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Original article

Detection of Y-STR Touch DNA for Personal Identification on a
Wooden Knife Handle Used as a Stabbing Weapon

Boonpim M, Kanchai C and Bhoopat T
Department of Forensic Medicine, Faculty of Medicine, Chiang Mai University

Objectives The purpose of this study was to examine the effectiveness of Y-STR profiling of touch DNA from a wooden-
handle knife used as a stabbing weapon.

Methods A group of 60 male volunteers were asked to stab a foam box with a wooden-handle knife held firmly in their
hand. DNA from the surface of the knife handles was extracted using a Qiagen® QIAamp DNA Investigator kit and
amplified using a modified Investigator® Argus Y-12 QS protocol.

Results The touch DNA profiling found that 6 of 60 of full profile samples (10%) gave a full profile and 21 samples
(35%) showed useful partial profiles. No significant difference was observed between right- and left-hand dominant
volunteers (p = 0.5615 95% CI = -24.6237 to 44.1160, Chi-squared test of proportion).

Conclusion Y-STR profiling of touch DNA is suitable for use in conjunction with other personal identification methods.

Chiang Mai Medical Journal 2020;59(3):121-5.

Keywords: Touch DNA, Y-STR, transfer, knife

Introduction

Analysis of deoxyribonucleic acid (DNA)
profiles from touched objects has been conducted
for many years (1). The mechanism of touch DNA
transference from the skin to touched objects is
complicated by the epithelial morphology of skin
cells which lack nuclei and are keratinized (2).
Wickenheiser explained that DNA from the skin
can be transferred via the sloughing process, and
that DNA can come from rich DNA cell sources,
e.g., the hands or fingers, which can act as vectors
(3). DNA providers can be classified into either
good shedders or bad shedders on the basis of the
number of alleles shed or the success rate in get-
ting a DNA profile from the surface of a touched
object (4). The success rate of a full profile from
touch DNA depends on the characteristics of the
skin of individual who has touched the object

as well as their activities prior to touching the
object (5). Different object surfaces also show
a different likelihood of success in obtaining a
profile that can be used to identify the individual.
The likelihood of success for different object surfaces
has been shown to be approximately 9% for glass,
23% for fabrics and 36% for wood samples (6).
Short tandem repeats on the Y chromosome
(Y-STR) DNA can be used in conjunction with
standard autosomal DNA to obtain additional
information, since Y-STR DNA can be used to
identifies an individual as a male. This information
can be useful in cases where both male and female
traces have been mixed in the same specimen,
e.g., in sexual assault cases (7,8). The Y-STR DNA
can also be used in crime scene investigations,
especially in a search for male traces in forensic
evidence with high amounts of female DNA and

Correspondence: Matee Boonpim, MD, Department of Forensic Medicine, Faculty of Medicine
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can also give information about a number of male
perpetrators involved in the crime.

However, the effectiveness and reliability of
Y-STR as touch DNA in personal identification
has not yet been studied. To help fill this gap, we
conducted a study on Y-STR DNA by analyzing
traces from a wooden-handle knife used as a
stabbing weapon.

Methods

In this study, 21 wooden-handled knives
were used: 20 test objects and 1 negative control
(Figure 1). The knives were prepared and cleaned
using 10% sodium hypochlorite and 70% ethanol,
then were sealed in individual autoclave bags and
sterilized by autoclaving at 121 °C for 20 minutes
to degrade any remaining pre-existing extraneous
DNA on the knives. The objects were kept in the
autoclave bags until used in the stabbing. Sixty
male volunteers of unknown shedder status were
divided into three groups of 20 for the experiment
(9). To mimic a stabbing, each group was asked
to stab a foam box with a wooden knife while
holding the knife firmly for 60 seconds. Before
touching the knife, all the volunteers’ hands were
washed with soap and tap-water for 30 seconds
then air dried. They held the knife with their
dominant hand and firmly stabbed the foam box
until the knife hilt reached the box surface. The
knife was then put into a paper bag which was
tightly sealed and stored at room temperature for
not more than two weeks before being sent to the

Figure 1. The type of wooden-handled knife used in the
experiment

laboratory where each knife handle was swabbed
two times, once with a wet swab then with a dry
one (10). A total of 60 individual samples, two
swabs from each volunteer, were collected for
further DNA testing. Information on each volun-
teer’s dominant hand, age and order of participa-
tion in the stabbing were recorded on the bag.
A buccal swab from each volunteer was also ob-
tained for standard Y-STR profiling for compari-
son with the DNA results from the knife handle.

Extraction of DNA

Small samples of each wet and dry swab were
placed in 1.5 mL micro-centrifuge tubes and
DNA was extracted using a method of the Qiagen®
QIAamp DNA Investigator protocol (11,12). ATL
buffer (400 pL) was added, followed by 20 pL of
Proteinase K (supplied with the QIAamp Kkit),
vortexed and incubated at 56°C with shaking at
900 rpm for a minimum of one hour in a thermo-
mixer. After that, 400 uL of prewarmed AL bufter
was added and the swabs were vortexed and in-
cubated for ten minutes at 70 °C and shaken at
900 rpm. Next 300 pL of ethanol was added and
the mixture was vortexed. Samples were carefully
added to columns in collection tubes (QIAamp
kit) and centrifuged at 8,000 rpm for one minute
after which 500 uL of AW1 buffer was added and
the mixture again centrifuged at 8,000 rpm for
one minute. Following that, 700 uL of AW?2 bufter
was added and the mixture centrifuged at 8,000
rpm for seven minutes. Next, 700 uL of ethanol
was added, centrifuged at 8,000 rpm for one minute
then at 14,000 rpm for three minutes. The columns
were removed and incubated at 56°C for three
minutes and 15 pL of ATE buffer was added. The
mixture was incubated at room temperature for
five minutes before centrifugation at 14,000 rpm
for one minute. The extract was then stored at -20
°C pending further analysis. A buccal swab from
a known source was used as a positive extraction
control in each extraction batch.

Amplification and profiling
Samples were amplified for genetic profiling
using a modified method of the Investigator®
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Argus Y-12 QS protocol (13). Template DNA 8.45
uL was added to the PCR tube, followed by 4.05
uL Master mix (reaction mix 2.5 pL, primer mix
1.25 uL, Taqg DNA polymerase 0.3 puL) to a total
solution of 12.5 pL. Then the solution was ampli-
fied using the GeneAmp® PCR System 9700 ther-
mal cycler (Applied Biosystems) under the condi-
tions shown in Table 1. Profiles were generated
using an ABI PRISM 3130 Genetic Analyzer
(Applied Biosystems). The sample solution of 9
uL included 8.7 pL Hi-Di Formamide (Applied
Biosystems) + 0.3 pL DNA Size Standard 550
(BTO) and 1 pL amplified DNA. The analysis was
conducted using Genescan® analysis and Gene-
Mapper™ ID SoftwareV3.2 (minimum peak height
of 75 rfu for Y-STR testing) (14).

Results

Of the 60 volunteers, 50 were right-handed.
Ages ranged from 18 to 60 years. The resulting
profiles were classified by the total number of
alleles obtained, ranging from no alleles to a full
DNA profile of all 11 loci (12 alleles). We compared
the profiles with buccal cell profilesand categorized
the results as no profile, partial profile, full profile
and mixed profile. Of the 60 touch DNA samples
amplified, 15 samples resulted in no profile, 35
had partial profiles, 6 provided full single profiles
and 4 resulted in mixed partial profiles (Tables 2
and 3).

Table 2. Number of amplified samples and DNA profiles

Table 1. Thermal cycling protocol

Temperature Duration Number of cycles

94 °C’ 4 minutes -

94 °C 30 seconds 5 cycle
63°C 120 seconds

72°C 75 seconds

94 °C 30 seconds 25 cycle
61°C 120 seconds

72 °C 75 seconds

68 °C 60 minutes -

* Hot-started to activate DNA polymerase

Discussion

By simulating a stabbing, this project studied
the transfer of DNA from an individual’s hand
to a knife handle. We were interested in both the
direct contact or primary transfer and the indi-
rect contact or secondary transfer. In the study,
the acceptance criteria of useful profiles was set
at four or more alleles (15). No useful profiles
were obtained in 55% of the cases while 45%
yielded useful profiles. Of the useful profiles, 10%
provided full profiles. No significant difference
was found between right and left hand domi-
nance (p = 0.5615 95% CI = -24.6237 to 44.1160,
Chi-squared test of proportion). The results are
comparable to D.J. Daly’s study in which approxi-
mately 36% of 100 wood samples gave useful
profiles using standard STR with no significant

Dominant  Number of samples Number of samples Number of samples Number of samples
hand generating no profile generating partial generating full generating mixed
profiles profiles (12 Y-STR Alleles) profiles
Right 13 30 3 4
Left 2 5 3 0
Total 15 35 6 4
Table 3. Number of amplified samples and DNA profiles
Dominant hand 1-3 4-6 7-9 10-11
Y-STR alleles Y-STR alleles Y-STR alleles Y-STR alleles
Right 11 13 0 6
Left 3 1 0 1
Total 14 14 0 7
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differences between standard STR and Y-STR (p =
0.2608 95% CI = -7.4356 to 25.3351, Chi-squared
test of proportion) (6). Interpretation of touch
DNA profiles may be difficult in cases of high
secondary transfer. In this study, only one volun-
teer was in contact with the object. This, coupled
with the fact that the negative controls were
free of extraneous DNA, means the incidence of
secondary transfer (mixed DNA profiles) of 6.67%
makes it reasonable to assume that any DNA
transfer occurred via the volunteer. All of mixed
profiles had partial profiles with additional minor
elements present. The interpretation of mixed
profiles using this method was challenging.

