
O No
6. Reason for antibiotic use (symptom or disease)

Part II. Knowledge regarding antibiotic smart use
Please check v the appropriate circle

Antibiotic use Sure  Largely Uncer- Largely  Not
sure tain not sure sure
1. Some infectious diseases such as tonsillitis, abscess, O O O O O

diarrhea, gingivitis or toothache are curable with antibiotics.

2. Antibiotics can reduce fever. O O O O O

3. Antibiotics can reduce pains or aches. O O O O O

4. Antibiotics can be used to treat the flu or sore throat caused O O O O O
by a virus.

5. If antibiotics are used inappropriately or discontinued d O g d d
before completing the dose, it can lead to drug resistance.

6. Inappropriate use of antibiotics can lead to complications. O O O O O

7. The symbol “EXP. 01/01/2012” on a label means the drug O O O O O
was produced on 1 January 2012.

8. If a rash, facial or mouth swelling or angina pectoris appear g O g d d
after taking antibiotics, you should stop taking the
antibiotic and consult your doctor.

9. Taking penicillin can cause beta lactam resistance. O O O O O

10. You obtained your knowledge about antibiotic use from O O O O O

the internet.
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Antibiotic use Sure  Largely Uncer- Largely  Not
sure tain not sure  sure
11. You obtained your knowledge about antibiotic use from O O O O O
communication with a medical practitioner.
12. You obtained your knowledge about antibiotic use from O O O O O
radio, television, or print media.
13. You obtained your knowledge about antibiotic use in the O O O O O
classroom.
14. You obtained your knowledge about antibiotic use from O O O O O
health posters or brochures.
15. You obtained your knowledge about antibiotic use from O O O O O
family and close friends
Part III. Attitudes regarding antibiotic smart use
Please v/ the appropriate circle
Antibiotic use Agree Largely Uncer- Largely Disagree
agree tain disagree
1. Expensive antibiotics are more effective than cheap anti- O d d d d
biotics.
2. Antibiotics are anti-inflammatory drugs. O O O O O
3. Antibiotics are safe. No one has died from taking antibiotics. =~ [ O O O O
4. If you suffer with fever, you should take antibiotics. O O O O O
5. When you feel sick, antibiotics should be taken. O O O O O
6. Antibiotics kill all microorganisms including viruses and O O O O O
bacteria.
7. You believe that diseases can be cured spontaneously, O O O O O
even without antibiotics.
8. Remaining antibiotics can be used or shared with other O O O O O
people to treat similar symptoms.
9. You should have a doctor’s prescription before buying O O O O O
antibiotics from a drug store.
10. You can buy antibiotics online without a doctor’s pre- O O O O O
scription.
11. You can obtain antibiotics from close friends without O O O O O
consulting a doctor.
12. If you suffer from a sore throat or excess sputum, you O O O O O
should take antibiotics to kill bacteria.
13. The common cold is naturally curable without taking O O O O O
antibiotics.
14. If you suffer from food poisoning, you should take anti- O O O O O
biotics.
15. Cheap antibiotics can easily result in antibiotic resistance O O O O O

which can lead to the more difficult treatment.
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Part IV. Practices regarding antibiotic smart use
Please v/ the appropriate circle

Antibiotic use Always Usually  Some- Occa-  Rarely
times sionally

1. You regularly take the complete dose of antibiotics as O d d d d
prescribed by the doctor.

2. You obtain leftover antibiotics from close friends who O O O O O
have had similar symptoms.

3. You stop taking antibiotics if your symptoms improve d 0 O O 0
after 1-2 days.

4. You start taking antibiotics immediately if you suffer from O O O O O
a common cold, fever, cough or runny nose.

5. You take antibiotics when you suffer from a sore throat. O O O O O

6. If you have diarrhea less than 3 times a day, you can take O O O O O
an oral rehydration solution (ORS) and have a light meal
without taking antibiotics.

7. You take antibiotics when you have nausea, vomiting or a O O O O O
stomachache due to food poisoning.

8. When you suffer from a wound, you always take antibiot- O O O O O
ics to prevent infection.

9. You always check the expiration date before taking anti- O O O O O
biotics.

10. You keep any remaining antibiotics for use next time you O O O O O
have the same symptoms.

11. If the symptoms don’t improve after your doctor has O O O O O
prescribed antibiotics, you will go to another doctor to
get different antibiotics.

12. You request the doctor to prescribe antibiotics even if the O d d d g
doctor has informed you that it is not needed for your
condition.

13. You keep antibiotics away from sunlight, heat, and humidity. O O O O O

14. If you have an itchy rash or urticaria after taking antibiot-
ics, you will stop taking the drug and see your doctor O O O O O
again.

15. Before taking antibiotics, you read the label carefully to O O O O O
confirm that it can treat your disease or symptoms and to
be sure how to take it.

16. You crush an antibiotic pill or tablet or sprinkle the pow- O O O O O
der from a capsule onto a wound to cure it faster.

17. You increase the dose of antibiotics on your own if you O O O O O
feel the illness has become worse.

18. You buy a new type of antibiotic if your condition doesn’t O O O O O
get better after taking the drug prescribed by a doctor.

19. If you forget to take your antibiotics when scheduled, O O O O O
you take the drug as soon as you remember it and take
another pill at the next meal.

20. If you were prescribed to take antibiotics “before meals”, O d d d d

you take the drug 30 minutes to 1 hour before a meal.
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Table 2. Socio-economic characteristics of participating undergraduate students

Socio-economic data AMS Engineering Economics
N (100%) 142 (100) 403 (100) 171 (100)
Gender
Male 41 (28.87) 309 (76.67) 59 (34.50)
Female 101 (71.13) 94 (23.33) 112 (65.50)
Year of birth
Before 1995 2 (1.41) 24 (5.96) 10 (5.85)
1995-1999 131 (92.25) 365 (90.57) 150 (87.72)
After 1999 9 (6.34) 14 (3.47) 11 (6.43)
Average allowance (baht/month)
< 4,000 16 (11.27) 29 (7.20) 10 (5.85)
4,001-6,000 57 (40.14) 182 (45.16) 44 (25.73)
6,001-8,000 44 (30.99) 142 (35.24) 90 (52.63)
> 8,000 25(17.61) 50 (12.41) 27 (15.79)
Accommodations
CMU dormitory 70 (49.30) 44 (10.92) 29 (16.96)
Private dormitory 47 (33.10) 232 (57.57) 70 (40.94)
Apartment/condominium 10 (7.04) 49 (12.16) 28 (16.37)
Home 15 (10.56) 78 (19.35) 44 (25.73)
A history of illness including use of antibiotics in
the past 6 months
Yes 38 (26.76) 89 (22.08) 55(32.16)
No 104 (73.24) 314 (77.92) 116 (67.84)
* % % * %
5.00 1 i B Male
¥ ¥ % 0 Female
400
{ ]
: :
g 200 E
1.00
0.00

AMS students ENG students ECON students

AMS students ENG studenis ECON students

Figure 1. Average incorrect attitude and practices scores of male and female students by faculty (Error bars: + 1 SE)

"p<0.001; “p<0.01

Gender was the only personal factor associ-
ated with incorrect attitudes and practices related
to antibiotics smart use (Fig. 1). The average
negative attitude score of female Engineering stu-
dents (3.61 + 0.59) was significantly higher than

the male Engineering students (3.22 + 0.80) (p <
0.001). Similarly, the average incorrect practice
scores of female Engineering students were sig-
nificantly higher than both male Engineering
students (4.12 + 0.70 and 3.64 + 0.98, p < 0.001)
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and male Economics students (4.11 + 0.67 and
3.49 = 1.11, p = 0.002). There were no significant
differences in other personal factors related to
knowledges, attitudes and practices of antibiotics
smart use among the groups. However, the atti-
tude and practice scores of female Engineering
students were significantly different from those of
both male Engineering and male Economics stu-
dents although the ratio of male to female Engi-
neering students was different from the ratios for
Economics and AMS students.

The correlations between the different com-
munication via internet, medical practitioners,
radio and television, print media, classrooms,
health posters or brochures, and family and close
friends and antibiotics smart use were analyzed
(Table 3). Knowledges acquisition via medical
practitioners was significantly correlated with the
average knowledges score in the AMS and Engi-

neering student groups. As shown in Fig. 2a, the
correlation coeflicient for AMS students was r =
0.278 (p = 0.004) and for Engineering students
was r = 0.295 (p <0.001). There was a statistically
significant positive correlation between commu-
nication via radio and television, or print media
with knowledges in the ENG students (Fig. 2b)
with r = 0.287 (p = 0.003). The results evidenced
only weak relationships of knowledges with these
communication forms the three student groups.
A moderate relationship between communi-
cation via health posters or brochures (Fig. 2c) as
well as via family or close friends (Fig. 2d) with
correct knowledge was found in AMS students,
r =0.329 (p = 0.001) and r = 0.305 (p = 0.001),
respectively. Conversely, communication via radio
and television, or print media as well as via family
or close friends (Fig. 3), there were the statistical-
ly significant negative correlations with incorrect

Table 3. Correlation of different forms of communication and knowledges, attitudes, and practices related to antibiotic

smart use

Knowledges

Attitudes Practices

Source of information

Accurate Inaccurate

Accurate Inaccurate Accurate Inaccurate

AMS students
- Internet 0.247°
- Medical practitioner 0.278’
- Radio and television or print media ~ 0.312"
- Classroom 0.272
- Health poster or brochure 0.329"
- Family or close friends 0.305"

ENG students
- Internet 0.311"
- Medical practitioner 0.295"
- Radio and television or print media  0.287"
- Classroom 0.214"
- Health poster or brochure 0.202
- Family or close friends 0.242"

ECO students
- Internet 0.082
- Medical practitioner 0.068
- Radio and television or print media ~ 0.280"
- Classroom 0.156
- Health poster or brochure 0.194
- Family or close friends 0.080

-0.024
-0.100
-0.269”
0.074
-0.181
-0.109

-0.091
-0.100
-0.380"
-0.237"
-0.259"
-0.274"

-0.024
-0.070
-0.187
-0.045
-0.284
-0.287"

0.122 0.047 -0.015 -0.135
0.033 0.008 0.033 -0.086
-0.036 -0.067 0.098 -0.147
-0.016 0.117 0.070 0.127

-0.115 -0.067 0.002 -0.097
-0.124 -0.031 -0.035 0.057

0.160 -0.030 0.311" -0.058
0.222" 0.007 0.344™ -0.018
0.106 -0.292" 0.174° -0.287"
0.148 -0.135 0.224" -0.150
0.122 -0.230" 0.137 -0.246"
0.086 -0.124 0.194° -0.053
0.060 0.053 0.212 0.136

0.116 0.115 0.143 0.089

0.065 -0.125 0.181 -0.057
0.193 0.117 0.096 -0.092
-0.090 -0.192 -0.125 -0.079
-0.019 -0.250 -0.034 -0.096

p<0.01; "p £0.001; bold numbers, r > 0.200
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Figure 2. Distribution of source of information by area of study: (a) medical practitioner, (b) radio, television and print

media, (¢), health posters or brochures, (d) family or close friends and average knowledge scores.

knowledge among Engineering and Economics
students: r = -0.269 (p < 0.001), and r = -0.287
(p = 0.001).

A significant negative correlation between
receive of information via radio and television, or
print media and correct information regarding
antibiotics among Engineering students was
demonstrated (r = - 0.292, p <0.001) (Fig. 3c).
As shown in Fig. 4, there were moderate corre-
lations between knowledge acquisition via medi-
cal practitioners (a) and via the internet (b) with
the average correct practice scores of Engineering
students (r = 0.344 (p < 0.001) and r = 0.311 (p <
0.001), respectively).

Among the avenues of knowledge acquisition
about antibiotics smart use, there were statisti-
cally significant correlations with information

received via radio and television, or print media
and incorrect practices among Engineering stu-
dents (r = -0.287, p <0.001) (Fig. 4¢).

Discussion

The results of the present study indicate that
the average correct knowledge and practice
scores of AMS students, representing health
sciences students, were significantly higher than
the scores of the other two groups, i.e., students
in sciences and technology those in the social
sciences and humanities. A study in 2015 indi-
cated that the incidence of correct antibiotic use
practices of health sciences students at Khon Kaen
University were significantly higher than that of
non-health sciences students (11). This finding
is similar to a study by Ying Huang et al. (12)
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family or close friends, (c) radio, television or print media

regarding knowledges, attitudes and practices
of antibiotic use of 2,500 undergraduate univer-
sity students in China. In that study, medical
students displayed more correct knowledges and
attitudes regarding antibiotic use than non-medi-
cal students. This suggests that antibiotic smart
use should be promoted among non-health sci-
ences students, e.g. Engineering and Economic
students, to improve their acquisition of correct
knowledges and practices of antibiotics smart use.
The present study of the correlation of personal
factors on knowledges, attitudes and practices
regarding antibiotics smart use revealed that only
gender was associated with inaccurate attitudes
and practices among Engineering and Economics
students.

There were significant correlations between
incorrect knowledges, attitudes, and practices of
students related to antibiotics and gender, age,

education, occupation and monthly income.
There was also a positive correlation between
knowledges and attitudes towards antibiotics
smart use (p < 0.001). The student groups which
had higher average knowledge scores were more
likely to have appropriate attitudes regarding an-
tibiotics use. Likewise, there was also a positive
correlation between knowledges and practices re-
garding antibiotics smart use (p < 0.001). The stu-
dent groups which had higher average knowledge
scores were more likely to have better antibiotics
smart use practices. There was also a moderate
positive correlation between attitude and practice
scores and antibiotics smart use (p < 0.001). The
student groups which had higher attitude scores
were more likely to have better practices.

A report of a study of pharmacies in Pathum-
thani Province (13) revealed that gender, marital
status, religion, education, income, and the acqui-
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sition of advice regarding drugs were factors
affecting knowledges and practices related to an-
tibiotic use. It can be assumed that these factors
also apply to the undergraduate student popu-
lation in our study as well. This study also de-
monstrated the correlation between the different
communication forms towards knowledges,
attitudes, and practices related to antibiotics smart
use. Some information from various media about
antibiotic use may be incorrect, misunderstood or
unclear, resulting in incorrect knowledges, atti-
tudes and practices. The promotion of accurate,
clear and easily understandable information
regarding antibiotics smart use could decrease
the inaccurate knowledges, attitudes and practices
of undergraduate students and thus result in an
increase in antibiotics smart use. Similarly, the
content of posters and brochures should be easily
understandable, clear, accurate and interesting.

Making the data on a poster or brochure attrac-
tive is also very important.

Information provided by various media in-
cluding brochures may not be clear or may be diffi-
cult to understand. As is the case with acquisi-
tion of knowledge from family or close friends,
lack of clarity of the presentation of the informa-
tion, misunderstandings or mistakes may result
in poor antibiotics smart use as evidenced by the
inaccurate knowledge and attitudes of the Eco-
nomics students. Poor antibiotics smart use may
also be caused by the poor knowledges, attitudes or
practices related to antibiotics smart use of family
or close friends. Students should be provided
with correct information to allow them to alter
their misguided attitudes and incorrect practices,
a difficult task. Orientation regarding antibiotics
smart use should be provided to student groups
to help them improve their knowledges, attitudes



146  Chiang Mai Med J

and practices. When that has been accomplished,
the students with improved understanding of an-
tibiotics smart use would be able to pass on that
information to their family and close friends to
help them improve their own knowledge, atti-
tudes and practices as well. Based on the results
of the present study; it is suggested that a program
of health promotion on antibiotics smart use be
required for all undergraduate students, especially
in the social sciences and humanities students,
and the sciences and technology students. The
academic events created by student affairs could
include the invited speakers who can emphasize
the correct application of different antibiotics as
well as provide an explanation of the causes of
antibiotics resistance. Such clear and easily under-
stood information could be provided via appro-
priate forms of communications for accessing the
correct antibiotic use. Because of the difference in
the subject matter of their fields of study, under-
graduate students in the health sciences have better
knowledges, attitudes, and practices regarding
antibiotic smart use than the other two groups. The
level of knowledges, attitudes and practices rela-
ted to antibiotics smart use should be determined,
e.g., using questionnaires, to identify appropriate
topics for specific groups. Examples of incorrect
practices found in this study include not observing
the drug expiration date, not leaving a sufficient
time interval between eating and taking anti-
biotics, not consuming the complete antibiotic
dose, and using antibiotics without appropriate
indications as well as other inappropriate of anti-
biotics practices described in a study of Nakorn
Pathom province (14). In the present study, the
majority of the students (593 or 82.82%) had
accurate knowledges regarding the use of antibio-
tics for treating bacterial infections. Conversely,
298 (51.92%) of the non-health sciences students
incorrectly believed that antibiotics are an effec-
tive treatment for viral infections. They also evi-
denced misconceptions, inaccuracies and inade-
quate knowledges of antibiotics (data not shown).
A study in Jordan by Shehadeh et al. (10) found
that 67.1% of the respondents in their study
believed incorrectly that antibiotics can treat a

common cold, cough, and any inflammation.
Several reports have found some survey respondents
incorrectly believed that antibiotics can be used
as an antiviral (15-18). According to a study by
Morgan (7), one factor in the inappropriate use
of antibiotics is that many antibiotics can be sold
without prescription or professional consultation.
The question that arose from our results was set
regarding that which forms of communication
for providing antibiotics smart use could improve
the knowledges, attitudes, and practices of these
undergraduate students.

Conclusions

Undergraduate AMS students, representing
the health sciences, exhibited significantly more
correct knowledges and practices related to anti-
biotics smart use than undergraduate students in
other fields. To improve antibiotics smart use, infor-
mation about antibiotics should be clear, accurate
and easy to understand whether provided via radio
and television, print media (including posters and
brochures), family members or close friends.
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Age estimation in the Thai male population using epiphyseal union
of the medial clavicle

Chantharawetchakun T and Vachirawongsakorn V
Department of Forensic Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok

Objectives To study the relationship between the union of the epiphyseal plate of the medial clavicle and age in the
Thai male population.

Methods Age-at-death estimation was evaluated from clavicles obtained from 200 cadavers of Thai males aged between
11 and 35 years. After soft tissue removal, the fusion status of the medial clavicular epiphysis was classified using a
morphological classification. Stages of the epiphyseal union were categorized as follows: 1) nonunion with no epiphyses,
2) nonunion with separate epiphyses, 3) partial union, and 4) complete union.

Results The stage of development of the epiphyseal union increased with age. The nonunion stage was found in indivi-
duals up to 22 years old. Complete epiphyseal union was found as early as age 22. Partial union was found in individuals
19-26 years old.

Conclusions The stage of the epiphyseal union of the medial clavicle in Thai males is related to age. We recommend
using complete union (stage 4) of epiphyseal development to indicate age more than 22 years and nonunion (stage 1 and
2) to represent age less than 22 years in Thai males. Chiang Mai Medical Journal 2021;60(2):149-55. doi 10.12982/

CMUMED]J.2021.13

Keywords: age estimation, epiphyseal union, medial clavicle, Thai skeletal remains

Introduction

Estimation of the age of a deceased individual
is one of the most important issues in crime inves-
tigations as well as following mass disasters. Various
methods of age estimation from skeletal remains
have been developed in recent years which depend
in part on the skeletal materials as well as the
methods used for the analysis (1-15). Methods
using morphological traits of the human skeleton
have focused on the pubic symphysis (4), cranial
suture closure (5) as well as union of the epiphy-
seal plate (16).

Currently, forensic anthropology relies heavily
on standard methods for aging juvenile remains
based on the epiphyseal union (16). In endochon-

dral ossification, a bone grows by deposition of
skeletal matrix on epiphyseal cartilage. Over time,
bone growth stops and the epiphyseal plate unites
with the diaphysis, leaving a temporary line. Finally,
this visible line become completely obliterated
by the remodeling process as the individual ages
(1,16). Thus the progress of the epiphyseal fusion
of various bone elements provides valuable data
for age-at-death estimation, particularly in teen-
agers and young adults.

Estimation of age-at-death is important for
purposes of identification of individuals. Recent
studies have investigated at the relationship between
clavicular development and age (2,3,6,9-16). The
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medial epiphysis of the clavicle is the last bone to
fuse and thus is useful for estimating age in the
post-pubertal period (2-15,16). Variations in the
range of fusion time have been identified between
the sexes and in different populations. Epiphyseal
fusion data from the medial end of the clavicle
has been obtained from samples of dry bones
(2,3) as well as from radiological images (12-15).
However, those two methods provide different
results depending on the condition of the skeletal
remains (1). The application of older standards
can result in an inaccurate age estimation (7).
Changes in secular trends in growth and matura-
tion rates have occurred in all developed countries
(7). Certain non-genetic conditions, e.g., better
health practices and living conditions, can pro-
mote a faster growth rate during childhood and
the teenage years. Thus, a forensic anthropologist
should establish criteria based on more recent
samples to accurately reflect the modern popula-
tion. What is needed are population-specific stand-
ards for individual countries such as Thailand

Objectives

The purpose of this study was to develop
standards for age-at-death estimation using
morphological analysis of medial clavicular
epiphysis in the Thai male population.

Methods

This prospective study was conducted on 200
pairs of Thai male clavicles collected from autopsy
cases and were examined in the Department of
Forensic Medicine, Faculty of Medicine, Siriraj
Hospital, Bangkok, Thailand. Ethical approval
was obtained from the Human Research Protec-
tive Unit, Faculty of Medicine, Siriraj Hospital,
Mabhidol University (Code 630081). From 15 May
2020 to 30 December 2020, Thai male cadavers of
known age between 11 and 35 years were selected
for study. Clavicles exhibiting any morphologi-
cal pathology e.g., a fracture, deformity or bone
developmental anomaly, were excluded from the
study.