Conclusions

This study demonstrated touch DNA from
Y-STR. More Y-STR touch DNA can be obtained
from primary transfer than from secondary
sources. There are no significant differences
between right and left hand dominant, standard
STR and Y-STR. No significant differences were
found in STR and Y-STR between right- and
left-hand dominant individuals; however, studies
with a larger population are needed.
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NIV Tuvegfthentinusunenysnssu nadwsvanAerudduiidesldvietiemelauaziaiestiemelanely a8
Hilus nadwsses liud snsnsdedinlunogtaemin 30 Susazlulssweuia
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aumgn1Aa AHRF Aensfinidedosay 61.5 uarhifindoosar 38.5 arwsnilunslavediemelauas MV
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0.51) Smsnseneluiudi 30 fe Sevay 55.6% \leuiudoeay 40, p = 0.64) laiflauumneansegaditodnglu
S¥8ZIaUNA ICU (2 AU 5.5 3u; p = 0.168) niaszuzaininuilulsaneiuia (18 fu 21 u; p = 0.836)
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é’uﬁuﬁ‘ﬁ’ué’mwmaﬁqﬁu nsAnY1 meta-
analysis 989 observational studies Tuﬁﬂw
nauiuandlifuinnsld non-invasive venti
lation (NIV)ansnsateandnsaneluviesihenin
(ICU) wardnsmedt 30 Suldiloweuiisuiu
nsld IMV (1) n15Anw1 metaanalysis 8nn1S
AnwmisinusinamiAdeuuugy (randomized
controlled trial: RCT) (5) nMsfnwuansliiiiu
FMsShwEe NIV faussyezusnansnsatioan
gnsnslavietieniela 9ns1nne uazszuy
namsusuluvedithevinadliidieiSeuiiey
AUNISNYIRITRNTRUINBRE1Ren (2) Tu
Jagdunnzszuumeladuvaiduunduviin
vneendiaulufiaeigiduiuunnsondu
vidludouddmsunisld NIV (3,4)
n1slieangiaudnsiluagaiunisayn
(high flow nasal cannula: HFNC) Huwmadla
Tnllunnslieendiau fianunsalvesndauiidl
anudeuuazauduiisnsnisinagsled
FUM9RYn Tnglimsfinuineisivemany o
Msinefinanslififiuin HENC findnnasle
ponBlauuUUINAsH LIS esan
W Fio, dsnnndr awnsali (positive end-
expiratory pressure: PEEP) Tusediusn 9 e
waggean physiologic dead space lngn157u
msuaulaeenlud (CO) Tumadiumeladiudu
gonll vhlidasanussiildlunsmela (work
of breathing) Iu%mzﬁmw%mmzmm%ﬁ
drwliliausmiondu Jestunnizusauny
(atelectasis) (5-8)
nanguatvayulsyleviveansinwime
poNBAUTRI MAgEUNI9aYN (HFNC) Tuglae
fidnnzsruumeslidumandsunduiavin

sondruiiufiinniudes 4 eghslsfiniu unum
299 HFNC Tlunstesdunisldviedienelalu
nauFthendfufuunnsesiiinnzszuumela
Sumandounduriinvineendiautudreu
21991130 N15ANYT observational study wangli
Wiudn HENC 21atheansnsiniskaviediemela
Tufthenduilidlafeutu NIV (9) n1siase
post hoc analysis ¥8391U3TLUUUEY (10) R
WRUWBUTEWIRNS I HENG, NIV Liagaandiau
wuunesgufatiuayurativudiontu widy
Midemendslsiinsfnuidonuuduiianw
WiguWeusendnensly HENC fu NIV Tugthe
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5ULUUYRINTTIRY
Junuddenuudunazinguaiuny (open-

label randomized controlled trial)

1 o/

Uz UINIUAZNHUADE
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Fumandoundusinvinoondaudilasunis
Shwlulsaneuianmssuaswesing  Tugae
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1. ogaud 18 Viuly

2. fhegiiduiuunnsosteladonilisse
il
2.1 ugiisvesedvizvialudieu (solid
malignancy) wiseuziSadinden (hematologic
malignancy)

2.2 lasuenagilduiuvseenaiiesosn
YUIALAEUN prednisolone > 20 fiaaniuee
Yu WJunaiuinnin 30 Ju

2.3 Andolevle?

3. Faddeendiausaslvasuinnii 4 dns
Roundl \iensszy Pa0, 11nnd1 60 Hladiuns-
Usen 30 oxygen saturation 11N 90
Wosidus Wuanunnin 1 99lus

LNaTINI19ANDON

1. PaCO > 45 Tadlunsuson

2. Post-extubation respiratory failure
(szuumeledumarniely 48 Faluandaan
nonviadIeela)

3. anesyuumeladumandounduiindy
Sunsedudiin sududedlasumslawdese
melaviudi

4. aneden

Taulsalen

5
6. fvaviulunisly NIV
7. Ujtasnmislavietienigla

Aefidasnisin

HAANEYAN

1. Sasnslavieuaziaiostiemela (IMV)
el 48 Fluands randomization

HAANETOI

1. $nsnslaviedremelaii 30 Su

2. Sasmed 30 Tu

3. 9nsmelulsanenuia

4. S¥ELIANNNSUAULTINYIUNIALAENNS
waulumegentin

8N19798

fUnefiiunasinsfadenayldsudoya
Renduanuadelaounmdidugesute mngiae
AnasnsIneAdsuezuludugen (informed
consent) Fauiasuad awgniulishwsaly
R RV \WioRnnuen1sesdlnddn uin
avgnaulilasunissnwisie HENC w3a NIV
P85 block of four randomization lagweuia
fadlsifidnferdostunisguasnuitisuas
maAutoyaide

Tunguitlé¥u HINC Buusnaglvioondiau
fignsinisina 50 Anssoundidae FiO, 100
WS grumgll 37 esrmwaidea lngldiados
ARVO™ 2 BslgFumsariuayuaintii Fisher &
Paykel Healthcare, Auckland, New Zealand
v ntiEnsaUy setting LASofloAsszey
oxygen saturation UINAIMITDNIAY 92
Wosldus

Tunguitléidu NIV flhearléfusendiausinu
mmthninaseulINuazayn (oronasal mask)
1aeld pressure support ventilation (PSV) mode
Tnesuusnaglieandiau FiO, 100 1Wasigus
inspiratory positive airway pressure (IPAP)
10 wuiwnsiues expiratory positive airway
pressure (EPAP) 5 wuRAs Nt
aunsausu setting Wiolils tidal volume
7-10 fadansnaflansuves predicted body
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weight Wag oxygen saturation 11NNI1%30
Wiy 92 Wasidud
ﬁﬁﬂwﬁﬁmmwagwmﬂaé’mmmﬁauwé’u
AEUae randomization aglasunislaveuas
i3ostomela laglioygnliiniaivasu
afunInwITEINeTdesna

LNAUNNIFINIRBNIYSEUURIETaLMAN
Boundu Teladontadsioll

1. Respiratory distress Wgag (8931013
wiglasnnnin 40 adaeunit finsldndie
Yrglunismela)

2. llamnsanssgdiu SpO > 90% vi3e PaO,
> 60 fadnsusen Me Fio > 0.6 Wunawn
N1 60 U

3. PaCO > 50 fladwnsUsonuseinisifiu

[
=

VUVBY PaCO, > 20% 911 baseline Aevale
Sumsdnen 1 Falu

4. Hemodynamic deterioration (A273161U
systolic < 90 fadlumsUsen wioanas > 40
JadwnsUsanann baseline, mean blood
pressure < 65 daalunsusen vsedndudedld
vasopressor)
5. sgfumnuFAndAsunlas (Glasgow

coma scale < 12)

nsuTIVTINTaYa

foyanugiusine 1 vasie i 01y ine
vt duad 1sasausing 9 dygnadm seey
panTlauluifen  SIUHITEAUAUTULIIVDS
Tsadauszfiulagld Simplified Acute Physiol-
ogy Score Il (SAPS-II) wag Sequential Organ
Failure Assessment (SOFA) score 2ggniuiin
aslunszawuuulesuduiindeya &Nty
riinsinauuasduiindeyasine q Yo

Huszogvdaldsumssnw 9 1 92l wazyn 9
4 3l Toun dyanadn sedueendiau 01ns
wansfivsuondenmessuumeloduman vy
ANUSENG sudsUszduanumioswasay
LlavautevesUiglagld Visual Analogue
Scale (VAS) $me uenaniidiinsansi@ennsa
arterial blood gas i baseline, Flaad 1 uay
Faluedt 4 wdslesunssne

NMSANUIUNGNAIDE

TlUsunsu STATA version 12.0 92484310
AT (9) Smsdnlunguiinuiuay
nauBeuifioy 1:1 Seiamsngusong agns
18 74 318 (alpha = 0.05, power = 0.80).

N13AATIINADA

Toyaidenmunniandluzusovar dnsE
vsednaiu  YoyalaUTunauandlusuiovay
Aiafy + AldenuuInmsgIU (mean + SD) /1
158514 (median + interquartile range: IQR)

nsiSeuiieudeya 2 N sy
Wisulaely Chi-square %139 Fisher’s exact test
dumafieuiisudeyauvusieiodd  ttest
739 Mann-Whitney-U test lagiia1sgauaing
FetfuSesas 95 a1 p value Hounin 0.05 fo7
Tedfynneads Aasizvideyanislusunsy
SPSS 1@§tu 22

HANISANYI
dnwauzdoyaiugiuvainguiiatng
nnsiiuteyalusseznainisinwigiae
fanua 19 au nuingusedsdnlngiiy
AN 14 Ay (Fovaz 73.7) Are 5 AU
(Fovay 26.3) flo1giade 49.8+16.97 waduy
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naulasy HFNC 9 AU waznguAlasu NIV
10 Ay LifiUlgaulavianisinniy (lost to
follow-up) (WHUHHN 1)

Toyaiiugiunendtnvesthedu 9 loun
v 1 ua ! d' 1
svtlnanie Tanvi Uszinneldesossmela
Aounint dyeyndin seAuANTULIwelsA
AARIlURIINT 1 UAgAIUATEINIEIZUY
meladuiandounay dauanslunisen 2

) 3 1Yo & o

1NA151990 1 I Ulensassngud
anwueiiugruneedindiulvngadenifanu
wilungu NIV wudllsasaundulseuziss (malie-
nancy) $eeae 40 Yz N HFNC Sosaz 11.1
ameadaufuunnsesdlugiinainnislasu

Y 9

gnaiiANiuvTeauseun (Savay 73.7)

deudumsfine wuhdanmamelande
WU 28.144.4 waw 27.2+5.9 ASieunit diu
PaO /FiO, ratio ¥y 197.8+66.1 uay 204.5+
a4.5 Tunga HENC wag NIV sudify fiade
Y09 SAPS Il Wiy 26 Tusisanangy

aunnueenIrsruumeladunaildeu-

Wé’ud’aﬂmjtﬁmmmsam%alﬂwé’ﬂ ($oway
61.5) Tneienolspdusiuniisie Pneumocystis
jirovecii sovasfouuaiide wasiilianuise
ssudeld (519l 2)

HAAWSN15ANEA

MnmaRnwtivud Sansldvietievela
aelu 48 Fluamds randomization Tugfhe
nauTileunIsinmFae HINC uag NIV Aaidu
Sovaz 33.3 wag 20.0 MWaRU (p = 0.510)
dudnsmsldvietaemelad 30 fuoeiiesas
66.7 waz 70.0 MuAIU (p = 0.876)

SasnsdeTied 30 FuAndusosas 556
waysewar 40.0 Tungu HFNC uag NIV anudsiu
(p=0.637) (157471 3)

Tudruvesnisuseiiuanuliguauiouay
mswilosvesthelagld VAS wuiileild
$u HFNC fisgdunnuldauauietesningdae
fFsu NV dhumnuniestiuliuandeiuly
faaoandy Fouansluunugiivl 2 uas 3

33 Excluded

9 Did not meet inclusion criteria

11 Meet exclusion criteria

13 ICU not available

19 randomized

9 receive HFNC

10 receive NIV

UNUAAN 1. N1sAREUheingIdEuazNSWUINgEIN1TSNK
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A19197 1. YoyaiugrunendtnveUae

Patient characteristics HFENC (n=9) NIV (n=10) p value
Age, mean=SD, y 50.0£19.6 49.6+14.4 0.960
Sex (M/F) 1/8 (11.1/88.9) 4/6 (40/60) 0.153
Body mass index, mean+SD, kg/m’ 22.0+4.0 23.2+6.3 0.632
Comorbidities
Chronic kidney disease, (%) 2(22.2) 2(20.0) 0.906
Diabetes mellitus, (%) 0 (0.0) 1 (10.0) 0.330
Malignancy, (%) 1(11.1) 4 (40.0) 0.153
HIV infection, (%) 1(11.1) 1 (10.0) 0.937
Immunosuppressive agent, (%) 8(88.9) 6 (60.0) 0.153
Previous mechanical ventilation, (%) 1(11.1) 0 (0.0) 0.279
SOFA, median (IQR) 5.0 (3.0-7.0) 3.5(2.8-5.8) 0.400
SAPS II, median (IQR) 26.0 (16.5-35.0) 26.0 (15.8-39.0) 0.842
Baseline vital signs
Temperature, mean+SD, °C 37.2+1.0 37.9+0.6 0.088
Pulse rate, mean+SD, bpm 99.1+18.6 99.1+15.2 0.999
Respiratory rate, mean+SD/min 28.1+4.4 27.2£59 0.710
PaOz/FiO2 ratio, mean+SD 197.8+66.1 204.5+44.5 0.796

HIV; Human immunodeficiency virus, SAPS-II; Simplified Acute Physiology Score Il score, SOFA; Sequen-
tial Organ Failure Assessment score

M19199 2. @ mneINIETEUUMElRaNmALaEUNY

Cause HFNC (n=9) NIV (n=10) p value
Infection 0.546
Pneumocystis jirovecii, (%) 2(22.2) 3 (30.0)
Cytomegalovirus, (%) 0(0.0) 1 (10.0)
Bacteria, (%) 1(11.1) 2 (20.0)
Other fungus, (%) 2(22.2) 0(0.0)
Unknown, (%) 2(22.2) 1 (10.0)
Non-infection, (%) 2(22.2) 3 (30.0)

eldumaldeunduriauineonday fala
aAUs8Ha $UN5SNYIAIERBNTIANEN T InageIuNIa

o
[y

INMSANEIILLUNUIN RTINS LAV yn (HFNC) wWiguiiigufiun1ssnweae NIV 1

v
& o W o

melaludregiduiuunnsesiinnmzszuy  ludanuuanesiuegadifeddyniad e
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15199 3. Primary and secondary outcomes
Outcomes HFNC (n=9) NIV (n=10) p value
Primary
Need IMV within 48 hr 3(33.3) 2 (20.0) 0.510
Secondary
Need IMV within 30 days 6 (66.7) 7 (70.0) 0.876
30-day mortality 5(55.6) 4 (40.0) 0.637
Hospital mortality 3(33.3) 3(30.0) 0.707
ICU LOS, mean+SD, d 2 (1.5-5.5) 5.5(1.8-14.3) 0.168
Hospital LOS, d 18 (10.0-41.5) 21 (6.5-54.0) 0.836
IMV; invasive mechanical ventilation, LOS; length of stay
6
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LLNuQﬁﬁ 2. Visual analogue scale (VAS) for discomfort
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48 a3 (33.3 vs 20.0%) wagii 30 Tu (66.7
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High Flow nasal cannula for prevention of intubation in acute non-
hypercapnic hypoxemic respiratory failure in immunocompromised
patients, a randomized controlled trial

Saengkaew P, Inchai J, Chanayat P and Liwsrisakun C

Division of Pulmonary, Critical care and Allergy, Department of Internal Medicine,
Faculty of Medicine, Chiang Mai University

Objectives To compare the outcomes of high flow nasal cannula (HFNC) with non-invasive ventila-
tion (NIV) for treatment of acute non-hypercapnic hypoxemic respiratory failure in immunocompro-
mised patients.

Methods Immunocompromised patients with acute hypoxemic respiratory failure (AHRF) admitted
to our university hospital were randomized 1:1 to receive either HFNC or NIV treatment in medical
ICU. The primary outcome was the need for intubation and IMV within 48 hours after randomization.
Secondary outcomes included ICU, 30-day and hospital mortality.

Results During the study period, 19 patients were randomized. Baseline mean respiratory rate was
28.1+£4.4/min vs 27.2+5.9 /min and mean P/F ratio was 197.8+66.1 vs 204.5+44.5 in the HFNC and
NIV groups, respectively. Median SOFA score was 5 (IQR,3-7) vs 3.5 (IQR,2.75-5.75) and median SAPS
Il score was 26 in both groups. Causes of AHRF were 61.5% infection and 38.5% non-infection. The
need for intubation and IMV within 48 hours after randomization was not significantly different
between groups (33.3% vs 20.0%, p = 0.51). Mortality on day 30 was 55.6% vs 40%, p = 0.64). No
significant difference was observed in ICU length of stay (2 vs 5.5 days; p = 0.168) or hospital length
of stay (18 vs 21 days; p = 0.836).

Conclusion Among immunocompromised patients with acute hypoxemic respiratory failure, HFNC
did not significantly decrease intubation rate at 48 hour compared with NIV. Chiang Mai Medical
Journal 2020;59(3):127-36.