After obtaining permission from relatives, both
left and right medial clavicles were dissected from

their surrounding muscles and carefully removed
from the deceased with an electric saw. Subse-
quently, the clavicles were wrapped in gauze pads
and simmered in a solution containing washing
detergent for 6-8 hours or until the muscle
coverings could be removed (17). Next, the bones
were washed then wiped with a piece of gauze
and dried at room temperature. Finally, the bone
samples were examined to determine the stage of
epiphyseal closure (Table 1 and Fig. 1). Right and
left elements were scored separately.

Statistical analysis was conducted using the
SPSS package (SPSS 27.0 for Windows; SPSS
Inc.). Descriptive statistics were used to describe
the basic characteristics. Differences between the
left and right clavicles of each individual were
explored using the Wilcoxon signed rank test.
The distribution of the stage of epiphyseal union
varied for ages between 11 and 35 years. The rela-
tionship between age and epiphyseal union stage
was visually analyzed using Spearman’s Rank
correlation coeflicient. To test accuracy and
reliability, a sample of 35 clavicles was randomized
and re-evaluated for intra- and inter-observer error

Results

Both the left and right clavicles of 200 Thai
males aged between 11 and 35 met the inclusion
criteria and were assessed for the stage of medial
clavicular fusion. The mean age of the subjects
was 24.37+5.95 years, the average height was
171.7748.46 cm and the average weight was
68.14+19.19 kg. The left and right clavicles showed
the same stage in 191 of the cases (95.5%), with
9 cases (4.5%) showing different stages. Table 2
illustrates the average age of both left and right
clavicles. No statistically significant difference
was observed between left and right sides in any

Table 1. Stages of epiphyseal union of the medial clavicle (3)

Stage Description

1 Nonunion with no epiphyses

2 Nonunion with separate epiphyses
3 Partial union

4 Complete union
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Stage 1

Stage 3

Figure 1. Stages of the epiphyseal union of the medial clavicle were categorized as: Stage 1 = nonunion with no epiphy-

Stage 4

ses; Stage 2 = nonunion with separate epiphyses; Stage 3 = partial union; and Stage 4 = complete union

Table 2. Number of cases and an average age for each stage
of epiphyseal union of the right and left medial clavicles

Right clavicle Left clavicle
Sage o Mean o N M o
age age
1 21 15.05 191 22 15.09 1.88
2 30 18.37 213 29 18.45 2.11
3 39 21.79 191 36 21.67 1.93
4 110 28.70 3.67 113  28.56 3.72

of the stages (p > 0.05).

Table 3 shows the age distribution for the stages
of epiphyseal union of the medial clavicle. The
ranges for the right clavicles showed no differ-
ence from those for the left clavicles. These results
demonstrate that the medial clavicle can lack an
epiphysis through age 18. The age range for non-
union with a detached epiphysis is 15 to 22 years.
Partial union occurs from ages 19 through 26.

Complete union of the epiphysis begins at age 22,
with complete union in all samples occurring by
age 27.

The stage of medial clavicular epiphysis
showed a statistical difference at different ages.
We found that the average age in each stage, ana-
lyzed by one-way ANOVA, was statistically sig-
nificantly different (p < 0.0001). We also found
a strong correlation between age and the fusion
stage of the medial epiphysis of both the left clavi-
cle (r=0.86, p <0.001) and right clavicle (r = 0.87,
p <0.001).

The reliability of this study, particularly inter-
and intra-observer variation, was also studied.
Using Cohen’s kappa coeflicient, the average intra-
class correlation coeflicient (ICC) was 1.0 for intra-
observer reliability and 0.92 for inter-observer
reliability. Based on the 95% confidence interval
of the ICC estimate, values greater than 0.9 in this
study are indicative of excellent reliability (21).
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Table 3. Frequency distribution of the stages of epiphyseal union in right and left clavicles

Right clavicle Left clavicle
Age (yrs) No. Stage 1 Stage2  Stage3 Stage4  Stagel Stage 2 Stage 3 Stage 4

11 1 1 - - - 1 - - -
13 5 5 - - - 5 - - -
14 1 1 - - - 1 - -
15 9 5 4 - - 5 4 - -
16 7 5 2 - - 6 1 - -
17 6 1 5 - - 1 5 - -
18 6 3 3 - - 3 3 - -
19 12 - 8 4 - - 8 4 -
20 12 - 3 9 - - 3 9 -
21 6 - 2 4 - - 2 4 -
22 14 - 3 8 3 - 3 8 3
23 14 - - 7 7 - - 5 9
24 10 - - 4 6 - - 3 7
25 7 - - 1 6 - - 1 6
26 12 - - 2 10 - - 2 10
27 13 - - - 13 - - - 13
28 13 - - - 13 - - - 13
29 9 - - - 9 - - - 9
30 6 - - - 6 - - - 6
31 9 - - - 9 - - - 9
32 7 - - - 7 - - - 7
33 6 - - - 6 - - - 6
34 6 - - - 6 - - - 6
35 9 - - - 9 - - - 9

Total 200 21 30 39 110 22 29 36 113

Discussion previous studies (2,3,6,12-15).

Age estimation using the clavicle has been
studied extensively in both forensic and archaeo-
logical settings because the clavicle is likely to
survive inhumation more successfully than other
long bones (2,6). In this study, the stage of the
medial clavicular epiphyseal union was described
using a version of the Webb and Suchey classi-
fication (3), which is an easy and well-defined
system. Fusion time between primary and sec-
ondary ossification centers exhibits significant
variation. Between the age of 11 and 35 years,
the degree of the epiphyseal union of the medi-
al clavicular epiphysis changes dynamically and
increases with increasing age. In this study, we
found no difference in the degree of left and right
clavicle union, results which are in accord with

During the early developmental stage, the
small and unrecognizable piece of the epiphysis is
isolated. Direct visualization of dry bone samples
is not possible for purposes of age estimation in
this period because of the absence of the epiphy-
sis. The present study showed that a maximum
age of 22 years can be inferred when the non-
union stage is seen in a dry bone sample. If the
complete union is observed, a minimum age of 22
years can be concluded. When the partial union
stage is observed, the subject can be estimated to
have been 19-26 years old at the time of death.

Of particular interest is the comparison of the
right with the left clavicle. Table 2 shows the timing
of each fusion stage in each of the two sides
for the medial clavicle. The finding of a strong
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correlation between age and fusion stage of the
two medial clavicles confirms the reports of
previous studies (14,15), thus either medial
clavicle can be used interchangeably to conduct
forensic age estimation. In cases where different
stages of development in the left and right clavi-
cle are found, a determination of skeletal matu-
rity using alternative methods is recommended.
The handedness of the subjects in this study is not
known, but as the subjects were randomly select-
ed, it can be concluded that the medial clavicle of
the dominant hand appears to mature at the same
rate as those of the non-dominant hand.

A matter of concern in conducting develop-
mental status comparisons is the technique used
to establish the stage of epiphyseal union. Most
earlier studies were done using either morpho-
logical or radiological examination (Table 4). In
comparing different techniques and bone prepa-
ration methods, the question arises whether the
results obtained from computerized tomography
(CT) scans can be compared with those from
morphological examination. The present study
used fresh bones obtained from autopsy cases and
found some differences in the results from the two
methods. In this study, the earliest age at which a
partial union was detected was 19 years, which is
in accordance with observations based on mor-
phological examination in most of the published

literature. However, earlier fusion was observed
in studies which used CT scan (Table 4). For
example, Pattamapaspong and colleagues (15)
used CT scans to evaluate the development of the
medial clavicular epiphysis in the Thai popula-
tion. Their results showed that the partial union
stage occurred in the age group 15-29 years and
that the stage of complete epiphyseal union could
be found as early as age 20 years. This indicates
that fusion of the medial clavicular epiphysis can
be identified earlier with CT scans than with
morphological examination. That difference may
be due to the greater sensitivity of CT scans in
detecting the early stage of the union of the partial
ossified epiphysis. In summary, the appearance of
the medial clavicular epiphysis with radiologi-
cal imaging is not necessarily the same as what
appears in dry bone (11,14,20).

Ethnicity remains an unresolved factor,
although it has been thought to have no influence
on medial clavicular development (20). Compared
with the results of previously published studies
which were mostly conducted in Caucasian popu-
lations from the U.S. and Europe, variations in
the time frame were observed in the develop-
mental process of the ossification of the medial
clavicle in the Thai population (Table 4). Despite
an East Asian ethnic group e.g., Koreans, the
period of the development of the medial clavicular

Table 4. Comparison of studies of the union of the medial clavicular epiphysis of males

Maximum )
) . Sample Partial  Complete
Study Nationality Assessment K age of R k
size . union union

nonunion
McKern and Stewart (1957) (8) American Gross 374 18 18-30+ >23
Jit and Kulkarni (1976) (12) Indian Radiograph 684 21 18-24 >22
Webb and Suchey (1985) (3) American Gross 859 24 17-30 >21
Kreitner et al. (1998) (19) German 380 22 16-26 >22
Schaefer and Black (2007) (9) Bosnian Gross 258 23 17-29 >21
Langley-Shirley (2010) (11) American Gross 1,289 24 17-30 >19
Singh and Chavali (2011) (2) Indian Gross 360 21 18-31 >22
Wittschieber et al. (2014) (14) German 493 20 15-30 >21
Pattamapaspong et al. (2015) (15)  Thai 409 21 15-29 >20
Yoon et al. (2016) (13) Korean Radiograph 1,151 24 16-30 >18
The present study (2020) Thai Gross 200 22 19-26 >22




154  Chiang Mai Med J

epiphysis has been shown to be different (13).
The reasons for the difference, however, is unclear
(3,15,18). We hypothesized that these differences
may be the result of differences in demographic
origins and ethnicities (3,18). For that reason,
this study emphasizes that reference values for
one population may not be applicable to subjects
from different demographic settings and ethni-
cities just as differences can result from using
different evaluation techniques.

There are several limitations to this study.
First, the effect of socio-economic and nutritional
status on medial clavicular development was
not assessed (20). The application of the data
from this study to other ethnicities with different
socio-economic situations should be made with
caution. Second, only males were included in
the experimental group, a result of the lack of
female cadavers in our department. Future studies
should also include females.

Conclusions

Itappears that the stage of the epiphyseal union of
the medial clavicle can be used to estimate age-at-
death in Thai males. This age assessment tech-
nique is useful for evaluating age at death up to
about 30 years of age. The findings of this study
can be applied to dry bone examination of the
Thai male population. Based on the results of this
study, we recommend using the complete fusion
of developmental stage to indicate ages greater
than 22 years and the nonunion stage as repre-
senting ages less than 22 years in forensic anthro-
pological examinations.
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Risk factors and severity of acute liver injury in non-chronic liver
disease and chronic liver disease patients

Kerdsin S," Norasetkun R,2 Khamwang W? and Phensombun A2

Internal Medicine Department, 2Somdejphrajaotaksin Maharaj Hospital Medical Education Center,
Somdejphrajaotaksin Maharaj Hospital, Tak

Objectives To study factors related to acute liver injury and compare the severity and risk of those factors in patients
with and without chronic liver disease.

Methods This cross-sectional study of 323 patients admitted to Somdejphrajaotaksin Maharaj Hospital between 1
January and 30 September 2019, analyzing data collected on the clinical background, signs and symptoms, and labora-
tory results of those patients.

Results Of the 323 patients in the study, 188 did not have chronic liver disease (58.2%) and 135 had chronic liver
disease (41.8%). Risk factors for acute liver injury in the chronic liver disease group included bacterial infection (33.3%)
and spontaneous bacterial peritonitis (4.4%), much significantly higher than the rates in the no chronic disease group.
However, the risk factors excessive consumption of alcohol (30.3%) and dengue infection (11.2%) in the no chronic liver
disease group were significantly higher than in the chronic disease group. Both groups had a high incidence of disease
severity as well as a high incidence of complications and mortality, although the mortality rate was higher in the chronic
liver disease group (15.0% vs. 6.9%).

Conclusions The types and frequencies of risk factors for acute liver injury in patients with chronic liver disease and
those with no chronic liver disease groups are different. The incidence of bacterial infection and spontaneous bacterial
peritonitis is higher in patients with chronic liver disease. The incidence of excessive alcohol consumption and dengue
infection is much higher in patients without chronic liver disease. Both groups have high levels of disease severity,
complications and mortality. Sepsis is the major cause of mortality, especially in patients with chronic liver disease.
Chiang Mai Medical Journal 2021;60(2):157-64. doi 10.12982/CMUMED]J.2021.14

Keywords: acute liver injury, chronic liver disease

Introduction

The term acute liver injury is used to describea  liver disease.

wide variety of conditions characterized by acute
inflammation of the hepatic parenchyma and
injury to hepatocytes resulting in elevated liver
function lasting less than six months. Chronic
liver disease refers to a liver disease condition
associated with chronic inflammation or cirrhosis
lasting more than six months where physical
examination shows signs and symptoms of chronic

Acute liver injury is the one of the important
problems in hepatic disease. Many factors can
cause acute liver injury. If an acute liver injury
is diagnosed and receives early treatment, acute
liver failure, a leading cause of death, may be
avoided (1). Many studies in Germany, South
Korea and the United States have found that acute
liver injury also affects severity of the illness and
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mortality rates (2-4). Causes of acute liver injury
include drugs, viral infections, bacterial infections
or sepsis, excessive alcohol consumption, gas-
trointestinal bleeding, fatty liver disease, autoim-
mune hepatitis and metabolic liver diseases (5-7).

Acute liver injury patients can be divided into
two groups: patients with chronic liver disease
and patients without chronic liver disease. Severe
liver injury can cause acute liver failure. Patients
with acute liver failure will are also more likely
to have hepatic encephalopathy, jaundice and
coagulopathy (6,7). Acuteliver failure is a medical
emergency condition with a high mortality rate.
According to data from 858 hospitals in Thailand,
the incidence of acute liver failure in patients was
62.9 cases per million population per year with a
mortality rate within 30 days of 26.7% (1).

Somdejphrajaotaksin Maharaj Hospital in 2018
had 88 cases of acute liver injury and 4 cases of acute
liver failure. Tests showed the chronic liver disease
patients had more abnormality of a higher incidence
of abnormal liver function and a higher mortality
rate than patients without chronic liver disease.

The term acute liver injury is used to describe
a wide variety of conditions and is characterized
by acute inflammation of the hepatic parenchyma

or injury to hepatocytes resulting in elevated liver
function lasting for less than six months. Chronic
liver disease refers to a liver disease condition
associated with chronic inflammation or cirrhosis
lasting more than six months, in which physical
examination can identify signs and symptoms of
chronic liver disease.

Objectives

The objective of this research was to study
differences in risk factors and severity of acute
liver injury in patients with chronic liver disease
and those without chronic liver disease. The re-
sults could assist in the development of guidelines
for diagnosis and determination of the level of
severity of acute liver injuries.

Methods

This cross-sectional study was conducted from
January through September 2019 during which
time data were collected from patients 15 years
old or over at the Internal Medicine Department,
Somdejphrajaotaksin Maharaj Hospital, Tak Pro-
vince, Thailand. The inclusion criteria was patients
with acute liver injury for less than 26 weeks. Ex-
clusion criteria were advanced carcinoma, preg-

department (n=1,372)

Patient in Internal medicine

Inclusion criteria
(n=323)

Exclusion criteria
- Advance carcinoma (n=3)
— - Pregnancy (n=8)
- Immunocompromised (n=31)

Sample size

(n=323)

Patients without chronic
liver disease (n=188)

Patients with chronic
liver disease
(n=135)

- To compare the risk factors of acute liver injury.
- To compare the severity of acute liver injury.

Figure 1. Conceptual framework
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nancy, immunocompromised patients, patients
with an uncontrolled disease and patients with
multiple causes of acute liver disease. This study
has been certified by the Human Ethics Committee
at Somdejphrajaotaksin Maharaj Hospital, certifi-
cation number 7/2019.

Information on patients included general charac-
teristics, e.g., gender, age and underlying diseases,
liver function test and other test results, records
of treatment received, risk factors for acute liver
injury and days of hospital stay until death.
Chronic liver disease is defined as hepatitis for
more than six months or cirrhosis. The sample
size was calculated based on a review of previous
studies. The current study had a larger sample
size than other studies reviewed.

Data analysis included descriptive statistics
(frequency, percentage, mean). Inferential statis-
tical analysis with the chi-square test and Fisher’s
exact test were used to compare data and to iden-
tify relationships between risk factors and severi-

ty of acute liver injury in patients without chronic
liver disease and those with chronic liver disease.
The confidence level was set at 95 percent and
P < 0.05 were considered statistically significant.

Results

Of the 323 patients, most of whom were male,
188 patients did not have chronic liver disease
(58.2%) and 135 patients had chronic liver disease
(41.8%). Patients with chronic liver disease were
significantly older and were also significantly
more likely to have a history of blood transfusion
than patients without chronic liver disease. Causes
of chronic liver disease included chronic viral
hepatitis B infection (3.6%), chronic viral hepati-
tis C infection (2.4%), alcoholic hepatitis (29.8%),
nonalcoholic steatohepatitis (NASH) (29.8%),
primary sclerosing cholangitis (2.4%) and non-
alcoholic fatty liver disease (NAFLD) (32.0%).
The majority of the chronic liver disease patients
were Child-Pugh C (47.0%) (Table 1).

Table 1. Demographic data of patients without chronic liver disease and patients with chronic liver disease

Demographic data Without chronic liver disease With Chronic liver disease  p-value
(n=188) (n=135)
n (%) n (%)
Gender 0.419
- Male 133 (70.7) 101 (74.8)
Age (years) <0.05"
-< 18 4(2.1) 0 (0.0)
- 18-50 103 (54.8) 47 (34.8)
->50 81 (43.1) 88 (65.2)
Alcohol consumption 101 (53.7) 77 (57.0) 0.572"
History of blood transfusion 0(0.0) 44 (32.6) <0.05
History of chronic liver disease
- Child-Pugh A 0(0.0) 6(11.8)
- Child-Pugh B 0 (0.0) 21 (41.2)
- Child-Pugh C 0(0.0) 24 (47.0)
Cause of chronic liver disease
-HBV 0(0.0) 3(3.6)
-HCV 0 (0.0) 2(2.4)
- Alcoholic hepatitis 0(0.0) 25(29.8)
- NASH 0(0.0) 25(29.8)
- Primary sclerosing cholangitis 0(0.0) 2(2.4)
-NAFLD 0(0.0) 27 (32.0)

HBYV, hepatitis B virus; HCV, hepatitis C virus; NASH, nonalcoholic steatohepatitis; NAFLD, nonalcoholic fatty liver disease

"Fisher exact test, “Chi-square test
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Factors associated with acute liver injury in the
study included drug-induced liver injury, excessive
alcohol consumption, shock, sepsis, bacterial infec-
tion, upper gastrointestinal hemorrhage (UGIH),
spontaneous bacterial peritonitis (SBP), dengue
infection, tropical infections, and biliary tract ob-
struction (obstructive jaundice). Specific factors
related to acute liver injury varied between the two
groups, but the risk factors excessive alcohol con-
sumption and dengue infection were higher risk
factors for acute liver injury in patients without
chronic liver disease than in those with chronic
liver disease (30.3% vs 12.6% and 11.2% vs 3.0%,
respectively). Spontaneous bacterial peritonitis
(SBP) was found in only 0.5% of the group with-
out chronic liver disease, but 4.4% of the group
with chronic liver disease. The incidence of bac-
terial infection in the group without chronic liver
disease was 17.6% compared to 33.3% in the group
with chronic liver disease. Each of these differences
was statistically significant (Graph 1).

Laboratory test results for increased levels of
serum AST, ALT, total protein, PT, PTT and INR
in patients without chronic liver disease and with
chronic liver disease were not statistically signifi-
cantly different. Differences which were statisti-
cally significant included total bilirubin, direct
bilirubin, serum albumin and AST:ALT ratio.
Patients with chronic liver disease had higher
total bilirubin and direct bilirubin than patients
without chronic liver disease, while total protein
and serum albumin were lower in those patients.
(Table 2)

Table 3 shows the severity of risk factors
affecting each of the groups, including the high
mortality rate in patients with sepsis. Chronic
liver disease patients with sepsis had a higher rate
of target organ failure (n=24), length day of time
from stay until death longer hospital stay from
admission to death (range=1-28 days) and higher
number of deaths (n=13) than patients without
chronic liver disease.

Risk factors of patients without chronic liver disease and with chronic liver disease

n(%)
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Graph 1. Risk factors of patients without chronic liver disease and those with chronic liver disease

UGIH, upper gastrointestinal hemorrhage; SBP, spontaneous bacterial peritonitis

“Fisher’s exact test
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Table 2. Laboratory data of patients without chronic liver disease and with chronic liver disease

Lab investigation Without chronic liver disease =~ With chronic liver disease  p-value
(n=188) (n=135)
n (%) n (%)
AST 0.720"
<3 ULN 82 (43.6) 55 (40.7)
3-20 ULN 91 (48.4) 66 (48.9)
>20 ULN 15 (8.0) 14 (10.4)
ALT 0.396™
<3ULN 110 (58.5) 89 (65.9)
3-20 ULN 67 (35.6) 39 (28.9)
>20 ULN 11 (5.9) 7 (5.2)
Total bilirubin <0.05"
<6 168 (98.2) 100 (82.0)
6-12 2(1.2) 13 (10.7)
> 12 1(0.6) 9(7.4)
Direct bilirubin (mg/dL) <0.05"
<04 78 (42.9) 24 (18.5)
> 0.4 104 (57.1) 106 (81.5)
Total protein (mg/dL) 0.166™
<6.6 78 (41.5) 70 (51.9)
6.6-8.3 91 (48.4) 52 (38.5)
>8.3 19 (10.1) 13 (9.6)
Serum albumin (mg/dL) <0.05™
<2.8 11 (5.9) 79 (58.5)
2.8-3.5 42 (22.3) 37 (27.4)
>35 135 (71.8) 19 (14.1)
AST:ALT ratio <0.05
<2 140 (74.5) 77 (57.0)
>2 48 (25.5) 58 (43.0)
PT (sec.) 0.481"
<225 64 (88.9) 67 (83.8)
>22.5 8(11.1) 13 (16.2)
PTT (sec.) 1.00°
> 57 69 (95.8) 76 (96.2)
INR 3(4.2) 3(3.8) 0.239”
<17 64 (88.9) 65 (81.2)
1.7-2.3 4 (5.6) 4 (5.0)
>23 4(5.6) 11 (7.9)

AST, aspartate aminotransferase; ALT, alanine aminotransferase; PT, prothrombin Time; ULN, upper limit of

normal; PTT, partial thromboplastin time; INR, International Normalized Ratio.