Keywords: high flow nasal oxygen, NIV, acute non-hypercapnic hypoxemic respiratory failure,
immunocompromised
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Waruuasuanmanninguauaueenaiide
dAgYn9ana (p < 0.002, p < 0.001) (57971 3)

3. §ruaunsensndudifunisinenanly
Tsaneunalussoznamilafoundsnismaass
wuhARassIIUASINsnEUE S U SN
srlulsanervialuszeznamiafouvends

naagakarnguAIuAuliunnsiueg iy

(%
Y

ddnmeadfvisaesngsl (o < 0.904 ) (3197 4)

aAUseka
NMSANYINUIINITIIANUSH Ul
fumaniedadaeifinaianisaeundusily
fhedarudiutu dedfsusunsaeudieds
Unit deannesiuidevetiiduazameg (14)
I mdiusnslvimnuisemaianis

M13°99 2. WlBuiguARBEAzkILALTRAENgAnTIUN1TgRanuesve e ladumaITe SIS Ieneu

wazvadlunguNAaRILAENANAIUAN (N=56)

NauNAaDY (n=28)

p valve nguAIUAN (n=28) p valve

mean+SD mean+SD
AZLUUAIINS
ABUNITVAABI 22.25+£3.12 0.001 23.18+3.27 0.055
NAINITNAADY 25.79+1.69 24.25+2.49
ATLUUNEANTTY
ABUNITVAABI 70.18+15.54 0.001 78.11+£13.90 0.251
NAINITNAADY 86.21+9.51 79.86+15.51

M13197 3. WTsuigumsilfsunuasesAiafsnzuuunularngRnssunsouanueaveUiemlagy

mmﬁa%’qswdwriauuawé’qsumﬂejumamﬁ’uﬂfj:umuau (n=56)

ngunAaes (n=28) nguAUAN (N=28)  p

mean+SD mean+SD valve
AUg
ATLUUNSUABULUAISENINNDULALIRINSVINEDY 3.53+2.91 1.00+2.85 0.002
WEANTIY
ATLUUNSUAULUAIT S NI NNDULALAINSVINaDY 16.04+13.59 1.75+7.89 0.001

A15199 4. WisuiguAadeuIuATINIsnaunsuUnsS e lulsanenunanaansaauluse ey 1 LHauues
HheiladumaiseSingunaaasuaznauaIuay (n=56)

ngunAaes (n=28) nguAIUAN (N=28) p valve

mean+SD mean+SD

FIUIUATINTNAUINTUNITT AW ULSINGIUIaNE 0.14+0.45 0.14+0.36 0.904

mMsneassluseys 1 hou
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Effects of teach-back on the knowledge, self-care behaviors, and
hospital readmission among people with chronic heart failure

Amaritakomol A

Heart Failure Clinic, Nursing Department, Maharaj Nakorn Chiang Mai Hospital,
Faculty of Medicine, Chiang Mai University

Objectives The purpose of this study was to compare teach-back education method versus standard
education, on the knowledge, self-care behaviors, and hospital readmission among people with
chronic heart failure.

Methods Two groups experimental research with a pre-test and a post-test. Through purposive
sampling, 56 chronic heart failure patients were recruited as participants. All of the patients were
receiving treatment at the heart failure clinic of Maharaj Nakorn Chiang Mai Hospital. The interven-
tion group received HF education using teach-back. The control group received the standard care.
The tracking for study results was scheduled after four weeks. Instruments for this study included
the guidelines on teach-back methods for people with chronic heart failure. The instruments used
for this evaluation included the knowledge test and assessment on self-care behaviors among
people with chronic heart failure. The data were analyzed using descriptive statistics, independent
t-test, and paired t-test.

Results In the intervention group, the knowledge and self-care behavior significantly improve (p <
0.001, p < 0.001). Mean scores change for knowledge and self-care showed greater improvement in
the intervention group when compared with the control group (p < 0.002, p < 0.001). The mean of the
number of hospital readmissions between the intervention group and the control group after teaching
was not different.

Conclusion The finding from this study was encouraging to support the effect of teach-back technique
on knowledge retention and self-care behaviors of HF. It is recommended that nurses apply teach-
back education method, in order to increase patient’ knowledge and self-care behavior, as this is a
direct role of registered nurses. Chiang Mai Medical Journal 2020;59(3):137-48.

Keywords: teach-back education method, Heart failure, knowledge, self-care behaviors
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duatnel fevaz 90 dsvurnaUFTR
sulunedae 1-5 T $osay 60 waziiouay
weualsedns  leglasuniseususunis
auanUlefaenssulssam Sowar 80 v
Fertuagliiunseusudunsguariaedils
SunmsquakuuUseAuUsEARaiiesiosar 20
(57971 1)
Laguurufuinianasneruiadiniunis
Naunudmielugihefaonssudszamdils
funisquanuuUszAulszaedlussozivaoy
VI P PG VU L N L T L BRI PRY
Uszam Lsanenuiauvnvuasied Wawn
Fuanudngudsydng 19 adu Taedvun
syiumIndeiie Aunmuazdolauauusly
gnsufUiAnunaeivesandulakeuunusnd
(15) ﬁmumﬁamawmamuaﬂﬁﬁ’aLﬁu 4 Szey
AU DLAUB UL VRINUILIIUITLAIUUINS

U W Ingaslauy UssimAeeansiaey

A 1) reznUssdiuglae (assessment phase):
nMsUsTiliunasAnneInILAs0g1aT LY
2) 3zyen1339UKU (planning phase): M35y
Ww3eNdme 3) seaen1sURURRINLEY (im-
plementation phase): NSKATENILUTNITIY
uan  wasnsagunisinienigly
AvuALEaT kay 4) seezn1susziiuna (evalu-
ation phase) N13AAMIUUTELTUNALNUIIAUNE
IHnUfiitomn 25 fo nuheuAadi

VBUAAINTANFUA N LT LI URA AN

M13°99 1. TeyaduyanavesuAaInitau ity
wUHURAMeNITNEIUIa (n=10)

dayadiuynna U
(3ovaz)
91y
ANIUTBINAU 25 U 4 (40)
26-30 U 2 (20)
31-35 ¢ 1(10)
36-40 U 2 (20)
41-45 Y 1(10)
MNIANBIGIER
USeyes 9 (90)
USeyly 1(10)
svozanfiufoRenilunedie
1-59 6 (60)
6-10 U 1(10)
11-15 9 2 (20)
> 15 Y 1 (10)
AN suoRaululagdu
WY1UIBUTEINNTS 10 (100)
welasunseusuamunsuaEUie 8 (80)
Aaunssudseyay
welasuniseusuaunsauaae 2 (20)

nlasunsauanuuUseAuUszaos




154  @Wedlvadnvans

Dululdvesnisthuwaujiimmmianisneuia daumnuAniiuresynansiiuguamily
Tl dusede fenudululaluneujdfses  wunujiAneanisnerviadeanudululaly
az 100 31w 20 9o Heundullilumalfod  mslduuufifnenswenuialunimsiy wu
$owar 90 $1uu 3 U0 wazdanudululdly 31 naudieglimnufaiiuinuwiu iRty

wa ¥

nUURSosay 80 41w 2 9o (AN3199 2) Jululdluszavun Tusihulssavsnavesnis

A15797 2. SuLarSevazvsrNAnTiuesyransTiuguamldunUfdRnniswenuiasenuduly
Tovasnsiuunfiainunsmerualulddusede (n=10)

Wanmanszvaswuiufuinienisneiuna U
(szAuANNUITRiaveImaNg Y, seaudatauauuzlunisiilugnisujun) (Sovaz)

1. sz8EnsUseiiuglae (assessment phase): MsuUsziiutasdnnsasnadssetneviusieg
(provision of timely and informative risk screening)
1.1 myvszdiusazdansesnnuidssdinedesnssyidliiaiadunielu 1-2 Yu (24-08 wu) 10 (100)
nds3uielilunediae (athesulm wassuée) (2c, A
1.2 fthefiuwliiaiAndamlunisquanuesdeld (2c, A)
domnsussidufthemushdesoluil
1.2.1 e salun1sguanuiesaUle
1.21.1 ADL=........... AZLUY 10 (100)
1.2.1.2 ftheseenisnsquasiodonslonduthu/gunsaifisndus  edwne 10 (100)
(patient need home health care services/equipment at discharge)
1.3 {ftheodsegauioaviell (2c, A) ldnmsussifiudtisnsvindedelui
1.3.1 ftherinendeuegivlas uazyaaaglinutewmiodUlsnasdmiing ssyauduius 10 (100)
%a&;ﬂﬁmmﬁwmﬁa (patient lives and Who can help after discharge)
1.4 {lhesesiuinreuguadBunielal (2c, A) Wumsznsiuiinvauvesiie dainnns
Uspiiufasmusihdesolui
1.4.1 gUigdeennsAutIemAenuAsygiaviselal (patient need assistance economic) 10 (100)
1.4.2 msvAnusuRateuvestesensounda wu WWudauadgeeny, JdudauadUae/ 10 (100)
ginisluaseunss

2. 588¥N1539HY (planning phase): MI5UATENLNUS LN (Commencement of the
preparation of a discharge plan)
2.1 GudnwFouwusmigliaiodunielu 2-3 Yu vdssuitnglilunedias Famneds 8 (80)
mmuAnaTlunsIawssLLNUI MU egstoun ey 48 3. WSeE1auIn 72 . (2¢, A)
2.2 Smstufinmutedslud

2.2.1 szyfufieninagdming (5b, B) 9 (90)
2.2.2 syyUsean viseanunagimig (2c, A) 10 (100)
2.2.3 szylaymniinu vsedymimninaziin (5a, B) 10 (100)

2.2.4 szysmssniiunmsillenulymvise nmsanilums/ nmsmeuausailonuanudess 10 (100)
(response to risk screen minimum criteria) kagUssiiiunanisaau (2c, A)
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M13°99 2. PuLarSevazvainNAnTuIeIYARNSTNguAMTlLWU TR sneuasenuiuly

Tovosmsiuufianunmsmerualuldidusiede (n=10)

WamanszvaauuIufuiininisneuna
(szauANNUITeRaveInang Y, sTaudalauauuzTun1sin lUgn1sU{UR)

U
(3ovaz)

3. szegnsUURAULNY (implementation phase)
3.1 m‘iLﬁmmuﬁﬂ”lﬂ‘uw‘ﬁuﬁa\‘mﬂﬁ (timely notification of community providers)
3.1.1 msdsitheiitofunissnuedianiuuinislugusy msuddinsnudy/
Aliusnislugasunsualmihegades 2 Ju (2c, A)
NUBME: A9 “@nuusnisluguyy” vaned
o Tunsdlfthedwmihendutu vaneds aanflowde/ swas/ que Home care
o Tunsdlfthedwialufianuuimsdu q @Elinduthu) wnefa sna/ swn/ swey
@ué Home care
3.1.2 lomdoyadsriagnatiosUsznaudag
1) %agaﬁugmmaaé’ﬂw AseURaNTaMIANG q wazmsguasioidles (uuiluUseia
fihe) (2c, A)
2) spuisundsnisaeiagae (2c, A)
2.1) n3dindsanuusnislugusulaensalaanisinsdmi (phone) W3auannana
TgAs (face-to-face) Inodosiinsszydoaniuuinislugvuiiozdagiae
FrsudsuardedFuuds
2.2) nsdludsanuuinislugvulagiFuilildnisnsdmi vievennanlnenss
Wy aavineBiannseiind (email) uag wiing (fax) Mé’ngmﬁmmﬁqmmﬁq
Asdieil
o Feanuuinisluguvuilazdsiion
o /MU
o Yeyariae
o deyatiuds videgliFuneumnemssmeiieliuudainselsd mn
Foansnsuteyaifisniu
3) szynseaaziu Uiz mineld (5b, B)
3.2 nMsagunisdmienigluinnuniaan (provision of a timely and informative discharge
summary)
3.2.1 miaiﬂmiﬁ’mmaﬂaiﬂizﬁﬂﬁm%gumaiui’uﬁai’mma (2¢c, A
3.2.2 \ilomusznoude
1) Gﬁaagaﬁ’ﬂﬂ (basic demographic information) (4d, B) léiun
1.1) Jo-anagithn 81y lavillsmeiuia
1.2) Felsamenua uwun waziueslnsiwivesmhenuiiazindevedeyaiiiaiu
1.3) foyadfinu wuleuwnmdoua viiefdming
2) Yoyan1apdiin (relevant clinical information) (4d, B) lan n153tadelse
Fuiisuliluaugua Tuiisminegtae aonuiiiazdmineld sanisnsaadng 9
3) Uﬁﬁi%'%ﬂwﬂuﬂwﬁu (list of current medication) (4d, B)
4) Toyanisunyavautn (follow-up) (4d, B) lauA Tutiansiaveswnmd saud

v =

Joyasiwazideaanty MivfuRnuiiayluiuinnsim

9 (90)

10 (100)

10 (100)

8 (80)

10 (100)

10 (100)

10 (100)

10 (100)
10 (100)
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M13°99 2. PuLarSevazvainNAnTuIeIYARNSTNguAMTlLWU TR sneuasenuiuly
Tovosmsiuufianunmsmerualuldidusiede (n=10)

Lﬁammiwmu,u'nJﬁﬁ'ﬁwmmiwmma U
(szAuAIdeievamang 1y, seiutaiausuuzluninirlugnisufoR) CHEED)
4. 5383n15UsEIUNE (evaluation phase): N1sAnAUUTELIUNALNUTMNY (follow - up of
discharge plan)
4.1 Aanmuusziliunausudnniie nsiadegUlsmsnseinnigly 10 Ju mendsnisdmiie 9 (90)
Adganlsane1ua (nglsifufusming) Tnemeunagsminediesetu 9 (1, A)
vanew: Tunsdififadedinelild anunsansevile 2 JUuuu Ae Tuiinfudl wagtaandi
Ansio Uarszydn “Grolylé” v3e wenowdnsieliasy 3 ad Srindelld Tty iud
Lazanfifnde uarseyd “Andelails”
4.2 \omlumsfsmuaseungulssdiu deluil
1) 2m3§Ue (1c, A) 10 (100)
2) M3Usgilunansiunudmiheasgnsuun (1c, A) 10 (100)
3) Usziiulgmuazanudeanisanudisaevestieviesaua (1c, A) 10 (100)

=] ° o a < = g v a wa i <
M1379N 3. "i]']u']uLLagﬁaSagﬂ?quﬂfﬂLWU%@QHWa’]ﬂiWN@%ﬂ’]WVIPﬁLLU?UQUWVH\Tﬂq?WEJ’]UF]amaﬂ'ﬂ']ul,ﬂulﬂléﬂ.u

sl iRnenisneruialunIngay (n=10)

anuAniudanslduulUfifinisnisnetuia

STAUAUAALIAY

11N U1unang fiog
o v J v o v
MU (508a%) U (5o8az) MU (508a)

1. anudiewazazantunistduuyjiavselunis
UfuRnutauz

2. audauvesdenuzihlunnuiod (Jufidilald

MIAU)
3. anuwzauiunsilulglumiaeau

4. anuUsendn (Mathwulfunlulgasyaglmoe

NUANNTIUTENTALAZANAUNY NN UAITIAY 1387
wagauUsENI)
Usgdvianavaansldwuniufia @usauilelam

sehllAanafsedsuUINg)
6. anudululalumeliianasiluldlumissau
7. vinudienuiianelaluwnuuinanisneiuns

4 (40) 6 (60) 0

4 (40) 6 (60) 0

6 (60) 4 (40) 0

4 (40) 5 (50) 1(10)
9 (90) 1(10) 0

7 (70) 3(30)

8 (80) 2 (20)

a vay

Tuuufiasesaz 90 auaudululaluns
UjtAfasilUldlumbenudesar 70 d
anunzauiunsihildlumbenuiosas
60 dumuAIENeLaaEaINtuN1s it UL TR
vselumsuunutdewusi suaugaa

Yaatalus N WU UR uagmueuUsendn
fenudululalussduunnsesas 40 Wiy
auzReITunguAlegeiinuianalaluwug
UUAnenisnetvialussdvuiniesay 80
(9197 3)
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1380
INNTHAUIBUIUFTRANINITHEIUS
dwsunisnaunudmiiglugUisdasnssy
UszamiildSunisquanvudszduuszaesly
syozilAouing uazsvezanvnevesiin v
AUEAReNTIUUTEAM 15aNeIUIaumIvUAs
Fedlml  Iduuufiinisnmsweuiaiaseu-
ARUOIAUTENDUNITINLHUTINUIEAIUTD
LAUBLUEYDINUIBNUITEAIUUINITGUA N
wvinendelan UssAeeanside daudom
aszdA U URNIINITNEIUIARRILN
NAVENFIUTH LN TUsEEUAMA AN Q]
Y23 TUlAMaUUIUINE HUNTEUIUN TR
wuftRegluszuununsouLWIAnng
WU WU UANAGTNUREA1ITEN19NNT
WNNGLaggUNINLINIAUTTINABRANTLAY
Inofiufmurivszneud 18919156 unnd
Usgamdasaansidanudeimgdiussuy
Uszamuazauoaunndl 20 U 91w 1 vy
weruaivInlunedUieifiuszaunisalnng
ihaulidesndn 5 U wasiivszaunisalau
NFITeTIWIU 3 VU UaghiugIdy 2 viu 9o
v 6 v Tnog3ds 2 viwu vimdhiinnsus
msUsEuity Tnodnussgiuianniomn 4
a%s numundngdssednsmeinenmans
wazUspifiunuAvomanguidudy  ongng
LU UANIINS e UIAUUaNg T sE AN
fidfian dnvhsenuieanszveauuufun
I wasthwnufiamanisnetuna
Wlinssnandins 3 viunsaaaeuaunss
o uazuilunudouusimormsnand
druannBniuimuikwiufuinianisneiuia
3n 4 viu viwehifdusuussalunsyse
fatavan 4 a3y wasdidrusaulunseniioun

a [ a

Uﬁﬁmmamswmmauwaﬂgmwmz%’mﬁ
ifign Jadlovnasvddyreaufiiniems
WYUK TUNTTNTIVADUAIUATIAML T BT
NNENTIRA Johliunufifnanismeuna
finaunn undetio uazanunsahluldldase
Sothunufialunaaedd wuiuundioa
nanrsneutadanudulyldlunisiluld
Jusredefudwlnadesar 100 fifiseuns
Frdeifinnuiuinfianudululdesndn
$oray 100 (3197t 2) FinsUssgutinadlsy
Nennudnlanssiu - vihlidelausuiusvaawd
UuRnranisnerviaiinnuduliladynde
A szozmsnausu luvde 21 GSudn
wisumus el fatadunelu 2-3 Yu nds
Sugngliluvedng  Agldunufuatien
uindululailalunsdligasunselsifong
gdlinTeugua viseluausafndegy Al
Fetulunsdidanandsimualissymanadd
Aeldfiad gilinseugua vsednden A
lalalunuununiunisnasnudiminggUae
wioufuwmisudoyadoaniuusnisluyuoy
uavvde 221 mssvyfuiimadnazdming
ordumseldunujuadelaiulalunng
szyfufimninagsimine ediiasunased
amzunsndeuirinw Wy dmshndely
syuvUszamdrunansidesldYuenufiiue
Bustu Tunsdlfananlviszymamailaiannsa
spyfuiinninagdmoasluluununiuns
auEuTmineUie dluszegnsuoa
pausy vde 311 msdefheiieunis
Shwsadaanuuinislugusy Aisudslvinile
nuthy viedliEmsluumumsusmogs
ey 2 Fu wuigtheunneanuuinisly
yuruaINsasug U oldudiluiud
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Ussaumsdaste fetunsdifenanilildin
URdeadoyadUiswnaniuuinisluguy
tu q meluiuiviinisdsiofiasegunsou-
AaNTiunensdwiney  wagliasudeyanis
Fme @eyainlu Feyamanddn o1ild
290U Msunsranun) niouwuuteyass
namilufugithe waeto 3.1.2 evndeyadwie
vhiegest 3 szymseanziuTuTinazsming
1§ wudwnadsliaunsossyld wu wwd
Fveslitfidndsnssnuilidimingoonainlss
nwewna wasliiuneuiadnseaniuuinishy
guyuavid  lurngigiusesselnmdany
B 9 inussduens (aSigavhe) deudmihe
(HUrg U einUanany N TnUnTINUTEId
LAESNYININNTINTBNNAY 1 911) NTARINAT
g lduuufuandatvaniuuinisiuguouin
whadonduindnads lude 4.1 Aamw
UsgllunauuIIuIYg  AsAanuUseiliupg
AUeAsnszyaely 10 Jumevdinisime
AUrganlssmeuia (egliduiudwning) lay
Wmmaﬁf\i’mmaﬂﬂwi’laﬁu 9 WUIANFARAY
o1msidlensuiivue 1esannsyauann 3
Javhayatuiinfuiidamunanissmineiile
WouAUTY wavimualviamuUssdiunany
Fuititseyluane nniunsdh snduldlfuqoa
slunsidwesiud 10 vdsmsdwiing aunsa
Aanasiiunanouiudl 10 vdsnsdming
auAaiudandululalunislduun