"Fisher exact test, “Chi-square test

Discussion

Risk factors for liver injury in patients with-
out chronic liver disease and those with chronic
liver disease at the Somdejphrajaotaksin Maharaj
Hospital during the 9 month study period are

consistent with the research of Moreau et al. (8)
and Maipang et al. (9) who discovered that the
most influential risk factors for acute liver injury
are bacterial infections, excessive consumption of
alcohol, upper gastrointestinal hemorrhage and
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Table 3. Comparison of organ failure and mortality in the without chronic liver disease group and the chronic liver

disease group

Without chronic liver disease

With chronic liver disease

(n=188) (n=135)
Risk factors Target Days. of Target Da.ys of
n  organ hosplta.l Deaths n  organ hosp. ital stay Deaths
failure stay until failure until death
death (days)
- Drug induced liver injury 8 1 1 1 7 - - -
- Excessive Alcohol consumption 57 1 4 1 17 - - -
- Shock 10 3 1-4 3 9 7 2-10 3
- Sepsis 50 4 2-4 4 57 24 1-28 13
- UGIH 13 2 5 1 14 1-2 2-17 3
- SBP 1 - - - 6 3 2-4 2
- Dengue infection 21 1 - - 4 - - -
- Tropical infection 8 - - - 5 2 - -
-Obstructive jaundice 3 - - - 4 1 - -
- Others 8 2 - - 4 - - -

UGIH, Upper gastrointestinal hemorrhage; SBP, Spontaneous bacterial peritonitis

spontaneous bacterial peritonitis, risk factors that
are commonly observed in Thailand.
Comparison of risk factors for both patients
without chronic liver disease and those with
chronic liver disease found that bacterial infec-
tion (33.3%) and spontaneous bacterial perito-
nitis (4.4%) were more common in chronic liver
disease patients. This finding is consistent with re-
ports that chronic liver disease patients are at high
risk for infection due to an immunocompromised
host (10). Excessive alcohol consumption (30.3%)
and dengue infection (11.2%) were much more
prevalent in the without chronic liver disease
group. Both groups had high levels of severity as
well as a high incidence of complications and high
mortality rates; however, mortality was signifi-
cantly higher in the chronic liver disease group.
This research did find an important risk factor
that was higher than had been reported in previous
studies: dengue infection. A potential reason for
that difference is that Tak Provinceislocated on the
boarder of Thailand and Myanmar, an area where
dengue is an important tropical infection. The
findings of this study suggest that appropriate
clinical practices, especially careful and close

monitoring, could reduce the incidence of com-
plications in patients with chronic liver disease.

This study found that the highest mortality
rate in both groups was due to sepsis, but that
mortality was significantly higher for patients
with chronic liver disease. Patients with chronic
liver disease have an immunocompromised host,
which makes them more susceptible to infection
and can more easily lead to severe sepsis (10).
This is a significant underlying factor in the high
mortality rate found in patients with chronic liver
disease. The findings from this study can be used
in rural, general and tertiary hospitals to help re-
duce the incidence of complications of acute liver
injury by careful and close monitoring, especially
in patients with chronic liver disease.

Limitations of this study include the relatively
short observation period and that the study was
carried out in only one hospital, factors which
compromise the generalizability of the findings.
Extrapolation of the results of this study to other
settings should be done with caution. Further
research involving more patients and diverse
settings is recommended.
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Conclusions

The risk factors for acute liver injury in patients
with chronic liver disease and patients without
chronic liver disease are different. Bacterial infec-
tion and spontaneous bacterial peritonitis occur
at a higher rate in chronic liver disease patients,
but excessive alcohol consumption and dengue
infection are much more frequent in patients
without chronic liver disease. Both groups have
high levels of severity as well as high rates of com-
plications and mortality. Sepsis is the major cause
of mortality in both groups, but particularly in
chronic liver disease patients.
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Measles outbreaks among health workers in a university hospital
admission ward in Northeastern Thailand in 2019: reflections on
the occupational health management system

Subsookumnuay P,' Chaiear N,' Chanpho P? and Pithak P3

'Division of Occupational Medicine, Department of Community Medicine, ?Occupational Health and
Safety Office, 3Communicable Disease Control Unit, Faculty of Medicine, Khon Kaen University

Objectives This study examined a measles outbreak among health workers in a university hospital admission ward and
details of the existing occupational health management system.

Methods Secondary data was obtained from two sources: 1) from the Occupational Health and Safety Office outbreak
investigation report a post-exposure immunity evaluation which is completed after a measles, mumps, or rubella out-
break and 2) from the medical records of the individual cases. In addition, the Occupational Health and Safety Office
guidelines were reviewed and a descriptive epidemiological investigation was conducted.

Results A total of 75 health workers in the university hospital admissions ward who were potentially exposed were
included in the study, of whom three were diagnosable as measles based on a positive immunoglobulin M (IgM) test.
The three health workers who were identified as confirmed cases were nursing assistants; two worked in the admissions
ward 4A, and one worked in the cardiac care unit. We found evidence that a propagated source caused the outbreak. The
occupational health management system in the hospital at that time had only exposure and post-exposure protocols,
but no pre-exposure protocol.

Conclusion None of the health workers who were diagnosable as measles had been examined for measles immunity
during their pre-placement health examination. The occupational health management system should revise the pol-
icy for ensuring the immunity to measles of health workers before allowing them to begin work and conducting a
respirator fit test before using an N95 respirator. Chiang Mai Medical Journal 2021;60(2):165-74. doi 10.12982/
CMUMED]J.2021.15

Keywords: measles, health workers, occupational health management system, outbreak investigation, hospital setting

Introduction rash phase (4). Measles can lead to complications

Measles is grouped with diseases that produce  in all age groups, but especially in children under
fever with rash and is caused by a virus in the 5 and adults over 20 (5). Between 2010 and 2011,
paramyxovirus family (1,2). It can be transmitted ~ the number of measles cases in Southeast Asia
by breathing in contaminated air or by the virus ~ (SEA) increased from 52,529 to 65,161 (6). In
having direct contact with eyes, nose, or mouth. 2015, the incidence was 17 per one million popu-
It is highly contagious and leads to infection in  lation (7). In 2018, the World Health Organiza-
approximately 90% of non-immune cases (1,3).  tion (WHO) reported that SEA had the second
The manifestation of symptoms can be categorized ~ largest number of cases of measles in the world
into 3 stages: 1) the incubation period (7-14 days,  (n=382,384). Between February 2018 and January
average 10-12 days), 2) the fever phase, and 3) the ~ 2019, Thailand ranked number one out of the top
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ten affected countries for measles cases (8).

According to the Occupational Safety and
Health Administration (OSHA), immunization
is the best procedure for preventing occupational
exposure to measles (9). Measles can be prevented
with the MMR vaccine which is very effective and
safe. Two doses of MMR vaccine are 97% effective
against measles, while a single dose is 93% effec-
tive (10). The WHO?’s global vaccine action plan
suggests the SEA region should focus on elimi-
nating measles and controlling rubella in 2020
(11). In 2018, the WHO estimated the first-dose
(MCV1) and second-dose (MCV2) coverage of
measles-containing-vaccine was 67-99% and
52-90%, respectively. In Thailand that year, MCV1
coverage was 96%, while MCV2 coverage was
87% (12,13).

Hospitals represent a workplace that has many,
primarily biological, hazards. Up to 4% of cases
of measles are transmitted in medical settings.
Health workers (HWs) in admission wards are at
risk of contracting the disease, which can lead to
understaffing, increased workloads, and stress as
well as increased costs due to additional overtime
pay (14,15). HWs have a significantly higher inci-
dence of acute health conditions than non-health
workers (16). The incidence rate of measles for
physicians is 2.5 per 100,000 individuals per year
and for nurses is 1.2/100,000 (17,18). Between
2007 and 2009, a total of 64 HWs were infected
with measles in secondary and tertiary care hos-
pitals in Thailand (14), suggesting the existence of
gaps in infection control (18).

According to OSHA and the Centers for
Disease Control and Prevention (CDC), occupa-
tional health management systems (OHMS), both
infection control and occupational health service
(OHS), play an essential role in the prevention
and control of measles in hospitals (19-21).
According to published guidelines, five steps go
into making an effective OHMS: generate policy,
plan, implement the plan, evaluate, and review
and improve the system (16,22). A good OHMS
can provide beneficial outcomes such reduced
illnesses and infections, reduced compensation
costs, and reduced absence from work (23). To

reduce the risks associated with measles infection
in HWs, the OHMS must develop comprehensive
OHS and infection control that includes: 1) pro-
viding vaccination, 2) implementing pre-place-
ment health examinations, 3) early identifica-
tion of cases, 4) prompt isolation of suspected and
confirmed cases, 5) use of proper hand hygiene,
and 6) correct use of appropriate personal protec-
tive equipment (20,24). MMR vaccine is recom-
mended for HWs who have had direct contact
with patients. There are, however, other clearly
identifiable high-risk groups of HWs, e.g., per-
sonnel working in the obstetrics and pediatrics
departments, which are the only groups for which
measles immunity is verified in practice (25,26).

A university hospital admission ward in
northeastern Thailand discovered a patient with
suspected measles had been admitted to ward 4A
(medicine ward) with fever on February 1, 2019
at 10:58 a.m. Within a few days it was discovered
that a number of HWs in two admission wards
had measles-like symptoms.

That incident of the spread of measles among
HWs reflects the status of OHMS in the hospital
at that time. However, the OHMS during the
measles outbreak among HWs has not yet been
studied. To help fill this gap, we conducted a study
of the measles outbreak in the university admis-
sion wards using data from HWs who had con-
tacted measles.

Objectives

The present study aimed to examine a measles
outbreak in HWs in a university hospital admis-
sions ward in northeastern Thailand and to
describe the existing occupational health manage
ment system at that time.

Methods

This epidemiological investigation used descrip-
tive research. All data were recorded anonymized
to protect the privacy of the patients. The insti-
tutional review board certified the current study
(IRB00001189), and the Khon Kaen Univer-
sity Research Ethics Committee reviewed and
approved the study (HE621200). The study pop-
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ulation was comprised of 75 HWs at a univer-
sity hospital in northeast Thailand who had had
contact with a measles index case. Cases were
defined as either suspected, probable, or confirmed.
Suspected cases were those in which the patient
had a fever > 38 °C and a maculopapular rash in
combination with at least one of the following
symptoms: conjunctivitis, mucous membrane
inflammation, or Koplik spots. Probable cases
were suspected cases in which the patient had a
history of contact with a confirmed measles case.
Confirmed cases were those in which the patient
had a positive measle immunoglobulin M serology
test.

We obtained the outbreak investigation report
and extracted secondary data from two sources:
1) the Occupational Health and Safety Office
form (second version) which is completed after
ameasles, mumps, or rubella post-exposure immu-
nity evaluation, and 2) medical records of cases
including signs, symptoms, and laboratory data.
Secondary data from the two sources included
age, sex, job title, workplace, history of measles
infection, and history of measles immunity.
It also included the date of onset of illness,
symptoms, history of contact with suspected
measles patients, i.e., duration of contact and
activities undertaken, laboratory data (e.g., measle
IgM), duration of OPD/IPD treatment, compli-
cations, days absent from work, and date of acti-
vation of the post-exposure surveillance system.
A review of the Occupational Health and Safety
Office guidelines for managing HW's who contact
measles cases was performed. These guidelines
included the management system process of the
HW during and after exposure.

Data were analyzed by measuring central ten-
dencies and line listing and were compared with
data for the previous 5 years during the same
period (data from the Communicable Disease
Control Unit). These data described the OHMS
infection prevention process (policy, plan, imple-
ment the plan, evaluate, and review and improve
the system) as it relates to measles outbreaks. The
existing “policy, plan, implement the plan, and
review and improve systems” policies and pro-

cess prior to the measles outbreak and the actual
management actions during the recent measles
outbreak were described.

Results

The university hospital admission ward in the
northeast Thailand hospital identified the first
non-health worker measles patient on February
1,2019. The patient, a 32-year-old male suspected
of having measles, was admitted to the hospital’s
admissions ward 4A in an isolation room. He
received acetaminophen, oral rehydration solu-
tion, and 0.9% normal saline solution intrave-
nously. The same day, his measles was confirmed
by positive serologic test (immunoglobulin M
antibody). This was the index case. The patient
developed a rash on February 2 and was discharged
on February 5. The transmission period for this
patient was from January 29 to February 6. He
experienced no complications during admission
or discharge. After identifying the index case, the
Occupational Health and Safety and Commu-
nicable Disease Control Unit investigated all 75
HWs exposed to the index case. The average age
of the HWs was 35.3 years (11 males and 64
females; 1 doctor, 49 nurses, 14 nursing assistants,
8 nurse aides, and 3 cleaning staff). HWs had ei-
ther a history of previous measle infection with
no evidence of positive measle IgM or had
received a single dose of MMR vaccine. None had
developed signs or symptoms of measles. Among
the individuals who had had contact with the in-
dex case, there were a total of three confirmed
cases and no suspected or probable cases (Table
1). The attack rate was 0.04. The total number
of measles cases in HWs in the study hospital
during the same period each year from 2014 to
2018 was 0, 2, 1, 0, and 0.

The first infected health worker (HW1) was
a 28-year-old male nursing assistant working in
admission ward 4A where the index case was
admitted. His duties included checking the patient’s
vital signs, e.g., fever and blood pressure, three
times per 8-hour shift. HW1 worked on the index
case every day from February 1-5. He spent a total
of approximately 90 minutes in contact with the
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Table 1. Contacted cases history of previous measle infection and receipt of MMR vaccine of HWs

History Confirmed Probable Suspected No signs or symptoms
measles measles measles of measles
History of previous measle infection Yes 0 0 0 5
No 3 0 0 67
History of receiving one dose of MMR Yes 0 0 0 10
vaccine No 3 0 0 62
February 2019 March 2019

1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 1 2 3 4 5
I ] [ [ [ [ | I [ | I [ [ [ | [ | I I [ | | | 1
Patient HW1 HW 1 HW2, 3 HW 2
Rash Symptoms Rash Symptoms Rash
Patient Patient was HW 1 HW 1 HW 3
was admitted discharged was was Rash
admitted discharged

Figure 1. Timetable of actions taken in the three measles cases

patient in the isolation room over six shifts. On
February 16, he began to experience fever and
nasal discharge. He put on a surgical mask before
going to the hospital’s emergency room to seek
outpatient treatment. He received acetaminophen
and chlorpheniramine and was advised to go
home and to observe his symptoms. On February
18, he returned to the emergency room and was
admitted to an isolation room in the hospital’s
admissions ward AE3. On February 19, he devel-
oped a cough, a rash, Koplik spots, and diarrhea
while hospitalized. On February 20, he was
confirmed as having measles (IgM positive).
HW1 was discharged February 23 and conva-
lesced at home until February 27 (Figure 1).

The second infected health worker (HW2)
was a 29-year-old male nursing assistant who
also worked in admissions ward 4A where the
index case had been admitted. His duties, like
HW1, were to check the patient’s vital signs twice
per 8-hour shift. He worked on the index case
from February 3-5. HW2 spent approximately 30
minutes in contact with the patient in the isola-
tion room over a total of five shifts. HW2 came
into contact with HW1 at their dormitory with
neither individual wearing an N95 mask on
February 16. HW2 developed a fever on March

2. On March 4, he developed a rash, cough, and
diarrhea. He went to the hospital’s general practice
room wearing a surgical mask to seek outpatient
treatment. He received acetaminophen, brom-
hexine, and oral rehydration solution. He was
advised to rest at home and was given a follow-
up appointment for March 8 to receive his measle
IgM results. HW2 convalesced at home until
March 8 on which date he was confirmed as having
measles (IgM positive).

The third infected health worker (HW3), a
32-year-old male nursing assistant on duty at the
Cardiac Care Unit (CCU) looked after HW1 at
his dormitory. HW3 spoke with HW1 once for
about 5 minutes on February 17. HW3 stated he
did not touch HW1. HW3 developed a fever on
March 2. On March 3, he developed a rash and
cough. He went to the hospital’s general practice
room wearing a surgical mask to seek outpatient
treatment. HW3 received acetaminophen, and
dextromethorphan, was advised to rest at home
and was given a follow-up appointment for
March 8 to receive his measle IgM results. HW3
convalesced at home until March 8 on which date
he was confirmed as having measles (IgM posi-
tive) (Table 2).
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Table 2. Timeline of measles cases

Case Date of last Date of symptom Rash onset Transmission period  Period spent away
exposure onset from work
HWI1 5 Feb. 2019 16 Feb. 2019 19 Feb. 2019 15-23 Feb. 2019 18-27 Feb. 2019
HW2 16 Feb. 2019 2 Mar. 2019 4 Mar. 2019 28 Feb. — 8 Mar. 2019 5-8 Mar. 2019
HW3 17 Feb. 2019 2 Mar. 2019 3 Mar. 2019 27 Feb. - 7 Mar. 2019 4-8 Mar. 2019
Early identified contacts of patients who had been diagnosed with
measles or who were symptomatic of measles. including HWs.

Notified and provided information to
the ward supervisor on the same day.

'

Notified and provided information
to the Communicable Disease
Control Unit on the same day so
they could begin an investigation.

!

Notified and provided information to
the Occupational Health and Safety
(OH&S) office on the same day so
they could conduct a co-investigation
and determine appropriate post-
exposure actions.

|

Notified and provided the
information to the IC unit on the
same day so they could take
action to prevent and control
hospital infections.

Figure 2. Structure of the post-exposure action process of an occupational health management system

The OHMS had a standing policy and proto-
col governing exposure and post-exposure action
processes. When a HWs was exposed to a com-
municable disease such as measles, there were
three departments to prevent the spread of the
infection. Interdepartmental communication and
cooperation is described in Figure 2. Following
that standing policy, infections were to be reported
to the Occupational Health and Safety (OH&S)
Office and the IC unit on the day an infection was
identified. In the present case, two reports were
made the same day and one was made the following
day (Table 3).

The OH&S team investigates and manages
post-exposure cases using a secondary version of
the post-exposure evaluation form. Occupational
Health and Safety Office guidelines for managing
exposed HWs include procedures to be followed
during exposure (hand-washing, use of an N95

respirator) and post-exposure (vaccination of non-
immune HWs, exclusion from work). In the
present case, none of the HWs who lacked
evidence of measles immunity received the MMR
vaccine and none were excluded from work after
exposure (Table 4). The occupational health and
infection control measures show that none of the
HWs had undergone verification of immunity
before starting employment. Two of 67 and two
of 29 HWs of the HWs who did not use an N95

Table 3. Activation date of the post-exposure surveillance

system
Case Date of report to the  Date of report to
Occupational Health the Infection Con-
and Safety Office trol unit (IC unit)
HW1 21 Feb. 2019 21 Feb. 2019
HW2 4 Mar. 2019 5 Mar. 2019
HW3 3 Mar. 2019 3 Mar. 2019
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Table 4. Occupational health management system for
prevention and control of a measles outbreak

Process Actual practice

2015 Occupational Health,
Safety and Environment struc-
ture development only

Goal: HWs exposed measles
cases do not get the disease

Policy development

Planning

Plan workflow for infection
control in HWs which includes
the budget and process action
during or post-exposure.
Implementation during and
post-exposure process were

no post-exposure vaccine or
exclude HWs from work.

No MMR vaccine was provided
due to a shortage of vaccines.
HWs not excluded from work
due to a small number of HWs
working in the admission ward.

Implementation

Evaluation

Review and improve Continual improvement;
meeting and revise the plan,
developed document more

than 1 version.

Table 5. Occupational health and infection control measures

respirator and who did not wash their hands after
every contact with a patient developed measles.
Only one of 8 HWs who used an N95 respirator
and one of 46 HWs who washed their hands after
every contact with a patient developed measles.
Of the three confirmed cases among the HWs,
only one case both used proper respirator and
washed their hands after every contact with a pa-
tient as a standard precaution (Table 5).

Discussion

A total of 75 HWs were exposed to the measles
case. The 75 contacts can be categorized into 4
groups: there were 72 HWs with no signs or symp-
toms of measles, 0 suspected cases, 0 probable
cases, and 3 confirmed cases. This outbreak of
measles in three HWs likely spread within Ward
4A from the index patient. This was classified as
an outbreak because the number of cases of measles
in HWs in 2019 was greater than the 5-year
median (0.0) and greater than the average number
plus double the standard deviation (2.4) over the
previous 5 years. According to the CDC (27),

Occupational health hazard control measures

Infection con-
trol measures

Administrative control

Personal protec-
tive equipment

Evidence of immunity against measles

. Hand washing
Verify documen-  Verify labora-  Verify laborato-  N95 respirator

Cases tationofadequate tory evidence of ry confirmation used Contact
vaccination immunity of measles with

g g " g g g

S = S g g = S = S =

= ] = < g=] < = < = <

Q < Q = = = Q o= Q =

(] » = (<] »w = i~ » o < »w = (1 » =
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HW1 No Yes No Yes No Yes Yes Yes Yes Yes Index
case
HW2 No Yes No Yes No Yes No Yes No Yes Index
case
No Yes No Yes HW1
HW3 No Yes No Yes No Yes No Yes No Yes HW1
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the incubation period for measles is 7-14 days, so
HW?2 could have been infected by HW1 rather
than by the patient. HW3 was likely infected by
HWI1, while HW1 was infected by the patient.
Transmission was person-to-person rather than
from a common source. It was a propagated out-
break. HWI1 was probably infected via direct
contact rather than breathing in contaminated air
as he used an N95 respirator. On the other hand,
HW3 most likely got the measles virus through
breathing in contaminated air rather than direct
contact as he did not use an N95 respirator and
did not touch HW1. Thus the spread of measles
from the index patient could have been prevented
or controlled by proper hand-washing and use
of an N95 respirator. Spread of the measles virus
from one HW to another can be prevented or
controlled by having a comprehensive OHMS to
help ensure personnel safety. A comprehensive
OHMS can not only prevent the spread of measles
to patients but also among HWs.

OHMS play an important role in the preven-
tion and control of measles in hospitals (19-21).
According to the Hospital and Healthcare Stand-
ards (4" edition) of the Healthcare Accreditation
Institute (Public Organization) (HA4 Part I-5.1
- Workforce Environment), vaccination, evalua-
tion, and caring for HWs exposed to infectious
disease can help ensure healthy HWs. Part I1-4
(Infection Prevention and Control) includes
disease reporting procedures and standard pre-
cautions for preventing and controlling infectious
diseases (28,29). The goals of I-5.1 and II-4 are
personnel safety and patient safety, respectively.
In the current research, the OHMS of this hos-
pital at the time only partially followed HA4, i.e.,
the hospital had only exposure and post-expo-
sure protocols but no pre-exposure protocol, e.g.,
measles immunization programs. Early reporting
is essential for disease control (30-32). Although
there was early reporting in the case of HW1,
measles was transmitted to HW2 and HW3, sug-
gesting incomplete compliance with exposure
and post-exposure protocols (viz., evaluating
evidence of immunity against measles, manage-
ment of exposed HWs who lack immunity,

proper hand-washing, and use of an N95 respi-
rator). In terms of evidence of immunity against
measles, one of the following is needed: (a) written
documentation of adequate vaccination, (b)
laboratory evidence of immunity, (c) laboratory
confirmation of measles, or (d) evidence of birth
before1957 (33). Thais born before 1957 can-
not be assumed to have evidence of immunity
because Thailand’s national policy to provide
a single dose of measles vaccine to children 9
months of age began in 1984 and the policy to
provide two doses (at 9 months of age and again in
the seventh grade) began in 1996 (34). It can thus
be assumed that Thais born in the country who
were over 35 years of age in 2019 are unlikely to
have been vaccinated, and that those between age
23 and 35 probably received a single dose, while
that those under 23 years probably received two
doses. Based on that assumption, there should
have been a total of 45 HWs who had had at least
1 dose of vaccine. In fact, the present study found
only 10 HWs (22.2%) had a history of having been
vaccinated. None of the 10 vaccinated individuals
contracted measles. According to CDC recom-
mendations, HWs without evidence of immunity
who are exposed to measles should get their first
dose of the MMR vaccine within 72 hours of
exposure and should isolate themselves from
work from day 5 after their first exposure to day 21
following their last exposure (33). The current
study found this recommendation was not fol-
lowed, which may haveled to the spread of measles
in the hospital. There are a small number of HW's
working in admissions ward 4A and the CCU,
so it is probably impossible for them to isolate
themselves after exposure to measles. Necessary
CDC and OSHA processes include (a) a policy to
keep HA4 on II-4 (29), (b) using an N95 respira-
tor while in direct contact with measles patients,
and (c) washing hands after contact (9, 33). Seal-
checking and fit testing of N95 respirators must
be accomplished before their use (35). In our hos-
pital at the time of this study a process for train-
ing HWs in the proper use of N95s (fit testing)
had not been implemented. The HWs who used
an N95 respirator and yet still developed measles
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may have been wearing the mask improperly.
This finding is consistent with a previous study
by Winter et al. Which reported that a single size
of face mask does not fit all and that only 16%
of HWs passed an N95 respirator fit test (36). A
previous study by the IC unit found that while
92.8% of HWs practiced hand-washing, only
81.2% did so properly. The number of people who
washed their hands during the current outbreak
(61.3 %) was less than that and may have been
one of the causes of the outbreak.

The current study has some limitations. The
investigation team did not identify the HWs who
treated the three confirmed measles cases in HWs.
Those individuals could not be traced because of
a lack of information in the secondary data. A
study which includes the HWs who contacted the
three confirmed measles cases during treatment
in OPD may be able to identify management
processes that could help prevent the spread of
measles in the future. An additional limitation
was the lack of data on assessment of proper wear
of N95 respirators; future studies which include
this data may provide information about the
correlation between proper wear of N95 respira-
tors and measles infection.

Conclusions

All three cases of measles infection among
HWs that were confirmed by a positive serologic
test for the immunoglobulin M antibody after
contact with an infected individual had no evi-
dence of measle immunity. This outbreak showed
that the OHMS at the hospital studied was in-
complete. Further improvement in OHMS are
needed to strengthen safety procedures, e.g.,
ensuring health workers’ immunity and fit testing
N95 respirators before use. Hospital departments
should encourage these processes to ensure
personnel safety and hospital administrators
should support enforcement of those policies.
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AunSaNRau Y ILAENAdBUALNSEUTEIITAN N95 AouflavilUld Bedlnsineans 2564:60(2):
165-74. doi 10.0.12982/CMUMEDJ.2021.15
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Wguszasd nuldelilingUssasdiionsiaaeuusinassdluiieiosay 80 vodluslnaa13sd (beam profile)
nnsldaunsaiusuussd1Fs@uuy enhanced dynamic wedge (EDW) segunsaisunmdidnnsedng elec-
tronic portal imaging device (EPID) va453@lnmaunasu 6 wnzlian

ad ° v % a g A ¢ ¥ o v aAda o I o v aAw =
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WgUAUAFIETIANIINNITAUIAUAIBLATEIADUNLABIINUNUAITINY (treatment planning systems; TPS)
TUNUNASFULUUANIIAT WAZRUUDANNINT TIaBIATDY Wedge #1149 9 Laln 15 30 45 uag 60 o9en

HaN1sAnE NundrfeduuvaunnsisevaranuwaniuaievesUsinsdluiiiosay 80 vaslusldansed
Liiueway 2 TnefiAregludidovay 0.57-1.12 uarituiaieduuveauinnsiifosasanuuandnavesusunm
Sedlifuserar 2 Wwheaiu lnedideglutieiosas 0.3-0.52

a3u  neansveasansiiuigUnsaisunmdidnnsefindanmnsadninldlunisnsinaeuuiinaSedlugag
$ovay 80 veslUslndd el MAnannsuiuussdi¥edse EDW Tnefimnuunnsndiiiudesay 2 lunnauing
$s@uarnnaaryad Wedge Al AAPM task group no. 142 éiwualy \edlvsiinvans 2564;60(2):175-86.
doi 10.12982/CMUMEDJ.2021.16
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) U & v U A & aa = . . R = Yo o a1 [
nsfnwidUlsugiSedefediduidnilslu  (nvasive) TudUay aagldSadvilasng q laun
n1ssnwlsauesaidanuisuunsnately  Teeu eynindidnnseu wissyninsindu ¢
Uagtullosniumsshvndidnvaelisnar  lussdundsuunglias (megavoltage; MV)
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A v v < Yo v =3 DX
Weanegludaieunssalitugiie  Awddinig
218598919818 U5 IANILLA 69
1 v = 1 &J d‘ Qd‘ 1
a1usadanatufessaiiloldeunfifieoyseu
AoULZISIBNMY FaluTIfaslinisInaUSua
v ad & A Al 19 Ya a o w a | v
SN dageundldldmiudninnanasdanaly
WAnanisunsndaule  vailiielmidulusiy
TgUsvasananvesdedsnunaeenisiviney
< Py a v a d' v a
wpiSelasudsinusedas  TurueiioToisund
v = v Y a v A 1 a -dl
A aelasulTunusdliAuunsgu
fvue  dvsunisaneseadliunauuzisluung
sundslsunasidonaliasounguiounziss
Taviaue Wy uziSadiuy uziSaninsvn
=3 % v Y] 6 v | o w A
Wuau 99991A8UnIuUIuLeNa3sd (beam
modifier) vesiinsiudunisatesediiala
USunausidnseunguiouuzisaunnddy  lag
gunsaluSulssinSedisUauuuulaudin - (en-
hanced dynamic wedge; EDW) 1Hunilslu
gunsaiianunsaldlunisusuusaansedle was
Fanunugaununsabuususaelsanil
anwazlaw i launsainUS S edl
aAuaduale (uniformity) uavAsOUARY
ADULLLSINARINITTNWIUINTITY  dnsuns
MuvesgunsalyunaadSedguauuuy
Taundlin Azo1fUN1SARDUNUDIRIDAADAAL
w3 (jaw collimators) Tunsusuansed 1Juds
Ao Y | a ¢
feazantunsldny lfausingnisel
~ s PN . ~
UNFNIAAUUL (beam hardening)  waziiyy
(29e) Tmdenldlevainvane (1) ag1elsinnu
gunsalufuTedsvaunuulawnidniu Juna
$9dneenuniilantaiinanumAalnAdauls oy
WIBIU19INA5NFAIAUS 9T AR UN LU ASINY
AutIaEunsshwly viligdieenala
FuUsunuSERANaAlUIINLKNUNISSNY T992
AaNatu A sUUSUIUSIFUINIaURENI 9

fmual)  dusvdanaliugiSadinsiasaivle
1NNIUAL (tumor progress) ¥3B lBNNIINTY
a1admalvgUieiennisunsndeuinduld
N199ANININIFIUTENI 19U ZINALA 119U
wnsgulInUsnasdnaneliguieavded
ANuAaAAaaUlliiusayay 5 anUSunused
Aunndnnun (prescribed dose) (2) Aatiulu
v A o s U 1 o w A QI
N1921839@3 N URUNTUUIULA AT Ual
wuulandn - msiinnsviseiuamnnlugg
" . <
800U (monthly quality assurance) Lwe
AFIADUANUAINVDIAIUSUIUSIENHIUDBN
w1 ngunsaluTuaaaSadsUaunlunsaind
ATl aufuNIsaesedRisununsan b ly
(wedge output factor) MuAILLLYIT American
Association of Physicists in Medicine (AAPM)
Task Group 142 task group no.142 (3) il
gunsalnseivinsednidlunisnsisaeudsuin
Sdmly  wu  delessuluwdukuuiuas
(ionization chamber) $IaS3@wUUa5158 (de-
tector array) kagilay (film) gUnsalinssdman
dydv o o 1 a 3 d‘ 14 1%
PdaNAU1Usens WU NSAnanaeels
LAY ANNALLEYATUNNTIAUSUMSIE Y9
nszvIunstunisUszainanaiigeenn  Wudu
(@) Jagtuiesedanesedisaaynia (Linear ac-
celerator; LINAC) FafuipSasaesednieuls
Tutlagtu dinsfensgunsal M3endt aunseal
Sunwdidnnseding (electronic portal imag-
ing device; EPID) tialalun1sasneninyesd
lunsaisaeumuwnisgUienaunisaiesed
iielianunsadndnuniavesitheligndesou
A1521859893 AL UaINUAURANANAYBINS
o a1 o o | v <
eTaEnldnsaiusurleanauNsss  (5)
& cw a & A faAaYy aa
wanantaunsalfunmdiannselind dUef e
MuamilaNezidenas  wazannsauanly
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(%
a Y

Savmnasdld  SnaansofnclaTind
dleseenisldau (6-8)

1wl a.A. 2018 Syam (9) wazAmdy vng
Wisuigulusinduesarsed (beam profile)
9 nguUnsalUfunsadr§sdsuduuuuiada
(physical wedge) wagnuulaundn Ingldwaiin
$aduuu leoouluedunsiues wui TUslig
fildnmsldgunsaiuuuadisdisaeauuy
falnawdesiy  edrelsinunisldminiin
losouluwduuruuediu fduneulunsinn
vanedumen  winflgunsaifldauldazaan
ImTardnNgnAes sxaunsatiglunis
Uszndananvesnisindseiuaunmls  lag
1ud a.#. 2010 Petrovic Wazaady (10) la@ns
myimBnasddeldaunsainisuiuusedn¥ed
sUdnnuUlniindmusdlineundanu 15
WAZlIaR ANNIIATUIUVBITZUUADLNILADS
ANUHUNITTNEN (computerized treatment
planning system; TPS) LWIULEUAUNITIA
Yidsegunsalfunmdidnnsednd wud Al
laanmsialazNsAuIaluTE UUIMAUNNS

o

AWLANADAAADINY AINNITANWINEIULN

)

J8396 89n15ANYINITUIRUNTAI SUAIN
nnsetindunldnsiaeulsuinsadlugie

Da

b

e O Xy

Jowar 80 wadlushvldaseddeldaunsalusu
wisanSedsUaunuulawdn  dwmsudlnineu
WA 6 wngliad

35013
wn3eslenldluauidy
1. 1Sewesed oSy Varan Ju

Trilogy (Varian Medical System, Palo Alto,
CA, USA) waziinshnssgunsalfunmdian-

n0tnd (EPID) u aS-1000 Afvunmeuniig
WU 40x30 @’ fAuagidenlunistiuin
Wiy 1028x768 finwa h30sa1eSsdanse
T¥gunsalufuudsdrdsdsuanuvulaumiinle
Fadugunsaifivimsuiuanuduvesdrdsd
Tneldnnsindeuiivesseodnoadiuaassiu Y
SENINNIALT9E (11)

2. STUUABNRILMDIINMKNUNTSNY18AEY
11959 13.6 (ECLIPSE 13.6)

3. TUsunsu Microsoft Excel 11o39u 2013

4. 58UV R&V system (record and verify
systern) \Jusguutuiinuasniuaeutoyanis
0598

5. TUsunsu VIPER dwisuAuiainmusung
Yadildannisindsdfogunsaiunmdidn-
nsedndliduliaddlud waslddwmiu
Wisuileulusindvesdsed  AildannisTa
Aavgunsalunmdiannselinduazainnis
AUIAIELATBIADLAILAD I IUNUNITS N
(12) Tnenszurunsmunnusinadedluives
TUsunsy VIPER fldumeundnaostuneu laud
fuusn  awilldanmstndegunsaunm
Sidnmselindgniuasudu photon fluence Tu
o1mAsensireulagu (deconvolution) fu
air kernel Fufldes photon fluence %Qmﬂ‘ﬁlau
Fulsinaddluidenudn 10 @, fhenns
aoulagiufy Water Kernel dsuanslugul 1

nsapuiisugunsaliunmdiannseding
(EPID calibration)

wdseanifu Funeusin q (12) Téu

1. nsasuisuasailan (dark field uni-
formity) Uun1suArIdygIasUNIUIINEIU
Uszneudiannselindvesaunsaliunmluves



178 Jealninvans

Fluence Dose-to-
Kernel water Kernel
] 'II
IIII III
[
s ®! ®
Measured 20 Fluence Dose Plane
EPID Image Map In Air

UM 1. nszuaumsAauTnasdlulvedusunsy VIPER (un: Tsaneuiagunnsel)

flafinsenessd  Tnenisaeudiouasdosni
guUnsalfunmdidnnsetindlioglusumied
STeENUIaIN LIRS @IURRISUNIN (source
to imager distance; SID) W1AU 100 @3

2. msaeuiisuanilan (flood field uni-
formity) tJunisuAranuLana1eesnImla
lunsnevauassiedidveiinea  lugunsnisu
awdidnnseling  Tnetuneuiifoninmseasu
WigumulsasmMUSUNUSIEReLIan (dose rate)
P TneTausunaseanauaiufisidwindu
40x30 B9.93. La¥NIUUATTYZIINLRAIALTLA
Sedtsgunsaliunm wiriu 100 .

3. MsdsuisuAtUIAUSUIUSE (imag-
ing dose calibration) & 2 Yuneugos loun

3.1 MsUsuartduinvesgunsalunin
Sidnnsellnd (dose normalization) tJunns
USuaduTausunasdvesgunsaliunmdian-
maﬁﬂaﬂwﬁwmaaw%gﬁm (calibration
unit; CU) aenndestuniefldlunisnain
fi38n7 weilwasyiln (monitor unit; MU) Tu
PUANUATEYIAU 1010 ms.au. Teevialy
msaeuiieuySinasdildlunnnadn 100
ueiwosedin 1idu 100 uradiudugin
3.2 mswialUsldvesansed  (beam

profile correction) dioudrarurainndou

N15MBUAUDIVDITIALNADUNFIINNIUA
nsesUiuBey (flattening filter) flognnelu
dwhvearieusiouma u fumimenya
Atnana (off-axis) tneldlusludansadfilaann
ns¥nUsinasealut (water profile) fisvee
muEndilasuUTunssdgean (depth of dose
maximum) felossulueiunsuiues

2. NITESNUKNUNITSAEIEIUTUNITATIA
aouUSinnsdvesgunsaiusunsisdredsuan
wuulaundin

1) fvusvuina$ednldlunismeaes
2 sUuuy (Fauanslugui 2) leun

1.1) wuuanung (symmetric) 1u1n
10x10 wag 20x20 M.,

1.2) WUUaauNIns
YR 10x10 5.9, Inefmuali Yi= 0 9.
Y2 = 10 93, X1= 5 93, ey X2= 5 «.

2) fmunssrvesgunsalusunsad
%a%gﬂ?m (wedge angle) lan 15 30 45 uay
60 09 TnuALazEen (IN-OUT) Sauwn
dundunsindoufivessedneaduines  fu

(asymmetric)

Y1 WU Y2 wasuwandeuiioon 1Hums
\ndouTivedaeadunaes du Y2 Tumeu Y1

3) AWIaNINSEAEUSHSE (dose
distribution) 9 nMsldgUnsaluTuLsisaNSE
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Y2 Y2
FS
X1 -|— X2 X1 + X2
FS
EPID Y1 EPID Y1
f. U.

=

JUN 2. fedraveulnd1Sed (n) wuuansnng Yun
20x20 MSITURIAT LAY (V) LUUBELNNAT YUN
10x10 PN IUGURANAT

sUaunuulaundn Tuuuneutmssdvasly
FEUUMNLAUNITINY Wasuliney 6 wng
Thadt $1uau 200 uethmedein Aiszazaudn
Wiy 10 .