¥

UtAmsnsnenunalunwgm (sed 3) §
TiwwuuRtianuwiui denuzilununuion
NAITNYIVIALANNSYLAZEZAINABNITUN
Wl lussdumnnifissdosay 40 tasanifuas
Tmié’m%’uwmmaiwag’jﬂaUﬁﬁma%’wmm

Wrlawazmdudeaudussey  wasiiuIntve

LAuaLkUEYaIwIUURTAMUYALUSEAUNIN
Joway 40 Wiy (o nUalausiuzUNTe
Aosefeninwrailalunisuseiliuiag
U = Y ! a v v o <l
Guiindeya Wwgiiumuanulsendn Al
anutuaaadululalunisldszsduunn
=) ¥ e Y o L2
Wesdaua 40 wnzdesldimdiauiazyuly
NsasdRNSaRULAEAAMURUIENRIT MY
waAaiuI U dRTaumnnzanly
nsinlUlglumisnulussduvanniesas 60
3y . s a e
MatltunouwUf iRl dufanssuivi
[ o ! a <@ ! ¥ a wua
aelluusdn diupnuAniuinslduuiIuon
lAAnUssdnsuanauisaunladeyminay
NanadsoluuInsluseauinndsiosas 90
waziiiuindianudululalunsufifnesiinld
Ilunmsnulusgdvuiniosay 70 Bl
Auianelaluiwiufuinianisneiuialy
JERUNN3aLay 80 INT1eNsiwNUGUREmMSY
n1seurudmegUlsiduuinisneiuiad
daglussuunisuinisauanlutagiuuay
a1u150053a0Ule  (12) @0AARBITUMNYT
¢ e a & =
WINNANSE (16) NANWIANNARLAUYRITINEN
21973 VINFABFULUUNITINUNUNNTINUNY
AUrelsAvaeniionauoaunniilasun1snisn
1A a =3 [
wuindianuAnwulagsiueglussiuinn (x =
4.06) lofansaulszinugay wuanibigae
losudselevdeglusyivunn (x = 4.24) vaud
ilinssnwlianuusendanan wazenlddang
Tusgduan (x = 4.17)
drudayannufaiiudonudululaly
nslduuuianmsnetvia  Tuaungld
wiundaegluszivinnaeudiades laud fu
ANughazaraInlunsiduwiuiavseluy
nsufUFmudenuzi Aunudalauvete

¥

wugsthluwunUiua wagaunudsendn Aug

Y
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FWee1afa1sanUsuU w2 Usziiu
Ao UM ILIsanuUsNIsluguyuaImt lag
wnensalfdiedmhendudi s
Fenudsanauuinisluguvuianizgvieds
ansvestsatudeu wazaeavindymide
nduluthuwihty seiliieannissan Usevin
1981 kA waaUNIARALUTEEUNE
WUty AenisinsdniianiueinisEdae
aelu 10 Yumevdanisdwing Tidunis
JuitnemsneedinvesiUle s Tudming
oA GCS, motor power, qﬂﬂizﬁﬁamﬁuﬁjﬂaa,
ADL vidoswaziBemdulaiiiutoyadfaydmsu
msfnmuenmsgiensaely  Tnefwueli
weunafiimhfisminegithesetu 9 vihms
Juiinlukuunenunisineugtenasdming
dWelviAneineuazagain feudeilomes
Yoy Tudsdarudaau dilansstuinntu

Fefuazidiuldiuunuitinanisnenuna
dwsunisnaukudmiiglugUisdasnssy
Uigamﬁié’%mi@LLﬁLLUUUﬁzﬁ’UUimaﬂu
sroviUAsunuLay sTeyaaTNaYesTin Tsamen-
vaumrwunsdedlmiiaan 25 9o awnsn
Wnlglaese wazgldwnuiiaianuiianela
Tunslouunyujia

datauauuzlumsiinanisideluly

1 ansaduulfuanianisneiuna
dmdunmsnauudmhedldlusuldtugiae
AldsunisquanuuuszAuuszaodlusses
Waswiuuarsyeraarnevestin lunenu
AuTunlndidseiy

2. ansathesrusenaunanvaswiu i
B NUIAIUIAT (timeliness) wagiNaUgAIL
ilev (content criteria) lUdminuuuniaaey

AAINNTINUN LI MUEE T

a A

NARNTINUTZNA
vaa a v ] o g v
YavaUAMLNIdAgITamNing - IVinln
av o ! £% a a o =Y
MAFedNTmanlumed  wasnuIdensalle
SUNUEANYUNITITEIINAUTUNNEAIAAT

wInendendesin

¢ o/ v
Nauselavuviudou
Va o T U v = 6
A ITeladiaudaudvsenauseloyy
PULDUNDNUNATUNYINUNITIIY N1TUTEWUS
PIDNSARUAUNAIUL
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Development of clinical nursing practice guidelines for discharge
planning among neurosurgical patients in transitional and
end of life stage of palliative care, Maharaj Nakorn Chiang Mai Hospital

Induang W and Jaiwangyen H

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

Objectives This study aims to develop clinical nursing practice guidelines, and investigate the
feasibility of implementing the guidelines for discharge planning among neurosurgical patients in
transitional and end of life stage of palliative care, Neurosurgical Ward, Maharaj Nakorn Chiang Mai
Hospital.

Methods This research is a developmental study based on the concept of a 12-steps clinical
practice development of the Australian National Health and Medical Research Council, conducted
between November 2014 to August 2017. The samples were divided into two phases: 1) clinical
nursing practice development phase, and 2) trial clinical nursing practice phase. Data were
collected using personal data questionnaires, clinical nursing practice guideline questionnaires, and
overall clinical nursing practice opinion questionnaires. The data were analyzed using descriptive
statistics.

Results The clinical nursing practice guidelines for discharge planning among neurosurgical patients
in transitional and end of life stage of palliative care includes 25 recommendations, divided into
four phases: 1) assessment phase: provision of timely and informative risk screening; 2) planning
phase: commencement of the preparation of a discharge plan; 3) implementation phase: timely
notification of community providers and provision of a timely and informative discharge summary;
and 4) evaluation phase: follow - up of discharge plan. Clinical nursing practice guideline users view
that there is an implementation feasibility from 80 to 100 percentages of 25 recommendations, and
the content of all clinical nursing practice guidelines should be preserved.

Conclusions The clinical nursing practice guidelines were feasible for discharge planning among
neurosurgical patients in transitional and end of life stage of palliative care and could be operated
the quality of discharge planning audit form. Chiang Mai Medical Journal 2020;59(3):149-61.

Keywords: discharge planning, neurosurgical patients, palliative care
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Mental health literacy: concept and application for mental health
problem prevention in older adults

Thangkratok P! Palacheewa N,' Trainattawan W? and Boonpradit =

'Srisavarindhira Thai Red Cross Institute of Nursing, “Boromarajonani College of Nursing Changwat
Nonthaburi, *Sap Poep Subdistrict Health Promoting Hospital, Petchaboon

Objective This article presented a literature review of the concept and application of mental health
literacy for mental health problem prevention in older adults.

Methods International electronic databases of PubMed and Scopus, and National electronic databases
of the Thai-Journal Citation Index (TCI) were used for searching research and literature in the recent
ten years (2010-2019). The keywords of “mental health literacy” and “older adults” were used for
searching research and literature relating to the concept and application of mental health literacy for
mental health problem prevention in older adults.

Results The results illustrated that mental health literacy embraced six components as follows: 1)
the ability to recognize specific disorders or different types of psychological distress, 2) knowledge
and beliefs about risk factors and causes, 3) knowledge and beliefs about self-help interventions, 4)
knowledge and beliefs about professional help available, 5) attitudes which facilitate recognition and
appropriate help-seeking, and 6) knowledge of how to seek mental health information. There were
very few studies and limited evidence that showed the effectiveness of applying the concept of men-
tal health literacy to prevent mental health problems in older adults.

Conclusion According to this article, we recommended that further studies to obtain empirical evidence
of the effectiveness of applying the concept of mental health literacy to mental health-promoting
were necessary, as well as providing programs to prevent mental health problems in older adult’s age
groups. Chiang Mai Medical Journal 2020;59(3):163-72.

Keywords: mental health literacy, older adults, mental health problem, prevention
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Suiaussduasiiiou 2 viade wssduaziiiou
W39 (whole body vibration) LATUSIEY
aziiiounuuRNzdILTWTNNUUS DALY ULAS
§o (hand-arm vibration) ussduaziiiouazan
Fuiilofinisturinuusnaiuiiauudildideu
WaainssaunIeseusiaugs  asAne
LsaduasLlouL U es1antenUIiasnsus
Ypuaii 20, 40, 60, was 80 Alawns/4lug
Jedaussnsduaeiitewnds 8 33 (equiva-
lent 8 - hour acceleration (A (8)) vnAv 0.84,
0.82, 0.92 uaz 0 .98 WA AUIN® HIUAIRU
(14) Fs7inuEs 60 uay 80 Alatums/Falueiu
{AuLAsgIL 150 2631-1 fifvuadn Health
guidance caution zone (HGCZ) 157 0.45-0.9
WRS/AUN°
LS aduEE L ULUUT I3 HE
FOIFENITNDY  N1TUTTEIUNUTDITNNBUAE
auansalunistusadsinlimfinanudes
Tunsifegoiom  uenainiinmslésuusedy
aviflounuuasameluindadunaideies
AINaRANUNAUNAYBINAIEINEN  NISANEN
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Y94 Burstrom WagAny (15) wuigiduiause
duaziiiougadanuidssdonisiineinisuan
nasdiuaswarUInsnasundu 1.5 wiwaaijﬁ
laiduNanseiinsduNaas
duSuussduaziiiouanizdiu
annsaviliAnnguensiaunAainaudy
avilauushuilauazuay (hand-arm vibration
syndrome) Usznaulumeauinunfivesssuu
Tuafeulaiin seuulssamaiuvaty wayseuu
Tasspunduiousnaiiouazuay vhlvtonnis
fhilormin BewderUatsin Un wanide
Uszamduiausnaimseile (16)
Enstlestunisdudadivunzay
Aomsannisasiunssduaziiiou Wy wandes
umsnuuiivgse fusasenrandiiliinn
Auly nsAnwves Derakhshanjazari aeanle
(1) lewugihanussdmsugusenavenndu
soudindl37 40 nar/wy. wenandimsiesuune
sesthangeiloiiieanuseduasiiiouivagan
msduaziiiovadlaguiu (16)
2. dpnagunmsaraad (Chemical
hazard)
2.1 fuazend (total particulate matter)
Ch) ﬁuazaawmmﬁﬂﬁmmmLsﬁﬁgjszuuma
dumelaldduinanmswiluidemas W
dfudia thiuuudu Budu wanuaun
Iy duazessvwiadnnin 10 lupseu
(PM10) waziuazensuuiainnii 2.5 luaseu
(PM2.5) ms@Enwludseimalnenuinsauszunm
FiDantesmasna Wy 5aUTERMe uas
snauAesUIENSEUREUSIN PM2.5 1A
nsalagansifuoslasansuuuda (17) B9
TWnidudmimdoddwmidundsduiiuiivssay
Jaymnenafulutiuseununiiusiauwiey

YNUINMITETIIE A LU aznIsmn
fuimemanuasluiilds usswuhaduazess
ﬁi’mmﬂamﬁmmi’mmﬂmﬁ'uﬁﬂﬂ’im’wgu
azonsfinaninanngluriedlasans (18)
HANTENUABEUN NN UALDBILAR
Junnfigaiuszuumadumela e PM2.5
aunsaasluieusnaumaiumeladuauas
Ushagauviiianlsassuumaiumelauay
Tsaven msfnwiluiligdunuimnnsdiuiy
10 uAn./a° 8sU3inas PM10 Tusvezdudma
T FEVI TuaugunwiluAsuwyadly (-7.02
wa., 95% Cl: -11.75, -2.29) dwiumsduls
syozg1MUIUTINN PMI0 Auansdiafy 10
uan/a desaliAnnsuAsuuaduntslues
FEV1 (-8.72 ua., 95% Cl: -15.39, -2.07) (19)
uenanifuazeeadegniniuaisnousiss
nqu 1 neliiauzisaon (20)
n1stdesiunisdulauazanseausu

aveed uA MIUaninenese guanazsnw
\A3pdsUALaYdILYDILATINTOIBINIANTN
119TFIUNNUA

2.2 firwesuauueuaniya (carbonmon-
oxide) 1nannswnlsilianysaivoadomas
Afefuewdudiulsznoy  waziAinainnis
guyminiglusa  AwnnsgiuanuUasads
Tun1siauivualivsuaaududuves
msuesuueusnludluusssnalaeiadelify
50 ppm AaBANTNAIL 8 Fala muUszne
yeansEnTNmalngFosanasniolunis
vhauRafuanzneden (@siad) (21)

Feiinsgamelasufieansususeuenlus
USmnannnagsilsinesilidin fususlalnady
Tuifleidenunaunuiioandiauiunafuends
lulnadu (carboxyhemoglobin; COHb) lag
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UnAmansuenddiulnalumisegsesay  2-3

Y
I
1 v

nINseauvatAsuanaglulnaduginiituaey
denaliilionnisieudsye 9reueu duau uds
fuduaununafidosioniningifmguae
#ud (22) MmeAnluUsEmAuTBanuIETUT
FnsgusudiusravgUAmaiaadssedu
mfvendsllnalueeifesay 3.52+/-2.94 Bs
ganAunsgIuvesnsuendglulnatunay
ginhitlsiuszaugtiivg (o = 0.02) (23) uen
Mniinsldsufednaridunaiuaise
nszdumaiinnmeilanadonuasiiunii
AaunAvesszuumasiumela (22)
n1sUesfiunisasiiazazauves
framsuouneuenled 1wy msniunsaaaey
aniaiessudiielvdanmldauifannis
wlnstlianysal  mavsiussiaousTUUNS
U INAVDIAITO TR
23 fwansueulasenlys (carbondio-
xide) gnltlushimuninAsgIuNsITUIReIN e
Meluoims TaenuuinsgIuees ASHRAE
standard 62-1989 fvuslusTENMATITAe
Asueulaeanlynlounit 1,000 ppm AoAn
Usnssrueemaiin - Useniareansensis
umalneFesnnuvasadslunisyiianuie
(21)
wnsgiuaNuUasadelunisviiaulausunn

AunITkInaey  (815ued) ANUUAA

ANuutuAsUaulneanlantuussEINIAlae
waelidifiu 5,000 ppm AaeANISINIU 8 ki

N1IANYIYDY  Barnes  LavAMy

ladnsgauninagnisveulneanlanntaluios
lnganssaus wuirdesay 96 dengeninsesiu
N1532U1801A1ATIA (<1,000 ppm) Laziosay

16 leniu 5000 ppm (24) Taeviiiszeiu

v
= U

arsvaulneanlannielusiealneansyuiu

FUUAUIUTDILAYENT SEUUNITIEUILBINA
QUUILAZANINAITITIAT
¢ fu & Ve ~
msuaulneanlendalunguingd
MMANNIZUIN08NTAY (asphyxiant gas)
2NNEAIENITNUNYOBNTLAUN LA TZAU
sandaulusNeas setumnlasuluusuna
gz liiineInsiaUnAgainaInnisun
pandaule Undluussennieiieandiausesas
21 WANINSEAUDBNTLIUANLADSB8AY 10-16
o Yal Ly £ @ @
zbitenn1smlaeusy melaisy wagmn
SEAUDBNTLAUAININTUAINA LT aNSAAULE
91y Juw Beadunse  Uaudwunan
1A wazdawnTIale (25)
P o & ¢ o I
Winanseauiigasuaulaean b
AdAYAD TTUUNITITUININIATNA AT
U1395n 9158 UULATRIUSUDINIAKAE TEUNY
~ vy P Ao
M EiNe AT EN N ITINUNA
2.4 @159UNII T8Iy (volatile orga-
nic compounds: VOCs) s lnsligoinas
npTessuddiulngasldiunauuosans
a a6 1 1 = =
BUNSITEVLIE WU WUTY (benzene) ladu
(xylene) waglngdu (toluene) s ansiall
AINANIEIUITOIGINNIEHIUNNITNE1A
WaENIRATUAURIMTY SEAUATBUNIdTEIMEY
eFUAUTIBAN 9 WU dGNIWNITITIVT TEUY
nsszuIgaINAkaramingluedaeans
(26) HRFudgansBunsdssmediearionnis
| a o P = a ~
paunde Aauldadeu UinfAswy e syane
Waan1 ymahumelavazinndale (27) ais
dunidszineiteunsriadaiiguantmduans
oSy Wy wuduineliisuziSadaden
217 (28)
Tuusznealnelaiinis@nwiseau
= =1 1 % a
wuguluussenAvieusEnigEUsenauenin
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Suauusavituilutadwinsonauy 500 wes
NUMUTHIUSTUOUUTTEAULUUTUGINI LAY
Q’Uizﬂa‘Um%w‘%muuﬁﬂmﬁwﬁwmigﬁumm
iladla (muconic acid) Tulaanigasnin (29)
NSANWIeY AISAY LavAmuy (30) WUINTEAU
Ingduluussenmenigluiedaganssalagans
Uszdmmrinsasssuaitazsalagaisusy
91MANSEAUAINIINGUAIUAN AINTABUNITN
(hippuric acid) Tullaanznasdnanuninau
Jusnsaessiinfanuuandsannguaiun
pg9filudAty9adia (o = 0.001) uansliiiiu
ihaudusalagansiinsdudaasdunid
JZNBIIUINAT
Jagtuiifvuna1uinsgiuaisiad
AABATEEEIAINTSYINNUIUEITRUNS OSELNY
vy wazdiaunsariseiaguninain
A5LATIAIEANSAUMBE1MNaTINI WY LULTU
fitnunarludanindsunasanisiiesulyl
AU 10 ppm (21) LazaTIaNITASUSURENIS
Fanmmenisnsiansaialainludaaizuds
dnau Wudu
N15AANITHUNAE1TOUNIETLLNE
Y wu MsiUassuussuigenniAanigluied
Tnwans Inedenisssuisansdunadssmedy
ArazdeainsmyuisusinAanangusniie
1999198150 UN ST (24)
3. dunpIugunIMEunIsEmans (Ergo-
nomic hazard) A1SNIIUVBINTNIIUTUT