4) dusunsinuiinsyuy RV system
(record and verify system) Wdielifadesany

aunsasendeyaainszuunyinIsanesadla

nsiiudaya

$1n1530US S IBnLLEYN 1S N eI T
Swunld auuvasanes uazoausns Tngld
gunsalfunmBidnnsetind Jafudeyanszes
Mnunasillasdiagunsaliunmdiinvseting
WNAU 100 @l

nsAaTeideya
wdanhmsiiudeyaudiiirdeyaiin
ngunsalfunmdianusedndluduiandu
Uiinaufedluthissduanudn 10 @u. dae
TUsunsy VIPER wagdnsnuwileinisiidn
Toyausunasadlugluuulaneuens - (dicom
RT format) #iduraildannszuuansusunis
$nwndeauludalusunsy VIPER aantuyiinig
Wisuileulusiniduesdn$sdninlsangunsal

Sunndiannsednd fufiduiuseinies
ABUMILADIINNUKNUNITSAYY  laeUSuliiay
(normalize) ilufesay 100 fAgananans (cen-
tral axis) wagthdeyanlfunduramiosay
ALLANGINYBIANERTIEINUSII NS EUNTA
Asnan (off-axis ratio) Tuvie5esay 80 wes
Wslédsad osmnuinasinanaglifiau
AarmAdouillinainusianisiudsundas
USuuSedednesiasa (hish dose gradient)
WU U3 penumbra gy Snviedaduly
PUTOLULUD AAPM task group no 142 (2)
Tnemwans deaunsy 1 lushelusunsy Mi-

crosoft Excel

N
1 TPL bl BPL
_. . < (1)
N | BP, 100 < %Tolerance
L=1
N = 99UUAIWAUS off-axis 1911A159R

L = Off-axis point
TPL = Off-axis ratio 1NA15YA By

Y

! v A o 1 Lo Ao o =
R31@IUSELUAAUS off-axis NinRBNINaNY

[

=
1994

Do

BPL = Off-axis ratio 210 base line #3831n
A19AIUIURIBLATDIABURIADTIIIUNUNS
S Favihdusasaussdlusuns Off-axis
dofinansanssd  Tneimuslisesazauuan
sraededesialiiudesas 2 audl AAPM
task group no 142 (2) finun

WNaN1INAadN

NN 1 UARINATREALAINLANGNS
YeeA1UTHINTIEINNTITaUNsalUTuLsean
SedgudndouAuldly lutefesas 80 wes
Lusldaansedannnsldaunsalusuussdnsed
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M13°99 1. SesazanuuandsuasAinmdidannisidaunsaiusuudedndedsuaunuy

Taundiniisuiulaly (wedge output factor) Tugisiesay 80 Tusldassdsznineitinain

EPID wazA1uanian TPS Tuiiuiansedauunns (Symmetric field size)

Dose difference (%)

yu EWD FS 20x20 (3.4 FS 10x10 (3.94.)
N9 IN AfN19 OUT N9 IN ANI90UT
15° 0.57+0.48 0.57+0.45 0.96+0.29 0.96+0.27
30° 0.59+0.54 0.59+0.41 0.96+0.28 0.96+0.29
a5° 0.72+0.63 0.72+0.33 0.90+0.27 0.96+0.25
60° 1.12+0.71 0.56+0.54 0.85+0.30 0.99+0.25
sUausuUlaunn  5EnNanlenNNISAIUIAL NLERNNASIRITIN 2 WU nna&ﬂwmqﬂmmi

Y

VOITTUUTNUNUNTS N A TInliangUnsal
Sunmdidnnsetindg Tud1Ssduuvanuing wu
T NNUAATIE waznnasenvasgUnsaluTy
wisenSedsUan  deanuunndsliiiusesay
2 faduluaudonuziinves AAPM TG no. 142
lpefAungawindu 1.12+0.71% 7vuinfiui
81598 20x20 ms.au. gy 60 3 luwwd
wdeuL wazliAntaeianviniu 0.57+0.48%
Waz0.57+0.45% URINUNANSIAVUIN  20x20
~ A A v
AT.2U. Tu 15 09 Tukuinisinfeundnuay
29nANNAIRU @ mSunisiUSeuiiaulusing
29981598581 19US s ENleaNN AU
YDITEUUINNUNITIN WAL USUIUSIEN IR
laaingunsalsunmdiannselindluniunan
Seduuvanung Awwandluzun 3 uae 4
ANMSUANSPUATANULANAIIVDIANIUSU
o v ¢ v I o o A a
SedanmsidgunsaluTuusisdnFadguauiuy
Taudinisuduladly Tusiedsuay 80 TUsing
815985 1I9ANN IR LHAINAITAIUINVDITLUU
HUNTS N LazA1NTAla 1N UN Tl SY
ndlENNsatng  TuNuUNASI@WUURANNINS

USuwsisanSedguaunuulawndn da1anuwen
AsveaA1UIIInTIEInnslaUnsaluTuss

o w A

arFadsUauuuulauiniteuiuldld  Tugae
Jovay 80 vadlUslvidansed Liiiuseway 2 &

<

Julumudouugiiives AAPM TG no. 142 lng
fiAnsnnfigawintu 0.52+0.33% Tl 60 o
Tuumsindouiiean wazArtesdigainfy
0.30+0.19% i 45 83 TulINsIAGEUT
W1 wagkviniu 0.30+0.23% a1 60 89A1 Tukwa

A A v o =
NTLARDUNLUN @QLL?{G’NELHEUV] 5

a59fl 2. SoraraunmnansaeAIUT e Eann
nsldgunsalufuussdrisdsuanuulaundinidioui
1419 (wedge output factor) lutisiesaz 80 ve9
WslWddSsdsznineiinan EPID  wazduimann
TP luifuitar3edeausnns (asymmetric field size)

44 EWD AFN19 IN #iAN19 OUT
15° 0.43+0.30 0.42+0.29
30° 0.37+0.25 0.43+0.30
45° 0.30+0.19 0.46+0.33
60° 0.320+0.23 0.52+0.33
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—o—EPID ——TPS

—e—EPID —a—TPS

Z-Direction (crm)

A.EDW30°IN

12
1 1
= o
= 0E Z 08
° 2
= os * o
3o é 04
02 02
& 0
20 15 10 5 0 5 0 15 0 -20 15 -10 5 0 B 10 15 20
Z-Direction (cm) Z-Direction (erm)
N.EDW15°IN Y.EDW15°0UT
—e—EPD  ——TFS —e—EPID  —e—TPS
14 14
12 12
2 2
E &=
2 <]
2 o8 =08
E 06 £ 06
5 &
& 04 & o4
0.2 02
L o
-20 -15 -10 =] 0 5 10 15 0 -20 -15 -10 5 0 5 10 15 20

Z-direction {cm)

A FDW3I0eOUT

—e—EPID  —a—TPS

Beam Prafile

s B oo Foeoe
sRERE-FER G
Beam Profile

0
Z-Direction (cm)

VEDWAS®IN

—a—EPID —8—TPS

Z-Direction (crm)

A.EDW45°0UT

——EDiD  —e—TPS

Beamn Profile
Beam Profle

o -
e i i
i
B
in
e
w
5
&

0

Z-Direction {cm)

HEDWSEOSIN

—e—EPID  —e—TFS

Z-Direction (cim)

@ EDW6E0°0OUT

JUN 3. nsiieudisulysildssnisdinasedninldannlusunsudmuinmssnuuasUsinasdnia 1an

o a a ¢ L Ao v
Q‘UﬂﬁmﬁUﬂ’]W@Lﬁﬂ'V]5E]uﬂa°UaQWuV]aqﬁﬂﬁLLUUﬁNN’]mimuqfﬂ 20x20 f15.94.

anUs18NanNI15IY

21NN150522@0UUS Iave9a1S9d LW noaun
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e

! v & | I o v a a a
JufugunsaluTuusisanSedsuauuuulaundn
sEAUNaeY 6 wngliad anveidenld
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v

UNA59E
v a v 1

UNaNS9@RINa1TleNAANANUAAIALARDY
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€
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N
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N

=

o av &
wniiga (13) waganuanisvaaedhuanidell
wansliiuitgunsalSuandiannsedng
ansnanldlunisnsisaeuaugniedves

aedninsldgunsalusuusdnSedguaunuy

lawdnld  wazdenuazaintunisigaunin

Winseduiindu q wu Wiedussanlessy
Tudunsaiues  Fiauuuendiss wasildy
Hesngunsaifinanasdesdinnsfndmang
Fupaunardoaiin1stnfinatsvesiitaiu

a

Aanansansednaunisinvinlilgiianlunsin
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aauy usnsldaunsalsunmdidnnsetindes
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—fF) —=TFS —(PD —-TP
1 12
1
: !
0% < 08
Y 0
Eos & o
-; 04 i 04
E 02 02
0 0
il 15 10 5 [} 5 0 15 il 20 15 10 &5 o 5 10 15 0
Z-Direction (cm) Z-Direction (cm)
NEDW15°IN VEDW15°0UT

—a=EFD  —y=TPS sslsii

12 12

08
Y
5 04
A
02

Bearmn Profile
= = = =
R~ = =
wm Profile
3 - o

Z-Direction (cm) Z-Direction (cm)

AEDW30°IN LEDW30POUT

=o=EAD  —=TPS D —a=TPS

14 14
12 12
g ! g
2 08 I
g 2 o8
E 06 é 06
& 04 }Z 04
02 02
0 0
20 15 10 5 0 5 10 15 0 20 15 10 5 0 5 1 15 o]
Z-Direction (cm) Z-Direction (cm)
AEOWA5°IN 2.EDWa5°0UT
—a—EPD  —a-TP E e
16 16
14 14
. 12 _':u 12
g S 1
& pg G og
£ 7 06
z 06 E
“ 04 04
02 02
o 0
20 A5 40 5 0 5 10 5 x I 5 0 5 0 5 n
G g Z-Direction (cm)
Z-Direction (cm)
9.EDW60°IN EOWE0°0UT

'
aao

U 4. mseudieulusiidseninadinasdninlannlusunsumuinmssnwiwasysinaddnialan
gunsalsunmdianvselindvesiufid15sduuuauunnsuunn 10x10 A3,
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—8—EPID —a—TPS —a—EPID ——TPS
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1 1
v 08 v 08
b =
2 o6 2 06
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£ 04 E 04
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Enhance dynamic wedge verification by using electronic portal imaging
device

Saiyo N,"* Thongsawad S,*> Changphong P,* Khotsawan T,* Nilsetkurawat N* and
Phongphiriyadecha K*

'School of Radiological Technology, Faculty of Health Science Technology, “Medical Physics
Program, Faculty of Medicine and Public Health, *Radiation Oncology Department, Chulabhorn
Hospital, HRH Princess Chulabhorn College of medical Science, Chulabhorn Royal Academy,
‘Radiological Technology Division, Faculty of Science, Ramkhamhaeng University

Objectives The purpose of this study was to verify the 80% enhanced dynamic wedge (EDW) beam
profile using an electronic portal imaging device (EPID).

Methods This study investigated symmetric and asymmetric field sizes using a 6 MV photon beam.
Verification of the wedge output factor with an 80% beam profile was performed by comparing EPID
measurements and treatment planning systems (TPS) calculations in both symmetric and asym-
metric field sizes at different wedge angles (15, 30, 45, and 60 degrees).

Results For the symmetric field size, the average difference between the measured and calculated
beam profile was less than 2% (range 0.57-1.12%). For the asymmetric field size, the difference was
also less than 2% (range 0.3-0.52%)).

Conclusion This study indicates that EPID can be used to verify the 80% enhanced dynamic wedge
beam profile at different field sizes and wedge angles. The difference in beam profiles was less than
2% which is in accordance with AAPM TG no.142 recommendations. Chiang Mai Medical Journal
2021;60(2):175-86. doi 10.12982/CMUMEDJ.2021.16

Keywords: electronic portal imaging device, enhance dynamic wedges, beam profile verification
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A53LsAIY, N (%) 216 95 (43.98) 121 (56.02) 0.183
. anudulaings 173 76 (43.93) 97 (56.07)  0.698
- leduludongs 190 82 (43.15) 108 (56.85)  0.950°
« loi30%1 (CKD stage 3 Aull) 4 3 (75.00) 1 (25.00) 0.196"
« nanuLleilaveiden 2 (100.00) 0 (0) 0.104"
« ViADALENFNDIRU/LAN 1 1 (100.00) 0 (0) 0.251"
BMI, ALade + SD 25.78 (+6.10)  24.87 (+4.60)  26.47 (+6.90)  0.051'
« Upenunf (<18.5) 5 4 (80.00) 1 (20.00) 0.105
« Un@ (18.5-22.9) 54 27 (50.00) 27 (50.00)
« dminiiu (= 23) 163 65 (39.87) 98 (60.13)
Fruuwiaenuwnuild, diede « SO 1567 (+0.65)  1.395 (+0.58)  1.698 (+0.67)  <0.001'
msﬁﬂuauaﬁﬁm, n (%)
.o 4 a8 21 (43.75) 7 (56.25) 0.936
g 174 75 (43.10) 99 (56.90)
AnuAulain, n (%)
- auAuld (< 140/90 uu.Usaw) 122 51 (41.80) 71 (58.20) 0.632"
» auAuldld (= 140/90 us.Uson) 100 45 (45.00) 5 (55.00)
Wdusouten (ga), Anade + SD 87.32 (£10.90) 86.76 (+10.60) 87.76 (+11.20)  0.501"
DMSES, Aade + SD* 65.02 (+22.70)  79.89 (+14.10) 53.69 (+21.50) <0.001"
SDSCA, Aiade + SD° 3.77 (+1.70) 5.07 (x0.80) 278 (+1.60)  <0.001
« 1919, ALRAY + SD 3.91 (x2.20) 5.52 (£1.40) 2.68(+1.80) <0.001"
« A15UANTIUNINY, ANLRAY + SD 3.78 (+2.80) 5.59 (+2.10) 2.39 (+2.50)  <0.001"
« MIesIUeNaluEen, ALedY + SD 0.24 (+0.90) 0.22 (+1.00) 0.25 (+0.90)  0.816"
« NMSQUAWI, Anade + SD 4.55(+2.40)  6.03(+0.90)  3.41(+2.50)  <0.001'
« Mslgen, Aaae + SD 6.27 (+1.70) 6.64 (+1.30) 5.99 (+1.90)  0.003'
.+ MIGUUS, n (%) 3 1(33.33) 2 (66.67) 0.727

Hadid chi-square test, 14afi independent t-test, ‘AzuuuANgA-gegAras DMSES Ao 20-100 AzLuY,

*AYLUWAER-FednYRs SDSCA Ao 0-7 ATLUY
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M15199 2. AuduiussEnIdadesing o Aen1smivauuImIdodNN IR elagds Multivariable regres-

sion analysis

fauds Adjusted odds p-value 95% Confidence
ratio interval
LWﬂWU:ﬂ 0.23 0.002 0.09-0.59
81g 1.01 0.687 0.96-1.04
SrnuBne U 0.45 0.011 0.24-0.83
ALLUY DMSES 0.98 0.330 0.93-1.02
AYUULLAAE SDSCA FuBIMs 2.29 <0.001 1.53-3.43
AvLUUAAY SDSCA fun1siifianssumienie 1.14 0.192 0.93-1.38
AzLULLRAY SDSCA funsasiatmaluden 0.77 0.154 0.53-1.10
AvUULLRAY SDSCA AUNTTARAYI 1.52 0.022 1.06-2.19
AzkuLadY SDSCA sunislden 0.99 0.962 0.77-1.26
AZUULLAAE SDSCA Funsguyns 3.64 0.353 0.23-55.80

DMSES (p < 0.001) Azkuuiads SDSCA #nu
919113 (p < 0.001) FAMUNITHAINTIUNNAY (P
< 0.001) MUMIAUAWN (p < 0.001) FANUNTT
141 (p = 0.003) LAZATULIAE T (p < 0.001)

9971 2 SlerdudsmgRnssunaguanies
smanduitus funiseuausgduthmaly
WonlngUsudnusniuang 9 Timiloudu ou
1A i 91 Sruuviaeuvmuiild asu
DMSES Agwuuade SDSCA #usng o wui
ATWUL SDSCA dufidsasfianudusiusiunis
AIANUIYIUBEETEE AN eEda  aun
AT (OR 2.29, 95% Cl 1.53-3.43, p <
0.001) UagALN1IALAL (OR 1.52, 95% CI
1.06-2.19, p = 0.022)

SRUERBIAG)

NnwamMsAnwInU - Ttheumuill
aunsaauauuIuldfeutiwin - aed
é’mmuagﬁ%faaaz 56.76 Fanuin wAnTIHNNT
auagunmiudauduiustunisaauaulsa

IngngAnssuguniwifiaaudusiug funis
AUANLUIITURE 1elTed Ay n19aifne
WOANTIUNTTUUTEMUDIMITUALNTRUALI

MngdsunsAneianan 222 au G
muauuuliladuau 126 Ay Aandu
Yovay 56.76 dudullufiamadeatutunis
Anwidu meddelunsammamiuns Ingudill
65.07
54.23
(12) fohdndrumsmunslsalddudulun

anunsamuauuviulafndudesay
waznITeludwminumanseusesay

Wmneissmalneivueldmintuussann
2563 e fidaugUielsaumuiiniuay
seiuthmaludenld snnirdesay 40 (13)
TuduUBINgRNTIUNTAUAAULBIUAUN TN
wuilunguiiliannsamugulsals Tn1sgua
auteaiibiimunzadlunanesu edinsen
WUU multivariable analysis WUNWEFANTIY
suvilefiduiusiumseuesilsa Ao suewns
dosnnmsmuoimslunguensluleinsnty
wirnasdudmanieutl azgngadulueglu



2509 ASE15I5AA), uazAY

nsguanueslugiislumva - 193

nsvuadoslugiuuungles dwmalfsrdutinna
ludonas warlianunsaauauumule lu
yauzfin1sfulsemuemsiimandnlulden
$umeagldsuloans  shlvinisgadutiona
f1a9 wazthmaldidgnszuadonsuiuly 3
wugiilifidenniue nisiddddinia
muguUTInaauster liliAusosay 5
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Self-management activities and diabetes control of diabetic patients in
Muang district, Nan province

Sritharathikun W, Pinyopornpanish K, Aramrat C, Buawangpong N, Khrueapaeng P and
Angkurawaranon C

Department of Family Medicine, Faculty of Medicine, Chiang Mai University

Objectives To evaluate the prevalence of uncontrolled diabetes and diabetic self-care activities
in type 2 diabetic patients in Muang District, Nan Province and to explore the association between
self-care activities and glycemic control.

Methods Participants were interviewed for general information, self-care activities and self-efficacy.
Self-care activities in diabetic patients were assessed using the Summary Diabetes Self-Care Activi-
ties (SDSCA) questionnaire. Hemoglobin Alc (HbAlc) was collected to evaluate glycemic control.
The data was analyzed using logistic regression analysis.

Results Of 222 patients, more than half (56.76%) had poor glycemic control. Using multivariate
regression analysis, lower SDSCA scores in diet and foot care activities were found to be associated
with poor glycemic control (adjusted odds ratio = 2.29, p < 0.001 and adjusted odds ratio = 1.52,
respectively; p-value 0.022).

Conclusion The majority of the diabetic patients had poor glycemic control. Healthy diet is an
important factor in good glycemic control. The association between foot care activity and glycemic
control may not be straight forward; however, good foot care may represent adherence to
prescribed diabetes treatment and appropriate life-style modification. Chiang Mai Medical Journal
2021;60(2):187-96. doi 10.12982/CMUMEDJ.2021.17

Keywords: diabetes, self-efficacy, self-management
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17.9 (10-16) uagnuvadmieanlsang1ua
Jowar 6.8 (11) lngildnsndeinTovay 3.9 f
18.2 (10,11,13,14) avgvaninanIuInYes

v = A Y A & a
wWumadeavaanidenmlafiantiuld 1o
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YUINNUBENIT 4 UL, TANUFIDNISNANTILY
Y] 1 1 1 < =
gadusnnnd (8) wipgnalsimuluuienisfine

& M v o a a )
Aalaivuinvesniadearasndaniilaud
@ Ly [y ::l' 1 Ly dl'
Jusudstaduidesdenisaasiu Lleea1nnis
= ~§ 1 ) @ o A v
LABNYUIAT LA LUNI9NNTS N B NALH DUADN YA
WL AUANLVUINVADAEDATBMISN  UBNAIN
dyu a U 1 d‘ Ql' % %} 6 LY}
Ugaidaduegnadunduiusiun1sgaiuyes
PaAERANINDERIlD TonA ANULNTUURY
ABulaAsafigsnund dmilindaidesndn 3
nn. (10) A1 activated partial thromboplastin
time (@PTT) Msnnnunfnaunisuiga (11) An
ANUBUAIVDIBBNTLIULUNTTLALADANHNAS
PRINTHIGA 2 Tl (10) Sreznafldmses
Hemela uazszezianfegluveriheingm (12)
wardsdhdglunsquadiendmsisin - fe
ﬂ’]i@LLﬁIﬁf}Eﬂ?ﬂiﬁ%UEJ’]gﬁum&L“?N(;fTU@ﬁLa’e](ﬂ
(anticoagulant) lauA heparin (13) wageil
AAuURiunSaden (antiplatelet) LA as-
pirin MILLNUNITSNE (17) tiedasiunisiin
a oA P a = ) ~
dudenneludunalewasndenila I
AIENWMEULINUT SIS UEIPIUNITUT
fvaddontazeduniadondanudunus
fumsaesunsewaonieniila (7,18,19)
WAVULLAEINUNISAN Y L UTLELUAINUINNT
1asuen heparin Tudnuausn § wawihdalil
ABEINANaN1TEAFUYBINILTEIaDALHan
Wl udmsguaseanIsasuiiluseniey
Tileme uazqualnlasuen aspirin aE1we
W84 (20)

vieRevtinynINLIANA 15anenUIaNmY-
PATEIY 3TN EIMISNRSNAALSATILD
AN1TPBNITHIAR UFaLet) w.a. 2543 1Tunns
SNYIUUUTEAUUSEABINIBNNTS NB LN B LA LY
ANURAUNATIIVINA FudiuneSaninveddsa

lauazanududouvedsaiigtaedu wans
puasnuniveiivszauanudiia  uazdeTin
FENaMsSnwlulsmeI e WSenaanssne
denduthuudy Taewud asunsndeuddny
fnuliesiian Ao migaduvesmalemann
Geniily wavanadfverieninmsnusnian
1 uay 2 1wl wa. 2554-2559 mMsnusniia
Tsastalafinsuddndevianan 223 578 way 16
Fun1sHidn  systemic-to-pulmonary  shunt
U 77 518 FRedsedlavihmsAnwgdanigal
yaamaiinnisgaduveamademasniion
wila wazthdefifedes ehudeyatiatduayuy
audda wartlymfiededldsunmsudlunas
ftanlunslimsguadihewanisoly

L

aUszAA

Wafnwens1aUAn1saln1iraniureanig
= = @ v o A v )
WewaeadenidlawazUadeineivesiu
N1ERAFTUNAINITHIFATINIAdeInTEUY
naaadenunsludissuuialuwnzlunisnuwsn

Anlsarlafinsuweile

35013

nsfnwasailduntsfnuidmssan lae
Nudeyadeundainnvszileudiaanseilnd
naueg1 An MsnuwsnialsAilafinIsus
Audlafiidr3unisdnuilunesUaenidnnisn
wsniie Tsanenuianmnvuasedndiayle
funsinwsnensifariimadesansyuy
vaaadanundlUdszuuialuuns  ¥aesening
Fuil 1 unsian w2554 fa 31 Sunan e,
2559 ASedioddeRld loun wuuduiindeya

AIUUAAAYBINGNFAIRENY WAL UUTUNNNNT
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WsiavimadesainssuunasndenunslUis
syuualuuy Saedesloriunsnsivaeuan
fssnand 3 viu Tdmerumsadadoniits
Aty (scale content validity index; S-CVI)
Wiy 1.0 uasAnanuiesiulaeisnaaoudn
(test-retest) WU 1.0 MlATIveyAdIU
UAA kardnI1gURNTINTITaRfuTaRduN1
Josaendoaiilalagldadndomssann way
asrzntlasefiieivedlneldada Fisher's
exact test ag Mann-Whitney U test

N15398HIUNITIUTDITYTITUNITITEANN
NITUNITISLEITUNITING  AUSUNNYAEARS
wnInedeideddug auenanssusesiavd
312/2561

A13197 1. Yayanildvesmsn (n=75)