T A

Ingansiidnvarisegiuiiunanu

waoulmdinegluiuniviedeeals ol

=
ENAND

Tneansldusniseaiiosmasnnisiiusefazlud
Tomalsiuasudioun sasusuisgulsianngs
USussiuinsldedamnzay wazonaiidnua
Vindeildimunzandainainnisdasieny

WAedy (JUA 1)
Snvauedsiinaneliintymainufia
Uﬂamaﬂé’muﬁaLLazmz@JﬂIm@iﬁﬂmLaww
UShUaEINALATAUAD  UUSEINARBUR
WUANUYNVDI81N1TUIANEIA19geReToe AL
739 Tnedanuduiuslugfidusaunnin 8
Fluasatu (31) luvasfimsfnwiondnduse
wingludszmaldniunuainisuinndsdiu
a9 Segaz 51 lngen1sulnnasaIuasilnu
Suiustuszozatlunstuiinnnnin 4 $alu
fofu  wavvimnsesnstdininsdndevie
iU (32) dwsunmsnwlagmauamluniinau
Jusawadludmin@esindnuinaymguan
Susunilsio onsUndlesnuszuulasesng
néaiie TneAndusunds Uinen Uiands
Ualna wazuinwn wWuswudesar 90.3,
82.0, 80.3 wavsaway 72.0 MuUaeU (3)
msﬂmﬁu%mﬂmuqmwwmamsamam%
gasavlalaenis AseLnaIwnaINAISTINGIY
WleUsuasudienua Uduusainmensilsli
flnumngaunddy Wy YSussRuay
aufdliwedtumsiumands  Usuniindis
WaTAINANALD B9 UL RS UNDANUAT Y
wasunds 1Wusu
4. Fpnarmgunmiuganiw (biological
hazard)  svuudiuemalusasusiivunnfidn
WanmsUsuasuiiemsesnisivadeueine
meluszuuldunisilvdloniafiaziinnig
avauveIadneng 9 1d (33) annsAnwives
Satter wayAmy (34) wuigadwandlugfiny
Tuniedlagans launuuaiiisy wu Legionella
spp., Pseudomonas aeruginosa, Bacillus spp.,
Mycobacterium tuberculosis L%a’i’l laun

Penicillium spp., Aspergillus spp., Candida
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UM 1. dnuaurvazladusavesmtdnaudusanns

spp. waglisa Wy rhinoviruses, influenza
viruses dmsunmsanuilulszmalnenudes
Aspergillus spp. (3owag 77.78) Penicillium
spp. ($9way 44.44) wazwuaflse Bacillus
spp. (Seear 68.89) Melusneudadiuyanalay
UshanuzminiiUinaidennnninuz g
ldsumsvesauduilonadudadeldun
(35) avnlusasuddiulvgaznelmindaym
guAMNITEUUMNGLAUNEla Wy Legionella
spp., Mycobacterium tuberculosis Wag In-
fluenza viruses Wugu Faderindnillenia
lAnennsdendniauinidesuusdls uen
Mniladeinietuduaendes  Penicillium
way Aspergillus dnduansnseduernisgiu
uagvouitn  Fetugindymauammaszuy
madwmeladednmsduiadosuvaniness
Temasienmsiisuldunniu (36)
uananilendndusalngansdosmugau
fvannnaneiloniaduialsafinsolduinlag
amglsandenaszuumaiumela deily
FaiiAnmsszUInlsAIuAnAUE STy

U wa. 2563 fFudinnssyuiaves COVID-19
Tudszmalnedsenuaulnesieusndalae
Julsafinsia  COVID-19  Uuiusznavendn
FusoufingituszTasudaglasanstinviesiiien
giu warlineduseiRdunsluussmadd
135EUNAYETe (37)

Werdn  aanisavauLarannIsuns
N3E8vRIATNETUTT e TIUAEUIATOINT B
AN EEANTMLIYANB AN TAZANVEY
do  yulufamsthgsdnwuazihaniuazens
syUvUSURINIAkazsUIsINAnelusauUs
aga e (38) wazanlonaduiannselde
Frensniuianuazeinusnavedagans
Feueanesadidutuienaz 70 Tuld Snway
sundisuarldntihnineudevasuuRa

5. FapnmngunImeudndieu (Psycholo-
gical hazard) winaudusawnadunisuszneu
o1wdasrneldTatuegfunisufoRaures
usiazAU anRs1e9ul w.a. 2562 wutymdfy
YOIUTIULINTTUUADAMmB ULl fin e
(1) nmsérsrdymavnmvestdnaudusa
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WAISPEAE 68.0 JNTAsEANIaNMaLoIN
nselaliiiuey (3) Wedisiadaununy
oA AN o o @ v a |
TNUNBUIENBUDNTNTUTDAIT U UA DI TG
LilaynauniazidudiveseunvusvemuLes
JauTNUNEUNfpwNTa  YNdANUNa
m'aﬂ'wmauLmumﬂlajmmsasﬂ’mmuﬁmum
wld wenanilludagdulavansnsaumias
dukaznyauReItUsUIunSIHUSN15IaLAg
a ~ a Y aad
anad  Lieaaninnadannisingasnieisou
WILUNNTY WY SOLlRedIsuUSEINIg kagse
SUINNWBNNAATULUINSANA YN LAnTnau
TUTOUASLNTYAUAIULATEALAZAIALAANT
aedgymiaannaniludnesaululagiu
NN UTUTOLAIVANEAUT NS 1UUS U LA
Y = P aa
Wiun15WasuLUAIeElAgaT5A8TENS
AN 9 WU LLEUNIINITAUSalaedAuT AT
Jrugwuunmunauialuaieene A1s
WifukennAintudIavmiglagans  visenis

L% s

Uszanduiusiumalsdeaiifeiiiodingiu
anfUszdn WWudu
6. dunTIBIINUAYA (accident and
Injury) 2NASYINIUULYIBIOUUAADANAYINA
wiinsudusannsdinaudgadugiiimg
wazANUaRniY  @0RNISIAingURMAYeIA
TnoansviinaeauarinUssmaludl we. 2561
Anduseray 10,53 vesussamsnlngansamn
Tnewiivtiudosar 30.23 9101 w.a. 2560 AWy
wiinswdusaunanud  ieeldsuundud
Reudesannumelutsauiieusgifosas
4.6 AnLdumsuaduiilisuuseiesay 62.5 (3)
Jade1dnafinelnAngifmnlugdud
lown o1eddu nstusalugananefu seuy
naWFesEeyn1e AMEtesd wazaauii

Tumstu (39) ulidulidioanganniuasiivinue

'
a

Tunistusandrutguaziingingsuduse

D

YaondguwAn13@nyIndunuingieeeyiu
i 65 U danandssiensiingamngs
Tnei@oingiugeorgiinanntymavam  wu
nsuewiiu n1skagu lsauszanda usu (40)

nsanguAmnansavildmenisiy
anuananinlanagnisnseniindennnandes
yossiing Ui aaaiumgAnssuda 1wy
msmadudadsdy  duluanudiimnga

a A o | aa ~ v
ViaﬂLafJ\‘]ﬂ']isUUﬁﬂlu“U'NVliJﬂ’n@JL‘Wu@ﬂa"l

ajuuazdaiauanue
PNUNIUTUTALABANTS U AT TN
sansrurdasanndtudanindealuiiilania

'
v v oA

dudadennauauainlunniuianienn el

)}

6

Fanm Msemans Indsay wazgUmg Jeds
ananuaniaauneliAanansgudegunw
felunirduendnidaduussauuanszuy
vl sz Salamguninenadslaifiming
M3 Feifsmsiuuamslunseuadesiy
wazti1sgTsauamlviunninaudusolagans
Wl Wy MTnauHuATIIgen miieudey
1azATI9UTEIT  MIRTINAUAMANLADIGN
msdneusinsleudiielinsutingslonia
Aedgmaguaimaindinnaiudin q uazaing
@SungAnssuda Wy ansvsutigeinw
\P0sEuA MInTIvABULATMITANLAT DA
JTUUNTBIOINTA  T8UUUTUINIALaYTEUY
sTUwee  Liletannsduiadennausy
PTLAZATN  1A8B1901AEAINIINEDIN
annsniuazmiheausy egrlsfimunsinuiil
ftoiasedunisinuiBeamam Fahily
au1ARTIAITHINSAN W luTEaBeATa AL
asanauliunnduissedunisdudauasua
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Occupational health hazards among public drivers in Chiang Mai:
Qualitative study

Panumasvivat J and Sithisarankul P

Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University

Public drivers in Chiang Mai who work by transporting passengers around Chiang Mai city without
certain route, working hours and incomes. They are one of the informal worker groups who are at
risk of exposure to various health hazards while working on the road. Occupational health hazards,
including physical hazards, chemical hazards, ereonomic hazards, biological hazards, psychological
hazards, and accidents, may harm their health. However, as informal workers, they appear to under-
receive health surveillance and health care. Therefore, making guidelines for controlling, preventing,
and providing knowledge to public drivers in Chiang Mai should be done. Chiang Mai Medical Journal
2020;59(3):173-85.

Keywords: public driver, health hazard
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