NAaN1SAN®N

msnusnialsamlainisuaniialazle
Sunssnwsenisiasainiadesnnssuy
vaonEeauaslumsanwiitnamn 75 516 10
IWARgIToTaE 52.0 fidnadetminusniia
2,711.1 a5y ﬂ"u,a?ﬂlamqﬂssﬁ 37.6 &Uavi el
Sunsitadendn1ig TOF %38 TOF/IVS way
AMg PA/IVS windu ($ewaz 34.7) dwlvg
wasadannisdudnsyssiuguaindsundd
(Sovaz 85.3) Founiwwassniigiduniith
nauldguasgludmingeddnl (Sevay 49.3)
AuEIU (15197 1)

Foyanaluvamisn 31U (n=75) Souay
LWl
Y1 36 48.0
AN 39 52.0
Aadetminusniin (n3w) 2,711.1 (3249 1,220-3,859)
Auadgengass FUnii) 376 (%33 28-41)
nitiadulsa
TOF, TOF/IVS 26 34.7
PA/IVS 26 34.7
DORV/PS, DORV/PA 10 13.3
TA/PS, TA/PA 8 10.7
Single ventricle/functional univentricular heart 3 4.0
Bu e 2.7
UasaiannIg
Unsuseiuaunmdium 64 85.3
WNgIvNIg 2 2.7
luanueunseivesyails 2.7
P13ziduaEn 7 9.3
Qﬁé’%mﬁﬁwmiﬂﬂé’ﬂﬂ@ua
gl 37 49.3
IR 63 51.7

TOF, Tetralogy of Fallot; IVS, intact ventricular septum; PA, pulmonary atresia; DORV,
double-outlet right ventricle; PS, pulmonary stenosis; TA, tricuspid atresia
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Toyanisuidaimiadesainszuunasn
Boauadludsssuunaluuns  wuimsnlasu
N13H199 vl modified BT shunt Sasag 80
Tneldviemadvinasadenilafiouvuin
3.5 Fr. anniian (Sevaz 57.3) fhintiniedsly
SuilaSunisungn 2,898.9 n3u LLazﬁquaSa
TuSuiildsunisings 17.6 Su Tneaade SpO,
Anaasauduturedon Aeas aPTT 1
Aounarndangin aund msnitoustsunaly
Sugniunsudenveadon way ea@unse
BOANSINISHIAR 5088y 96.0 Way 93.3 Ay

o w £

10U ANMTENTNTBUNAINIAG WUDRITINITHAA

msgaduvesiemadomasadeninla Jovas
22.7 uazdlonsInsidetin Sevaz 14.7 (A9
wanslusiedl 2) andeyansenduvesvienis
Jemaemdontiila S1uau 17 518 (Geeay 22.7)
TinuzUeINITRAsiukuy complete occlu-
sion $1u2u 11 318 Iagaananiiiinnsgasu
uzinsnwIdlulsmeiuia wau 10 918
LALAAMAITUNIIEDNAINLTINGIVIE TIUIY
7918
defnumihudstmunudaseilagld
adf Fisher’s exact test wag Mann-Whitney
U test wuin Me3dadelsa (p = 0.02) uazengy

M13199 2. Teyanisrdavihmadeinseuuraendeauwatludiseuuialius (n=75)

tasan1s6n U Souay
YUAVDINITHIAR

Modified Blalock Taussig Shunt 60 80.0

Central shunt 15 20.0
unavasdumadsmasadeniiila (Fr)

3.0 q 53

3.5 43 57.3

4.0 21 28.0

5.0 6 8.0

lalszy 1 13
Anndestvnluuilasunsenda (n3a) 2,898.87 (339 1,830-4,600)
Anadgegluiuildiumsiida (u) 17.56 (¥4 1-142)
ﬂ"u,aﬁ:a SpO, fieunsHdn (%) 86.31 (233 60- 95)
AnRdgANUluTuraLdennauTuNaglAsuNSHIRR (%) 48.63 (429 34.3-62.7)
Anade activated partial thromboplastin time @PTT) Aeuuilaz 38.724 (929 24.1-74.4)

1A5UN15HIAR (sec)
ﬂ"u,aéa SpO, AINTINIAA (%) 85.28 (439 56-99)
ANRALANUNTUYBURDANDUNTTIUNEDNANLTINGIUE (%) 47.94 (429 34.2-90.0)
Anade activated partial thromboplastin time @PTT) flounis 38.73 (¥29 22.2-87.1)

PuUILeeNINLTINEIUNE (sec)
MstasuedunsudaiivaadenndanisEide 72 96.0
MstasugdunsadenndanisEide 70 93.3
nsAnnsgasuresdumadsmaenideniila 17 22.7
nsdedin 11 14.7
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ATIAURININ (p = 0.01) danueteasiunme  adusIena

Msenfuredunalswasndontt 9 C e e o » .
sgduvesdumademanaiiioniilaey A15HFAYIINIa e InTEUULADALAL UL

a v o % aa U ld‘
Ted1Auni9and (Ganandunisen 3 o e
° ( ) szuuialuwns  Wunisiidaiiaussmiennis

A1919% 3. Jadeiertesiunisaaduveadunademasndeniila

e (n=17) l3iifia (n=58)  p-value
el n ($ovag) 0.59°
¥ 7(41.2) 29 (50)
VAN 10 (58.8) 29 (50)
msIftadelsa n (Geway) 0.02""
TOF, TOF/IVS 4 (23.5) 22 (37.9)
PA/IVS 5(29.4) 21 (36.2)
DORV/PS, DORV/PA 4 (23.5) 6 (10.3)
TA/PS, TA/PA 4 (23.5) 4(6.9)
Single ventricle/functional univentricular heart 0(0) 3(5.2)
Bu e 0(0) 2(3.0)
piidmniiimsnndulugua n (Fewaz) 0.74°
Wl 28 (48.3) 9 (52.9)
Jon¥adu 9 30 (51.7) 8 (47.1)
drminusnifia (n3) median (QR) 2,500.0 2,680.0 0.25°
(1,945.0-3,155.0) (2,449.5-3,091.5)
918A337 (§U%) median (IQR) 37.0(33.5-38.0) 38.0(37.0-39.0)  0.01”
swmwaadumadomasaidenitila (mm) median (IQR) 3.5 (3.5-4.0) 3.5 (3.5-4.0) 0.42°
drminlusuiilésunisingn (n%) median (IQR) 2,660.0 2,810.0 0.20°
(2240.0-3,227.5) (2,535.0-3,200.0)
o18luTuild3unsnida () median (QR) 9 (3.5-22.0) 14.5(7.8-228)  0.24°
Aauduturesdenneutuiiazldsuniswasa (%) 48.1 (45.2-54.8) 445 (48.4-52.8)  0.49°
median (IQR)
A1 aPTT) Aewfuiinglésuniseinde (sec) median (QR)  37.5 (31.8-53.9) 355 (29.7-41.1)  0.29°
fin SpO, NOUNIHIAA (%) median (IQR) 87.0(81.0-91.0) 88.0(83.0-90.3)  0.68"
fin SpO, MeaN3WIAA (%) median (IQR) 85.0 (80.0-91.0)  85.5(82.0-90.0)  0.07°
fin SpO, APUNITINUIBDNANLSINGIUA (%) 80.0 (72.5-85.0)  84.0 (80.0-85.0)  0.34°
median (IQR)
ANANULULTUTDILEDANDUNTINNUILBBNAIN 46.0 (36.3-58.3)  47.2 (45.0-50.8)  0.18°
159We1U78 (%) median (IQR)
A1 aPTT ABUNITINUIYRRNANNLIINGIUTE (sec) 42.3 (36.3-58.3)  42.4 (35.7-52.1)  0.58"
median (IQR)
mslasugiunsudsinvesionndiniseindn n (%) 17 (100) 55 (94.8) 0.34°
Mstasuedmundadenndaniseda n (%) 17 (100) 53(91.4) 0.21°

* Fisher’s exact test, ”; Mann-Whitney U test, p < .05
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Frasm Tumsniiinngwlafinisusiuinede
Fen dieuddgmidenenseteandiauly
nsdifdenluneniiventies mglunnzgnidu
SuiRiReafiaztelvmsnUaonde Sndee
nIEAUNSRSLAULAvRIaDAEaRNalUWNT
(9,14,15,21) ﬂﬂiﬁhéf@ﬁﬁauﬁﬂuﬂmﬁ’u Ao
msrsaia modified BT shunt d9i8unis
WALV classic BT shunt Iag Klinner
10 a.a. 1975 Wunseihdmmadeusswing
waoadoauasifuLsuiurasndeataluun’
Inglinasnidenifiouiinaniniandunsgi
¥ia PTFE aunsavimasadentislafls &
wulunsdnwii¥esas 80 @ central shunt
Fodunsudaiinuziilildlunisniifiang
pulmonary atresia fiuvwsaiaandonwali-
wiflvwmdnunauldanansasi BT shunt 16
(22) wilunsinunilsesas 20 thainaemmisn
TuSuiilasunisanga aglute 1,830-4,600 NTU
Feaonadostunisidonvunnves PTFE graft
AD 3-5 Fr. (23) WoNNILNINTAUNNVUIAVY
thuiihditheuds Ssduegfumsussdivaun
YRINABALADANALUUITNITNVDIAALUNNE
Wlamey (24) AINTHIRRANITaRARUYDIYD
madsmaondenimilafisndunnsunsndou
Adusunmerigasetinvesine nszidondy
Twarhuvemadomasndoniilatiosas vl
USunandeniieonainiilaldfsentes A
sandlaulunszualdoniog1agunssluiiui
ila wanMsfinwinunzeaduiesay 22.7
Fadumsgasuvaredlulsmenuia fosas 13.3
aanAdIfUNIANYINILINTINUA T gAY
vauraglulsameuia Sevay 6.8-17.9 (10-16)
wagNUnRaIMenlsIneuIasesas 9.3
uinmMTumudeyaiiuin  SafinsAinw

nsgadiuvesviemulomasnidenilands
PUULINHNYIUIaADUT LY TLNBINT
Anwves Kucok wazandg (11) ﬁwumiqmﬁu
yasvamadoaasaideniilavasuinss
puln Sevay 6.8 endunsizn1sAnwEIU
Tngdunsnudeuvdswilideyaiiiavds
mU1geanaInlsane uIanaliliasuniely
aunsaniutoyadidesnisld  dudnsniside
Finrawinsiiranusesay 14.7 TndlAegeiy
AsAENETIRILINAeSRINSdeTin  Sevay
3.9-18.2(10,11,13,14)
Jafeifeatesfunizgaiuvesvionis
Jeanaendeniilafisusgafideddynis
an laun ms3dadelsa (p = 0.02) uazey
As3f (p = 0.01) TumsAnwiimsgasuAaly
fuaeildsunsidedeindulsaiilovia PA/
VS qﬁqm (Soway 29.4) @onndasnunisAnYl
994 Petrucci wazAne (25) inuinmsitade
Tsanaurhnisisa Budadefiduiusiunis
WNAANNBLaZN1TMIERaI  modified BT
shunt Teenululsaiilainsuanifieutin PA/
Vs uriavestsalafiitadoidesdigiian
FONISNANMIEUNINTOUNSINSHIRALAE LN
TunsnduEn@ERsn war BnvianensAnwad
nuriavedlsaiilaninisuaindadutlade
HoalidAnysionsinnsaaiuvesiomades
naeadoniilalfien LaznN1IMNLYBINITNNA
18R modified BT shunt (20,26,27) Ingnsla
sumitaseindulsarlevdadifinrudu
FaULN ﬁiamal,?%awiaﬂmﬁmmsqm&fumaa
viemudoiaenideatilafiouuindudae
uenaninmsEnmdmuin  engassfidy
Snuiladadenfmuduiusiensgaduvesie

o v

a & o a | Ao
‘V]'NLUUQV@@WL@@WVHIQLV]‘EJ@JE]‘EJ’N@JUEJ?{'W’]EU

o
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V3edR Famsndilgsumssndavhniadessnn
szuutdenuasludsssuunaluunsLaziinnig
gaduvesviemadomasaideniiladioy an
nsAnunidunaniifidiaivengessd 358
fUnm warAisEgIUYeIeIgATIA 37.0 dUAM
yaugfimsndiliifinnisgaiuiiaadoengass
38.1 dUn9i wazAdsYgIUYeIIeATIA 38.0
dHawi - Fsaziiuldinmseadudnlumsniiil
p1gasIitesnd uasidlumsnilindeufmua
aoandesfunsAnuTinuan finuieyassd
Jutladeifiauduiusvesninianisgadu
yowienadumaondoailafisuwasiiny
L?‘iﬂﬂ@i@ﬁ@]i’]ﬁ]’]ﬂﬁuaﬂﬂﬁﬂq\‘i (22,24)
dndladedunsiounasndsnmsiiga oA
AN Yintnusniie Qﬁﬁ%mﬁﬁ’]miﬂ
ndulugua suemesidmadesmasnidesiila
dwinuazenglutuildsunisnda Ao
duduvendonuazen aPTT Aowiufiegldsu
nsEfn Mslesuendmunmsudsinuesdon way
PIPUNSAERANSINTSHIRN AR
Y0d0ALazAT aPTT ADUNITINMUIE88NN
lsanguia Ianuduiusiunnizaniureie
madomasndesiilafieusgsluitoddy
meadd  ilumsdensuaveadumades
naealdoniilavesdasinngazsidonauuuin
VOUAUHNUAUINANVDIVIADALTOARAINALLIUTS
(pulmonary artery diameter) Tunsinense
iftnedndvaldown 35 Fr. Saumngaudy
dmvemsniilafiduusily  dedmin
2.5-3 Alansu (28) d@uAmIAMITNTUIBLEDA
Az aPTT Aewfuiizldsunisinge waznou
nssmheeenanlsmenuia sauanslesy
g1euNshisnveaden wazedunalben
wdnsRIse TumsAnuninuiniinnuduiug

AUNILIAFUVDIENIWTEIADALADANALA

3
1 (% =

Wisnegnsldddedfgynisadfwuiy e

'
o v A

A ¥ ) [ [ Yal
ﬂ’]’wLﬁ@ﬂLL@QGU‘L!’R]%Lﬂu{]‘\]ﬁlﬂﬂﬁﬂmmmﬂﬂmLLN

o
1%

AunsinaieuveaionunTuware1atilug
anzaudengaduluvienadoiasaiden
wilafeufinnu (10,15) vausfinnzen aPTT ¢
ol nMsaiudaivesdoninung 1
nsfinwmuingn aPTT fitfesndn 34.95 ay
annsaiensinduidengaduyeieng
Hemasndeniilaldududrdaniledon
Wosiwust (1) ulun1sfnunien aPTT lund
fifimsgadunaglsiianisgaduisnoutusinn
warneuN1ITIMEeRNINIIMEIIE  HAT
WAsIINNTT 35 warilndesautionun 38.73
wonnniinslverdumsudssveadon uas
grunaieandansingn  Famunnuias
FaotlostuliliiAnnnzaudengaduld  ud
sglsfinuuuneuazianitas e maniiu
fuaedldsunisindndsduey funaefiiaves
Faounmgrndn (15) lumsdnmdmsniaunn
selesuedumsuidsinueaudon Laze1du
inSaLaennaInISHIsn (Sovay 96.0 wag 93.3
puae) waglifinuduiusiunnizandiuues
viemadesaendeniilafisuegadoddy
N19adR WiieatunsAnudiiium (15)
ogalsfnuiidadourcednsiigidedalals
Anwluadsll  wdonefieuduiusiunisin
amzgafuvewnademasaideniila Ao ns
1§%uen prostaglandin E1 (PGE1) wieila patent
ductus arteriosus (PDA) NaUN1IHIAA (16) Wil
ns PGEL WWunauiuazyinli PDA Tauin
Tngjtu wdsanmssiinuagvigaliouds PDA
lalafvuadnasiufiviulalussesusn  dwa
Tivsunandenursdiulnaniu PDA luden
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Faagylrusutadsaftvar1uvienia e
yapAdEATlAENanaY 819V lminN1IY

gadula (10)

YDLEUBMUY

1. Mneaddeiildidudeyalyfiioidos
Lo Aasunngimla nursunndlsriila wag
weuadiguanisnusniinfifianiesilading
warulla annsethluldusgneuwuimislunis
Snwmerualugihelsalaidudeunazony
assites uazilunumalunmsimuunujon
nemsneatiiotesiunisgasiuesviens
\Jomasadenilafisumdsnisindnuesiie
yauzininweglulsameuiadmiuneuiad
puavsnival

Y

2. Mdunumndlunis@inwinizgasuues

a aa

mudviaeadoniila  wazn1sidetinues

NSNVAINIPANTINNNUIEDBNIINLTINYIUA
nsiaulUsunsunsiiausiugaualunis
ALARUIENRINITHIRANBUTINEIgEBNANL TS

[ Y

wg1uralunisdesiunazidnseianiivand

9919MUDIIVADALABDAT LA BUREITINUNY
panAINtsmeIuIn elvinisquasnydyae

nauiliuszansamunniy

AnRNIIUUTZNA

v o

FIVVDVBUNTEAN SAN.EY. hINVIEY aNd

Y 9
[ 3

VRANG, WAL SANIA LYINGITIU LAY AN NS
ygynessatl Alsmuinuuandedleluninga
aouintesiioitelundstl  veveunmmtime
flheviimanusniAn 1 wae 2 Tavagifeades

nnvinulinnusmdieatiuauunsive wazilu

o w

madlaatuayulinisidedisaqaneied

HaUsgloviviudeu  Augiidelidanudn
wHvdenaUselovdviudouitonafntuieatu
M35 vienisamuiunAE

IGINTEI)

A ilifigaiuayuyuide

anstdauladqude

a o dy a ¢ v Y
e dlifinauselevilvivdou
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Shunt occlusion in neonates with congenital heart disease undergoing
systemic-to-pulmonary shunt surgery in the Neonatal Intensive Care Unit,
Maharaj Nakorn Chiang Mai Hospital

Pasuk P, Inta N and Taksaudom N?

'Nursing Department, Maharaj Nakorn Chiang Mai Hospital, “Cardiovascular and
Thoracic Surgery Unit, Department of Surgery, Faculty of Medicine, Chiang Mai University

Objectives To study occlusion of shunts and related factors in neonates after systemic-to-pulmo-
nary shunt surgery.

Methods This retrospective descriptive study reviewed the medical records of neonates in the
Neonatal Intensive Care Unit who underwent a systemic-to-pulmonary shunt operation at Maharaj
Nakorn Chiang Mai Hospital between January 1, 2011 and December 31, 2016. Patient characteristics
and operative data were collected. Demographic data and incidence of shunt occlusion were
analyzed using descriptive statistics. Factors associated with shunt occlusion were identified using
Fisher’s exact test and the Mann-Whitney U test.

Results Seventy-five newborns were enrolled in the study, of whom 39 (52.0%) were female.
The average birth weight was 2,711.1 grams, and the average gestational age was 37.6 weeks. The
number of newborns with TOF or TOF/IVS was equal to those with PA/IVS (34.7%). Sixty neonates
(80%) underwent Modified Blalock Taussig shunt surgery, most (57.3%) with a 3.5 Fr. diameter
shunt. The average weight at surgery was 2,898.9 grams, and the average age at surgery was 17.6
days. Anticoagulant and anti-platelet medication was used with almost all the neonates following
surgery (96.0% and 93.3%, respectively). The incidence of shunt occlusion was 22.7% (17 neonates).
Complete occlusion was found in 11 neonates. In-hospital shunt occlusion occurred in 10 neonates
as well as in 7 neonates after discharge from the hospital. The overall mortality rate was 14.7%.
Congenital heart disease diagnosis and gestational age were significantly associated with shunt
occlusion (p = 0.02 and p = 0.01, respectively).

Conclusion The study results can be used to provide develop guidelines for treatment of neo-
nates with complex heart disease and low gestational age as well as nursing care guidelines for
the prevention of blockage of the shunt in neonates undergoing a systemic-to-pulmonary shunt
operation due to hospitalization in a hospital. Chiang Mai Medical Journal 2021;60(2):197-207.

doi10.12982/CMUMEDJ.2021.18

Keywords: systemic-to-pulmonary shunt, shunt occlusion, neonates with congenital heart disease
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Wound Management Record Form for Traumatic Persons in an Emergency Department
Maharaj Nakorn Chiang Mai Hospital sticker
Wound assessment: time. By.
General assessment Wound assessment
Date time. of injury
Allergie
Medication:
Past medical history
Last meal at time.
Event: [ | MVC [ motorcycle [ bicycle
[Jbite [Jpedestrian [ crush
[Jassault [1Gsw [Jstab [Jfall.... m.
Mechanism of injury
[T blunt [ penetrating [T burn
Risk factors for deleyed healing wound number 1 2 3 4 5

[ Yes [J No wound type:
['] chemotherapeutic agents [] anemia Abrasion Avulsion Bite Contusion
[J chronic renal failure [J crush injuries | Crush Cut Laceration Penetrating
[] congenital immunodeficiencies [ ] location bleeding (yes/no)
[] diabetes [Jelderly dimension (cm) LxWxD
[ hematologic malignancies [ steroids wound bed:
[] peripheral vascular disease [] vasculitis 1.necrotic 2.sloughy 3.granulating
[] contamination 4.bone/tendon 5.haematoma
[ foreign bodies wound exudate:
[] tissue loss [Amount: 1.low 2.moderate 3.high
['] connective tissue disorders Type: l.serous  2.sanguineous
I malnourished [ ] other.........cccccoooeevvvvccccvnnnnc. | 3.5€70SANGUINEOUS  4.purulent

Treatment aim: surounding skin:
[] stop bleeding []infection control 1.maceration 2.excoriation
[] debridement [] conservative 3.dry skin - 4.hyperkeratosis
Distalfunction: [ normal [ abnormal 5.haematoma 6.callus 7.eczema
Wound cleansing: time. By.
Compress: with  1.NSS  2.providine 3.chlorhexidine
Irrigating: with  1.NSS............... ml  2.providine : NSS ( : I—_L
Closure and Dressing: time By.
closure type: 1.tissue adhesive  2.surgical strips  3.suture
suture with: 1.chromic  2wvicryl  3.nylon  4silk
suturenumber  /  total..... stitches
local anesthetics/volume...........ml: 1. lidocaine1% 2.lidocaine1% with epinephrine
3.lidocaine2% 4.lidocaine2% with epinephrine 5.0ther........ccoccoovvviviviviireene.
dressing type: 1.gauze 2 tulles 3.foam 4.hydrogel
5.hydrocolloid  6.alginates  7.hemostatic agent 8.0ther......cccoocccivcccnn
Antibiotic: time By. and Vaccinations: time By.
Antibiotic: [ amoxicillin........ mg......time/day route........ total........ day [ amoxicilin+clavulanate......... mg.......time/day route........total........ day
[] dicloxacillin........... mg......time/day route........ total........ day [] clindamycin...........mg.......time/day route........ total........ day
[ ciprofloxacin......... mg.......time/day route........ total........ day [J other ABO S me.......time/day route........ total.......day
Tetanus/Rabies vaccine history: last tetanus vaccine injection............ccoooerececiienes last rabies vaccine injection...........ces
Tetanus vaccine injection: [ | no []yes: DTaP, Tdap, Td dose........ccccccouece route....cvewnn. [l booster [ couses TIG dose.............. route............
Rabies vaccine injection: Ono O yes: verorabies, verorab, speeda dose............. route............ [ booster (1, 2 dose ) [ couses (3, 5 dose)
Rabies immunoglobulin injection: [ ] ERIG test: (negative/positive) inj................ (401U/kg) intra-lesion [ HRIG:............... (201U/kg) intra-lesion
Follow up: schedule by.
F/U for: [ | dressing wound (daily/every......... days) [ stitches off at day.......... Date.............. ] wound re-assessment at OPD........ Date.....ccoeene.
arfufi 2 Judl 26 Jguiey w.el. 2563 w1901

JUT 1. wuutufinnisdanisuiausadinsugduiniduluuwungnidu
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M15797 2. AnNanysalvesn1stuiinnsiansuinkkadnsuguInluluueungnidu (n=70)
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2. NITVINANNALDIAUIALNG 58 (82.86) 12 (17.14)
3. NIYDULBULAZNITVILNS 63 (90.00) 7 (10.00)
4. mslieuTiue uayindu 57 (81.43) 13 (18.57)
5. MsAnRYsTEue 58 (82.86) 12 (17.14)
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a = o
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SYRRGR 281984
1. wuutuinldauladie uavagain 3 14 3 0
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Development of wound management record form for traumatic
persons in Emergency Department, Maharaj Nakorn Chiang Mai Hospital

Kuntapanom P," Wangsrikhun S* and Sukonthasarn A’

‘Nursing Department, Maharaj Nakorn Chiang Mai Hospital, Faculty of Medicine,
*Faculty of Nursing, Chiang Mai University

Objectives To develop a wound management record form for traumatic patients in the emergency
department and to explore the feasibility of using the form to record wound management of trau-
matic patients in an emergency department.

Methods This developmental study used the National Health and Medical Research Council’s
Guide to the Development of Clinical Practice Guideline (1999) as the research framework for
development of the record form. The form was tested for feasibility by 20 emergency nurses who
recorded wound management for 70 trauma patients who also completed a Wound Management
Record Form Feasibility Questionnaire. The data were analyzed using descriptive statistics.

Results The Wound Management Record Form developed was a one-page paper form which
includes a checklist, standard abbreviations, a full-body anatomical picture for recording location,
and space for additional information. The form includes five components: wound assessment,
wound cleansing, wound closure and dressing, antibiotics and vaccination, and follow-up. Evalua-
tion of use of the form found the completeness of components 1-5 to be 88.57, 82.86, 90.00, 81.43,
and 82.86 percent, respectively. The majority of participating nurses either agreed or strongly agreed
that the form was easy and convenient, precise and valid, appropriate as a wound management
record for the emergency department, and saved time in recording information. The majority felt
the form to be effective and feasible for use in an emergency department.

Conclusion The Developed Wound Management Record Form is both appropriate and feasible
for use in emergency departments. Chiang Mai Medical Journal 2021;60(2):209-20. doi 10.12982/
CMUMEDJ.2021.19

Keywords: trauma patients/wound management/traumatic wounds/wound documentation
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B (5,7) Fafinaminsitadeynandin Ao fiame
fadelunszuaiden aufuiinnusulafing
sthaeoasilgsuansiodafimeudifin
ndudesldenssiuanudulaiin (vasopres-
sors) iievlimausudeaunad (mean
arterial pressure; MAP) 11nN3M3aWIAY 65
2u.Usen saunvilsyaulaneniuiaen (se-
rum lactate) 11nn31 2 Hadluasedns (5,7)

anvindelunssuaidon waznnzdenain
mwamL%aiuﬂizLLaLﬁami‘Juﬂnz@ﬂmm%%mﬁ
f\i’wLﬂué’faﬁé’%’umi%’ﬂmwmmaﬁgﬂé{m WAy
A uazsiuen LeandnnsideTinvesthe
Haqiuinurfofnsdanisninsindely
nsruddenuazanzienainniizinidely
nszualdendaimulaenguiidoavgsziu
WA (5,7) wazdnisdunlddunnesgulu
mi@LLaz’jﬂasaéwaLLwiuawsﬁgﬂuﬁNUimm
wazlulseinelng

msfansfihediingindolunszuaidon
muumﬂg’jﬁ’amﬁﬂﬂﬁﬂnzaﬂL%Jaiummal,ﬁam
Lazn1zdonainanizdnmdelunszuaiden
(Surviving Sepsis Campaign) atufl 4 U a.f.
2016 (5) fiRanssumsSnwvandideswihnely
3 uag 6 Tlusuannagelifunitede
Ifinzindelunszuaiden (3-hour and
6-hour bundle) (8) fisi AnssuNsSNEAdes
anely 3 dalus Toun 1) nsianzideniie
wnzdereuliinuitouy 2) mslieuitiugd
aaﬂqw%‘ﬂ'ﬁwuazmamqu (broad spectrum
antibiotics) 3) My zAeaLiiemIEFULRAAN
8 nstemdslnensldansinedssing
(fluid resuscitation) Wiefnmzausuladin
svsesyiunanwmvludenuin nlviewindu
4 fadluasiedns NanssunsShunfidesnssi
aelu 6 $alus loun nslviennszduainudu
Tafin snnudannlsinstiosnadieameuda fihe
flauiudonunuadetosnin 65 wuu.Uson
Wiy ad 2018 laTinsuSuszeznains
Fansnmedadelunsyuadenuarannzden
nameindolunssuaidonanaelusyes
a1 3 e 6 lus Wunmeluszezie 1 4l
Vv (9)

nMsnumussunssululssinalne 1y
NUNIAIMUALUIUIEN1TIANTTALAR U
pslsURndfiinnvAndelunseuaiden winy
Wmnensdansquadihefndolunssuaion
Tuansay %Qﬁmumimaﬂismwmmimqm
Usenelng laun emsinsidedinanaigie
delunszuaidenvasfihefidrunssnuly
l5anenua tesnindeeay 30 wagdnsInsiasu
grUiTuzmelu 1 42l snnhiesas 90 (10)
IINTIBNUADAVDINTENTNATITUAY WU
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funefiinnsinidelunsruaifenidninig
FeTintevay 32.03 wagilftheidosay 30 7
lailé¥ueuftauganelu 1 93lus (11)
1NN5TIVTWaRAvemerUIevnessls-
Vand o Tsmenunandegiuimildunamie
YRURDUNNTIAN DUADUNOBAIAY WA, 2562
wuigUasooslsUandinnsinitelunszua
Wom 91uau 39 518 eegthennsiglasuen

Uftuuadeldideyainediusseziiainisia

fugnUfiue luswnuldfihesuou 10 au
Anidudesay 2564 lillflagidoniiomeua
A wazdslaiinissiunindeyanisianzifen
demnzideraunslieifoue nstewmde
Toomslanstn  wagmslienseduanudy
ladin Tudunadwsnisdnniss wud gUaed
mﬂ'ﬁLU?ﬁJuLLUmlﬂﬁﬂnz%aﬂmﬂmwam%a
lunszuaidon 91w 16 Ay Anduiesas
41.03 uariifUrededinduu 6 au Andu
Sovay 15.38 (12) Fadeyassnantnediu azviou
Tiutsnnudndulunisimszinssuiunis
FansuazradnsnisdnnsiiaeeeslsUandd
fomeindolunssuadensdradussuy e
thdeyailsuldlunsnausuinuinunin
nsdnnstUaseeilsdAnddifinneindely
nsvwd  LHenlmAnNadnsLdenTeUIuNITLAL

HadnseerUenRnely

QUszasA

WBILASITINTEUIUNITLALHNATNG NS

ansyUageeslsUandninnizinvelunssua
Bhig

5013

sULUUN13IRY
NNTIWIOUNAUTINTIAUUN (retrospective

descriptive study)

Useansuazngualagig
UszrnsdudeyagineoeslsUandiiingu
ns¥nululssmeuiauaginizindely
nszuaLiion nguieee laun Jeyanyseidey
vosftveaslsUAndfiinneindolunsua
Fontilssumsinuluvertheeeslstand 1se
wenunandegiiuimidunamie  Pradeu
UNIAU WA, 2560 DapieusuNAU WA 2562
I 275 Au TinainsAndenngusiiege
fio  iutoyavesiithedilssuidadeanuwnd
ilnngindelunszuadon

o A A < v
wn3asianldlunisiiusiusiudaya

& & Al a v g.}/a’lj ¥

iwseslenlilun1siduasell Usznaume 1)

o = o o o a &
wuuduiindeyamluvesiUienin1isfnie
lunszuaidion 2) wuutuiinteyaaniunisel
n1sannsauarUlseaslsUandninnziniie
lunszuadon  aIdeWmLTuINRUIU]UR
UINIYIFLTBINITIANITAIE AR lUNTEa
Aeauarn1izdenainaisinitelunssud
if0n (5,7) LagN1SNUNIUITIUNTIN ATOUARY
ToUaRUNTEUIUNTIANITEUIE  WASHATNS
N153ANTS  TBYARIUNTEUIUNITIANITHY Y
Usenausig  Msianzideniielnizidenaulsy
Wedue  mslienutuentgvaninas
ATOUARY  N1SNZIFRANRUTEEUALAALAY
mMstiemielnenisliansined1ssans  way
nslenseRuANAUlain HadNSN15INNS
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Uszneushe mswasuulaminamesindely
nszuadonlugniizdonannnisindoly
nszuadenlagldinuaiitadenuwuiujus
nsdamsnmdadelunseudidenuarniy
Fonananzindolunszuaidon (Surviving
Sepsis Campaign) atuit 4 U A 2016 (5)
warNISEeTIn  Aenadlasunisitaden1I
Aadolunseuadenlussozsnaldiiu 28 Su
Tngunndszyanmnindedinannanizinie
Tunszualdonuisniizdenainnisanielu

&
ATLLLELR BN

nsnTIIERUANNIATED

wsesiieldlunsfurusudoyaldiuns
p3maouArmnsLduien Tneinsnand 5
viu oA eransdunmdnidenmaynisguariine
fifineAndelunssudladin 1 vhu ormsumd
Adernaiuesslstaing 1 v fidvawgy
sumsneuaoeslsUang 1 viv fidieawgy
Frumsnenuianisguatitaeiiiamefndely
nszualadin $1uau 1 v uasfideamgsnu
UIMS 1 v1u

nsivineansvanguadagig
n193deluafeilld Sunisfiansunfuses
[YTITUIYINAULNTIUNTRINTUNDILEITH
ANENYIUIAAIENS LATANENITUNTITLETTY
N5398luLYued AEUNNEAENS WINeae
Fodlmi wormifeadsilindriedeyadiy

yAnalagofensyvlnaRnuaToayadIu
UARA W.A. 2562

nsiiusausaudoua
;:ﬁ%’slLﬁmwimeﬁagaﬁLﬁm%’mﬁ’umzmu—

msdamanneiadelunssuaienuasnadng
nsdnnisvesiaseeslslinddifinnzinde
Tunszuaideniilasunsinuluvediiooosls-
Usind thapieu UnsIAL WA, 2560 Dufiou
SunAw WA, 2562 auwuutuiindeya 3N
gudeyanvszdeudiannsedndmeniies

nsAATIEdeya
a L84 a 4
Insgvideyalaslusinsuneuiames lay

¥

leafifgangsaiun (descriptive statistic)

NANTSANEI

nausegsresnitelunsl Usenoude
ToyavosihvenslsUandminsunissnwly
Tssnenunauardamzindelunseuaiden u
INFDY UNTIAY WA 2560 DuABUTUINAL
w.Ai. 2562 $1uau 275 au Tnefldnwaeiluds
wandlunsei 1

nszuaunsTansAzRndelunsyuaiden
FAeTEinTEUIUNTIANILATSYIE AU
nstansauifualusuufoRuiued
Feansdanisnnzindelunsruadenuas
amzdeninansiadelunssuadon (5,7)
Wudl Jewar 94.90 vaNgUAiIREIlATUNS
Wedenifiemnzdoneudulyisnufinue ne
Yoway 82.90 lé3umsanzidoanislu 3 Halug
wEnlisunmitesidanzindelunsyua
Fon srernaniildsunnasdondiemizde
Tl Fsuruiiilésumsiteds fegean 1,17
uil Szpziaeds 117.35 Wi (SD. 217.06)
drunisgualfsnufTusiidgninieuay
ATOUARY NUIN Fouay 73.81 YDINFUAIDENS

=

losuenufduenignsninaazaseunqy 1ng
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M13799 1. Tayavialuveangudiegns (n=275)

AnwaTYBINGUA29ENS 1U9Y
(5o8az)
LI
98 168 (61.09)
‘V@J 107 (38.91)
918 (X= 58.23, SD. = 21.51, range
18-103)
Hownin 65 U 158 (57.45)
65 U Fuly 117 (42.55)
NENNTINW
nauldsuuIaiu (trauma) 117 (42.55)
naq'u@’ﬂwéa%’a (chronic disease) 108 (39.27)
nauL5INsEAN (tumor) 50 (18.18)
UsgTRnsandeunriou (preexisting
infections)
Taif] 170 (61.82)
il 105 (38.18)
AaPriaity
NIHIAR 216 (78.54)
Lilasunsandn 59 (21.46)
UsgTanislenaiiesesn (corticos-
teroids used)
Taifd 231 (84.00)
i 44 (16.00)
FuulsATIN (X= 1.83, SD.=1.74,
range 0-10)
Tlaifilsasau 81 (29.45)
11sm 55 (20.00)
2 A39UINN 139 (50.55)
syt TunsS vy
nsviainamsAndelunseuaden
(X=12.45, SD.=17.08, range 1-130)
1o8A1 25 U 241 (87.64)
25 $u tuly 34.(12.36)

mnewe TeyalsaTinnnsidadevesunndfseyly
luithfumsinwarludSnwunmdaasunity

Wunvszdeu

3
=

nn

Yovay 31.27 W¥ueUitaugs el 3 a2l
vaaldfunsidads ssevafinguiogiaiy
¥ $usnUfTugiade 909.70 Wi (SD. 47.21)
syEzawWnan 3 Uil gaan 6,460 Uil fewaz
30.17  vesngusnegndldiunisianzideniile
msziuwanen nedesay 15.63 105unsany
Fonnelu 3 $lus srevnariinguiiesild
Suniszideniidaun fufindsarnunng
Iedy fegean 3,780 wiil szezande
Wiy 297.46 Wil (SD. 644.91) Asuansly
P37 2

nauseee 56 au Sulusialdsunislieans
thegsmnsmnasiddmualusuujoa
(5) wifingusoens 46 au (Sovay 82.14) Al¥
fumstomdelaenisliansin uasiifies 28
au ($evaz 50.00) fildsunstiemaslnenis
Trnshnelu 3 dalus svesnanfingudosng
¥umstemdelaemslvansin e 379.98
U (S.D. 625.19) (AN5147 2)

naushegeildsusnszdummdulan 1
$1uu 38 AU anduaunguiegeidniy
FosldFusinszduanuduladinaiuinmueii
Mnunluwauun (5) 53 au Andusesay
71.69 wagilidles 17 au (Gevag 32.07) l#su
gnseuausulainnelu 6 alus szem
Faudlisunsitaduauiessesnanfiiiaelisy
gnszduanuilaiin 1wdy 1,253.33 i
(SD. 1,372.13) (A51971 2)

nadwsn1sianisquagUasoeslsUAnddil
amgRadolunssuaien wui fiheiiinme
Aadolunszuaidentonnisuazenisuans
Wasuudadlugnnedenainansindely
nszualdon 1w 38 au Andudesay 13.81
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A13197 2. MITANIIAMERneluNsEkadann LIl TANsIANsAIERndalunseladan wiuwii (5)

nsxmums’lunfﬁﬁ'@lmiﬁﬁ'ﬂ'asm'asﬁms";a n o Swoueuldu szezoaneds szezoen
Tunszuaidon (aw)  msaans Gesas) (SD.) G‘i’ﬂqm-gﬁqﬂ
1. Msanzidenitamnziderausalden 275 261 (94.90) 117.35 (217.06)  0°-1417
Uity
- melu 3 Falug 228 (82.90) 56.03 (44.67) 07-176
VA 3 dalug 33 (12.00) 52570 (399.99)  184-1,417
2. et idovinhaosaseungu 275 203 (73.81) 575.84(909.70)  3-6,460
- melu 3 Falug 86 (31.27) 97.95 (47.21) 3-180
A 3 dalug 117 (42.54) 927.12 (1,070.35)  185-6,460
3, MsianzideniioUszduAuanian 275 94 (34.17) 297.46 (644.91)  07-3,780
- melu 3 Falug 43 (15.63) 30.35 (24.63) 07-104
VA 3 dalug 51 (18.54) 517.18 (809.77)  27-3,780
4. Mslansineteinia 56 46 (82.14) 379.98 (625.19)  10-2,825
- melu 3 Falug 28 (50.00) 88.07 (45.57) 10-170
VA 3 dalug 18 (32.14) 860.76 (822.58)  245-2,825
5. mshignszduanuiulain 53" 38 (71.69) 379.98 (625.19)  10-2,825
- melu 6 Falus 17 (32.07) 88.07 (45.57) 10-170
VA 6 Halug 21 (39.62) 860.76 (822.58)  245-2,825

vianewn. el Srunuithendndudiedldiumsianisaanaeifidnueluiuifinsdanmsnzfndely
NITLALREn UIWIA (5), 07 el nseyimseU UavIun

wazdiftaneeslstAndfifinnzAndelunszua
Hoadetinneluszesiian 28 Ju mendsla
fumidadonnsindelunszuadon S
50 A Anfuforay 18.19 Tnsduunifungui
famefenannzinidelunszuaien S1uu
16 au Andueray 5.81 uarlifinmzdonann
amedadelunszuadon s1umu 34 au Andy
Yovaz 12.38 (A5 3)
NaNNTIATIZRIUILG AT sIUAsU-
wasanansfndelunszuaienlgning
Fonmnaneindelunszuadon wugthe 26
AU 270 38 Au ($egaz 68.42) Mianzdenan
nshnitelunsvuadon TleSueuiTiuedd
qrEnTauazaseumauvideldiuing 3 dalug

M13°99 3. HaaNsN13INNTSEUILeesls AN

AMzRniplunselaldan (n=275)

nadnEnsiansnazisdely MUY
nszuELADn (5ovaz)
ﬂ’]iLUgEJULLTJméﬂ’n%%E]ﬂﬁnﬂ
avindelunssuaiden
Taidl 237 (86.19)
Y 38 (13.81)
nsdetin
laidedin 225 (81.81)
Gike 50 (18.19)
finmedonannnyinde 16 (5.81)
Tunszuaidon
laiflanizdenainanizin 34 (12.38)

Walunseuadan
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wagiilodasevidnuiud e inusnniunisg
fanaamehadelunssuadonilisy (meed
4) wud Jeway 58.00 veuideTInlilasuen
UfTuziifigdnirsuazasounquuioldsudl
n1 3 $lus wazannnindesas 80.00 vesEide
Fnldldsumsliasiedsmniuazeinsy
Fuanusulaiin vieldutindnszezinand
AMUUANLLLIUZTR (5)

anAUsIenNa

NANNSITENUIY HANatgilunislasunig
Fan1snefndolunszuaidonvosyiae
poslsURndfTnnzAndolunsuadonludas
sl sueUfTeifigninitazaseungy
mMyedeadieUssfiumuanen  nslans
thegamng waenslionssduauduladio
(M5 2)  Fsaonndastunanisanuluny
eluvsznalnefinuudmudgulunis
Famstefidansindelunszuadon  lae
nrzegeBalulseifunsldfueuiTue
111 (13-14) AMNNEITIVBINITIANITOAARA
ndasenaneusznig wu Jasefiiedesiu

szuumsvheu Jadeauyaains Jadeenu
Yangunsal (Judu szuumevhauiledanis
TiheliusUfTusitovinhuaseseungu
Tussunveslsmeunanfond Funszuiuns
Fauunndfiddenissnuilunislieuidoug
uavasidseluszuuneuiumesludiieadne
g1 N3.UNTINEIINTBITIBET 115N
WesdneludmerUls uazn1suIMIsenlag
Weua aziuldinszuIunsnanaiinans
funou uanfendestuyaansaere i
WHNE LFYNT NEUTE waENENUYIBEe
nsNeIUIa (nurse aid) Ysznauiulutagdu
Tssmgruralifissuudisessufioueifions
nhauazaseuaguliivedie Fsenafuilade
fdawasrioanuairludansieliiuaglisy
g1UfTurluszegarifmuainulun$ide
i (medt 2) aiiiteliledeyalbuyselow
wazdplaudaudmiunisauauiauinig
ANTUNT  YUIBTUAITINUNY DBALUUNS
NusIuTwdeys wasdmszineazidenssey
naniflflumssdumsluusazdunou naen
sullymuazguassalunisaniduau  lneiu
swswdeyalutimt (prospective study)

] ° Y A Aa vo o a & =
M13199 4. "i]']u']u%l,aaﬁlnmLLEJﬂ(ﬂqllﬂ']{L(ﬂTU"ﬂmfﬂifﬂ?ﬂmﬂLﬁuasluﬂﬁgLLﬁLaam (n=50)

nszuaumslunssansanazindelunssusidon meluszezaan WNUsTEZIAN Tlail@su
aneal (Seoaz)  munaet Gewaz)  (Seway)
mazdenifiownzidereudilienuiiiue 50 (100) 0 (0.00) 0 (0.00)
nslisufFugifiquinauazasoungu 21 (42.00) 24 (48.00) 5 (10.00)
mMazdoniiausfiumuanen 10 (20.00) 8 (16.00) 32 (64.00)
nslanstegesngs” 8 (16.00) 10 (20.00) 32 (64.00)
nshienseduanuduladin’ 5(10.00) 11 (22.00) 34 (68.00)

e Inaeinivualuwnuiiinisianisnngiadslunssuaden v (5), "Wegthedanzany
Aulainaad (MAP < 65 ux.Usen) viseruwannn 4 mmol/L Auly, "Wegthelasumslimnugismaeniu

a15uneg 1 Ngane Ladsdlnnuaulainm (MAP < 65 uu.Usan)
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eandadrfaiinulun1sidoadeiliiarnns
Ansgiildanedeyaiifinstufinuaglsing
Tunwssdouviity

HaveINITenuin  fUheunselasunis
famsnmgindelunszuaiensgiamzay
Tuvazdifrsumelildunisdanisnzia
Felunszuadenluifosnisiansideniiie
Ussifiuduanan mslianstnognennid ua
nshiensedunnuiulain audenusives
WNUATR (5) (319 2) deyadananaeitou
fepnamanvanglunisinnisithevesyaaing
fifeatos GsoratutumnuiuasUszaunsnl
vaudazuAna NSk UAvIeguuuuly
msdnmaguadtaoonslsAndddnnsinde
Tunszualdenidalaunarsusssuazygl
yransitieitedunisquaguisufialdly
firmaientu aamnesguiiimun ana
vannmanefituiulsraunsnivesuiifeu
FeagrilmAnnadnsaaTugae (15-17) fady
Msfnwfinusnlulsmeiaindinun ns
TH5unuumsquadineinidelunszuadonds
HalviEaglasumsdnnisineidendinsiaumg
Fonuszesaiiiivun mansdoniiionsaa
muanen  warlasueuitiuenelusseziom
fitmuafitu uavdssaliiuudiaediae
amzdoninanziaidelunsrumben woy
$uugneidsTinannsindelunssua
HoranasesNltudAyNNana (14)

M939efiunatsn1TIdeialuLagens
UszimAssanudasimsidedinvesgvieiil
nmgdndelunssuadonlunmyndsiiams
wwaslunguitaseedlsUand  duusdosas
20.00-39.94 (18-20) Wwauriinns3detinuding,

nsdedingoray 18.19 wanquéieenslunis
au &g Al aa e a &
Wethlu nguitheeeslsUandninzinge
Tunszuaidendsliaiuisatuniisuims i
laonssle  ogrelsinuiinisideunenisive
v a aa Y a &J
eUgnIINsidedinvesUrsdndaly
nszuadeniiesiosar 4.17 (21) 31ndoyanis
AT TIUIUE L FITTAUENAINNI1TIANT
a d’lj A Qllvl Y d‘
aginwelunssuaionngiielasu (a5
4) wanaliudymnislasunmsdnnisnizin
‘&J = 1 ¥ U Y a aa gj
welunszuaienandlunguiidedin  vidly
Uszihunislasuenuftoueg nislisuansihegig
57 warnslasuennsziuausuladin Taya
sanaaziouliiiudlontalunisiaun
AunmIan1sguaiUieniinsinelunseua
= - N Aa I =t
\don ieannisideinlugUienguil
HANTIdeazvioulimiignu §Usms uay
AUfURMAEITRRunTEUIUNITTANISE UL
po3lsURndniinisAnwelunssuadon nsgviin
fadgmnlunszuiunisdanisgUle saumah
Poganenaalldlunmsnausmiannnssuiums
o d‘ ! Y a U saa %
dansienelitinnaansidsel n153nng
HUqeaslsUsndninieAnelunsuaiion
< « = 1% as v
nlusoin1snzden n1sieuiviue nsl
astegsng wasnislieinsyiuaudiu
Tadia Wunszuiumsiisesendonisyinausu
AUVDIENANYTIVITN IUINEG WD uae
WNd¥Ns  AsuluNITRRILINTZUIUNIIAING
Feindudeasneszuunsinausuiussning
avanu I TIniidugusssy msadieseuunis
MUTIUAUTDIENAIV VTN T I0aAT Y ¥i
lun1sdeans  asAua1tlumsyineny way
inUsgansamlunisquagiae (15,17)
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GRAl
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n3rUIUNsIaNsEUlgeeslsUindiine
a ‘&I & Y =
antdalunsvuaidonlugUisursseiiniig
artuarlidulumudenuzdilunuiujon (s)
NILULSBINTHLLADALNDLNI LT DN UL LTI
g1UTaue nstienuuenlignsninuas
ATOUARY  N1SNZIFRANRUTEEUALAALAY
NIPUUADIAENITIRANTUNDE1NTINEY LAY
nshignseruanuiulain uazithenidedin
dluglasunisdanisardmseliiduliaiu
WA (5) wansideuandliudidonialy
NsALINTEUINNMSIANSHUEeaslsUsndd
~ a & a A v a U Ao
JnnmeinalunsehaidanialiinNadnwsNa
g9TU

AnRNSsUUsZNIA

YBUBUNTEAMBINTENUTN¥ 1IN Hnus

LAZANIAITE  AMENYIUIAAIENT  LavYo
VOUNTEA TvThAIYeesvlind 81915d
wind uazunmdUsedrd/unndldnu aedn
oosnilAnd savashmdinensnetua so9
wimhdhensneiuia Wvaunsne1ua
HU800slsUAnduarne1uIaIvINYNYIY
Iagianigiani e UieninesslsUand
weruauazimihinedaentnesslsUand
vV gavhetiveveunszanvtn i
nunvssloularadn  LsmenuIaumsvunas
Fodlval 11 a1 Tennadl

IGINTEI)
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NI TlUwavuatvay
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nauselevinudau

a o dy a ¢ v v
e dlifinauseleviivivdeu
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Process and outcome of management for orthopedic patients with sepsis

Insook P,' Wangsrikhun S” and Sukonthasarn A’

‘Orthopedic Nursing Section, Nursing Department, Maharaj Nakorn Chiang Mai Hospital,
Faculty of Medicine, “Faculty of Nursing, Chiang Mai University

Objectives To analyze the management process and outcomes of orthopedic patients diagnosed
with sepsis.

Methods This retrospective descriptive study included the medical records 275 orthopedics
patients with sepsis from January 2017 to December 2019. Data collection was done using the
Management Situation for Orthopedic Patients with Sepsis Record Form. Descriptive statistics were
used for data analysis.

Results Within 3 hours after being diagnosed with sepsis, the following management process
occurred: 82.90% of the samples had blood collected for culturing before antibiotic administra-
tion, 31.27% received broad-spectrum antibiotics, 15.63% had serum lactate measurement and the
50.00% of the patients requiring fluid resuscitation (n=56) received initial fluid resuscitation. Within
6 hours following diagnosis, the 32.07% of the sample requiring vasopressors (n=53) received them.
Of the patients in the study, 13.18% developed septic shock and the overall mortality rate was
18.19% (n=50).

Conclusions There are opportunities for improvement of the management process for orthopedic
patients with sepsis. Improvements in the quality of the management process could lead to better
outcomes. Chiang Mai Medical Journal 2021;60(2):221-31. doi 10.12982/CMUMEDJ.2021.20

Keywords: process, outcomes, orthopedic patients, management of sepsis
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Percutaneous Coronary Intervention (PCl)

%39 Cardiac Catheterization Angiography
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M13199 1. SnwagUisnneilavadendeoundusinndu ST segment ldontu

o v
IMUIU (5088a%)

318019 394 (n=275) szegdi 1 202l 2 2ozl 3
£1.0.-W.8. 5.0. 1.0.-3.0.
(n=90) (n=101) (n=101)
L
U8 129 (46.91) 31 (34.44) 42 (41.58) 39 (46.43)
e 146 (53.09)  59(65.56) 59 (58.42) 45 (53.57)
81g (mean + SD) 71.52+11.17 70.78+10.26 72.88+11.64 70.67+11.48
(range) (30-93) (36-92) (33-93) (30-91)
Paduiduaianisin
Tsanasnideniila 209 (76.00)  77(85.56)  74(73.27) 58 (69.05)
TsAumau 160 (58.18) 50 (55.56) 60 (59.41) 50 (69.52)
lspmnuiulaiing 257(93.45)  83(222)  95(94.06) 79 (94.05)
amgluiuluidongs 229 (83.27)  83(9222)  78(77.23)  68(80.95)
MIgUYVa 133(4836)  32(3556)  59(58.42)  42(50.00)
UseiRnseundiudulsaila 9 (3.27) 0 5(4.95) 4 (4.76)
91N1TLAEDINITUAAINIARTN
LWQuLAuen 275 (100.00) 90 (100.00) 101 (100.00) 84 (100.00)
wihilavserduau 112(40.72)  42(46.67)  35(34.65)  35(41.67)
GLﬁ]ébu 83 (30.18) 25 (27.78) 39 (38.61) 19 (22.62)
32AUANLLIN (FAASLUL)
UIndntion (1-3) 159 (57.82) 33 (36.67) 66 (65.35) 60 (71.43)
anununans (4-6) 101 (36.73) 52 (57.78) 32(31.68)  17(20.24)
J1eun (7-10) 15 (5.45) 5 (5.56) 3(2.97) 7 (8.33)
Cardiac marker (troponin | level)
audesh (male < 6, female < 4 pg/ml) 21 (7.64) 11 (12.22) 8.91) 1(1.19)
arudesUIunans (male 6-12, female 18 (6.55) 10 (11.11) 3.96) 4 (4.76)
4-10 pg/mL.)
mﬂmﬁlmq\‘i (male >12, female > 10 236 (2,285.82) 69 (76.67) 88 (87.13) 79 (94.05)
pg/mL)
Risk criterion for ACS
Aandesn 3.(1.09) 2(2.22) 1(0.99) 0
AuEsIUILNaTs 26 (9.45) 8 (8.89) 11 (10.89) 7(8.33)
mwm?imgja 216 (78.55) 64 (71.11) 84 (83.17) 68 (80.95)
ANIFEIEN 30 (1091)  16(17.78)  5(495  9(10.71)
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o v
MU (5984%)

319019 sz 1 s2d 2 s2d 3
39 (n=275) A.A.-N.8. 5.0. 1.0.-31.0.
(n=90) (n=101) (n=101)
N15UsEEUNTIEINGS (minute)
Mean + SD 12.95+9.72 15.04+11.12 13.83+9.18 9.26+7.55
(range) (1-66) (1-66) (1-24) (1-30)
Hownin 5w 87 (31.64) 28 (31.11)  25(32.67) 36 (42.86)
6-10 W1l 75 (27.27) 17 (18.89) 31 (29.33) 29 (34.52)
11-20 w1 11 (4.00) 4 (4.44) 1(2.67) 7 (8.33)
20-30 W9l 102(37.09) 51 (56.67) 44 (35.33) 12 (14.29)
SzuzaTlAsUNIINTI9 EKG (Minute)
Mean + SD 16.08+13.28 17.84+15.96 16.45+13.24 13.76+9.46
(range) (1-87) (1-87) (1-47) (1-35)
melu 10 Wi 123(44.73) 42 (46.67) 37 (36.63) 44 (52.38)
11-20 Wi 69 (25.09)  19(21.11)  32(31.68)  18(21.43)
21-30 Wi 40 (14.55)  12(13.33)  12(11.88) 16 (19.05)
11NN 30 w9l 43 (15.64)  17(18.89)  20(19.80)  6(7.14)
TINUIUUDU
Mean + SD 5.80+6.58 6.32+8.29 5.45+6.46 5.69+4.30
(range) (1-51) (1-46) (1-51) (1-23)
NITNHUANIELLAY
NMSNEIUINTTBINIAIY 113 (41.09%) 36 (100.00) 46 (100.00) 31 (100.00)
1Asu PCl 3o CAG 48 (17.45%) 20 (55.56)  12(26.09) 16 (51.61)
Hneviseq AU ias PCl vise CAG uay 55(20.00%) 12(33.33)  28(60.87) 15 (48.39)
Tmegaevdainsdmiieg
dlhevenAufias PCl vive CAG Uasidieddn 10 (3.64%)  4(11.11) 6 (13.04) 0
nsdndauinisdu 162 (589) 54 (60.00)  55(54.46) 53 (63.10)
TNUNUYIY PCl %50 CAG MaITIAUIAS 69 (25.09)  27(30.00)  21(20.79) 21 (25.00)
2ONAINLTINYIVA
luifluwunissnwilunisyin PCl vise CAG 93(33.82)  27(30.00)  34(33.66) 32(38.10)
dssi@ Coronary clinic 8 (2.91) 3 (3.33) 3(2.97) 2(2.38)
deendtinengsnssuinly 73(26.55)  19(21.11)  29(28.71)  25(29.76)
laiflumunsdnrEoRnmunanissny 12 (4.36) 5 (5.56) 2(1.98) 5 (5.95)

o

anUsiena

NMITEuaTRUIFULUUNTUTNTNEIUA
HU38 NSTE-ACS Tsanenuiaanu1a meldluifn

nsiiugian1eedidn assll 1eangIdesiy

Y
a

FuAnITela W u1TUaIINNTILATISR AR Y-
NSAILALAINUABINTITNNATUDTINETALLIA
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A19197 3. AZLULRAEANIIAUTINLALANTTOULVDINGIUIATININAUNITALAETUIE NSTE-ACS foukasnas

NMIN1TBUTUANFULUUNTUIMINeIUaEUIe NSTE-ACS lsangrunadiun

dnwazazuuLadslngsay ADUNITINAIUN WAINITNAIUN p-value
1. nguneruadnnunu (n=5)
- ﬂzLLuuLa?%ammimmwmmaﬁﬁm%wLmuﬂ’w 74.73 + 1.34 98.9+4.98 <0.001
(mean + SD)
- pziuuedsNsUTTivELSTOuZ YR INEIUIE 2.73 + 0.53 3.98+0.53 < 0.001
FNLNUET (mean + SD)
2. NFUNGIVIAINTNEUJURNU (n=113 )
- AUTIOUTVRING IV INANEUF TR 2.68 + 0.64 3.54+0.63 < 0.001
(mean + SD)
- AVINVDINEIWIAIINTEAUUG TS 71.35 + 7.19 93.3+0.84 < 0.001

(mean + SD)

msmiuguanneadn ibmsiudssulam
fiAntu Tdun §he NSTE-ACS fishsniaide
Fwlulsamerunags gunsaldmsumsnsaniu
Trlfwilaliiiesmeluvediieandyeysnisy
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funelselalussdumninnas 9nUseiiu
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ACS lnglivangudeUsyang dallauuinians
UfjuRnsmeunalig NSTE- ACS Uagn1sies
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Study of a nursing service model for patients with Non-ST Segment
elevated acute coronary syndrome at Lampang Hospital

Lertwiriyasathira S' and Lorga T

'Nursing Department, Lampang Hospital, °School of Nursing Mae Fah Luang University

Objectives This study aimed to examine the outcome of a nursing service model for patients with
Non-ST segment elevated acute coronary syndrome (NSTE-ACS) at Lampang Hospital.

Methods This research and development study, conducted between July 2019 and March 2020,
was based on the concept of clinical governance. The subjects included 133 registered nurses and
275 NSTE-ACS patients. The study was divided into four phases: 1) situational analysis, 2) develop-
ment of a nursing service model, 3) implementation of the model and 4) evaluation of the model.
Data were collected using focus groups, questionnaires and patients records. Descriptive statistics
and paired t-test were used in the analysis.

Results Patient outcome categories consisted of time to emergency assessment (TEA), time to
electrocardiogram (TEKG), receipt of timely emergency intervention (TEIl), length of stay (LOS) and
mortality rate. The average TEA and TEKG (in minutes) after implementation of the nursing service
model decreased from 15.04 + 11.12 to 9.26 + 7.55 minutes and 17.84 + 15.96 to 13.76 + 9.46
minutes, respectively. Of the NSTE-ACS patients, 64.57% received TEl. LOS decreased from 6.32 +
8.29 to 5.69 + 4.30 days. The mortality rate was 5.71% compared to 9.80%, 13.78% and 9.48% in
the three respective years preceding the study. Knowledge and skills of registered nurses increased
significantly following implementation of the model (p < 0.001).

Conclusion The specialist nursing services model for NSTE-ACS patients based on clinical governance
was effective in improving the quality of care as well as nurses’ competencies. Chiang Mai Medical

Journal 2021;60(2):233-44. doi 10.12982/CMUMEDJ.2021.21

Keywords: Non-ST segment elevation acute coronary syndromes (NSTE-ACS), clinical governance,
specialist nursing service
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A research synthesis of quasi and experimental studies about
palliative care nursing in Thailand

Posai V' and Jitpanya C°
'Nursing Department, Sunpasitthiprasong Hospital, “Adult and Geriatric Nursing Branch,
Faculty of Nursing, Chulalongkorn University, Bangkok

Objectives The objective of the study was to synthesize existing quantitative evidence on palliative
care intervention among patients with various types of illness in Thailand.

Methods A synthesis of quasi and experimental studies published between 2010-2020 was con-
ducted. The sample included theses and research articles that focused on nursing therapeutic
therapeutic nursing. programs and which utilized a quasi or experimental study design. The main
research instrument was a coding sheet developed by the researchers to record characteristics of
the studies that met the inclusion criteria. Data were analyzed by frequency and percentage

Results The study found seven studies that were included in literature reviews. Of the seven
studies, one was classified as level 2.B and other six were classified as level 2.C. The outcomes of
these existing nursing therapeutic programs specific focuses of the therapeutic nursing studies were
quality of life (2 studies, 28.5%), symptom management in patients with advanced cancer (1 study,
14.3%), measurement of palliative care behavior (1 study, 14.3%), measurement of self-adaptation
(1 study, 14.3%), measurement of quality of nursing care (1 study, 14.3%), and perceived symptom
distress and quality of care (1 study, 14.3%). There were four types of interventions for caring
patients and families during periods of palliative care: structured information programs, concrete
nursing care programs, teaching and counseling programs, and family participation programs.

Conclusion The findings of this study could be utilized as empirical evidence in developing
clinical practice guidelines for patients in need of palliative care related to the patients’ health
problems, symptoms, and needs. Chiang Mai Medical Journal 2021;60(2):245-57. doi 10.12982/
CMUMEDJ.2021.22

Keywords: palliative care, quasi-experimental research, experimental research, research synthesis
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Identification and prevalence of factors associated with the outcome
of psychiatric treatment of youths who refuse to attend school

Jaemwimol K,' Punyapas S,' Pornnoppadol C' and Chantaratin S*

'Department of Psychiatry, “Department of Pediatrics, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok

Objectives To assess the prevalence and investigate factors associated with resumption of school
attendance by youths who have previously refused to go to school.

Methods Between 2012-2018, a retrospective cross-sectional study measured the baseline situation
and outcomes after 3 months of treatment at one tertiary child and adolescent psychiatric service
of youths who refused to attend school. Sociodemographic, clinical and family characteristics as
well as school environment characteristics and child behavior were used to identify possible correla-
tions with short-term outcomes of youths who had refused to attend school.

Results A total of 111 patients age 5-18 displayed a refusal to attend school. Of those, 71 patients
who could be followed up for at least 3 months were examined. Of those 71 patients, 22 (31%)
resumed regular school attendance and 21 patients (29.6%) resumed attending school occasionally.
All subjects had been diagnosed with a psychiatric disorder at baseline, and 32.4% had been
diagnosed with at least two psychiatric disorders. Multiple logistic regression revealed that younger
age below 14.58 years (p = 0.003), having siblings (p = 0.014), living with biological parents (p =
0.018) and having had negative interactions with teachers or learning (p = 0.029) correlated with
favorable outcomes.

Conclusions Youth who refuse to attend school have a high incidence of psychiatric disorders.
Short-term outcomes of psychiatric treatment are fair. Outcomes of treatment of psychiatric disorders
are associated with four factors: age, having siblings, living with biological parents, and having had
negative interactions with teachers or learning. However, other outcomes eg., emotional/behavioral
symptoms, self-efficacy, social adjustment, well-being of the patient/family and global assessment
of functioning should also be considered. Chiang Mai Medical Journal 2021;60(2):259-70. doi

10.12982/CMUMEDJ.2021.23

Keywords: refusal to attend school, outcome, resumption of school attendance, youth
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