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INTRODUCTION

ABSTRACT

OBJECTIVE To study the relationship among antibiotic response profiles and
to compare differences in antibiotic response profiles of Staphylococcus aureus
(S. aureus).

METHODS Saliva samples were collected from 33 donors after which S. aureus
in the samples was identified and isolated for morphological and biochemical
testing. The antibiotic response was analyzed by disk diffusion and the patterns
of antibiotic response from the individual saliva samples were compared to
identify the differences in antibiotic response profiles.

RESULTS All 33 saliva samples tested positive for S. aureus. The antibiotic
responses were analyzed by disk diffusion, with test values being classified as
Sensitive (S) Intermediate (I) or Resistant (R). The antibiotic response profiles
showed only four matching pairs with each pair dissimilar from the other
profiles. The antibiotic response profiles had a high incidence of differentiation
of up to 93.94%.

CONCLUSIONS In this study, S. aureus in saliva samples was identified by
morphological and biochemical testing. Antibiotic response profiles can be
analyzed by disk diffusion and the results can be used to aid in the identi-
fication of individuals with a high level of differentiation of up to 93.94%.
Our proof-of-concept study shows that antibiotic response profiles of saliva
samples can be used in forensic science to identify individuals.

KEYWORDS saliva, Staphylococcus aureus, disk diffusion method, biochemical
testing, antibiotic response profiles, personal identification

of the Royal Thai Police, there were 1,341 rape

Crime in every country is an important social
phenomenon. Whether it is a misdemeanor or
a felony, crime has an impact on the physical
and mental health of the victim. In addition, the
number of crimes and the severity of crimes
committed in a society are indicative of the
level of safety of people’s lives and property.
In Thailand, violence related to sexual har-
assment is one of the four major categories of
crimes in the country, and it appears to be in-
creasing. According to the information system

cases in 2020; 1,210 offenders were arrested,
representing 90.19% of the cases. The province
with the most unsolved rape cases was Nakhon
Ratchasima, showing that there are still some
areas where the perpetrators have not yet been
found to be punished. How to identify offenders
is a very important feature of police investiga-
tions, requiring the accumulation of solid evi-
dence to clearly confirm the identity of the per-
petrator as well as to provide evidence of guilt.
To that end, forensic science has been brought
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in to help provide evidence at the crime scene
(1). In most sexual harassment cases, evidence
is regularly left by the offender on the victim’s
body orat the scene of the crime. One of the most
important types of evidence is saliva, which is
vital evidence that can help identify the perpe-
trator (2,3). Saliva contains proteins, fats, car-
bohydrates, salts and non-protein nitrogenous
compounds as well as endemic microorganisms
(4). Those microorganisms live in various parts
of the body, e.g., the inner skin, the oral cavity,
therespiratory tract, the intestines, the excretory
system, and the reproductive organs, and can
be used to distinguish individual differences (5).
However, how the court judges evaluates this
evidence depends on such the most important
thing as evidence that is the evidence being
reliable enough to be admissible in a court of
law. Whether the evidence is personal testi-
mony of witnesses, documentary evidence,
or objects, forensic examination results have
come to play an increasingly important role
in the judicial process (6,7). Such evidence is
also potentially very important as proof of in-
nocence of an accused individual. At present,
forensic science agencies have applied various
techniques to prove personal identity, e.g., fin-
gerprints, genetic material (DNA), and dental
history (8,9). These techniques are all impor-
tant aids in solving other types of important
matters involving identification of individuals.
Unfortunately, there are still a number of crimes
that have yet to be closed, especially in the case
of rape, where the offender cannot be brought
to justice because the existing evidence is in-
complete or insufficient to detect identify the
perpetrator (10).

The researcher had the idea that samples of
saliva might be contaminated with host micro-
organisms and studied which could poten-
tially identify differences among individuals.
The study focused on Staphylococcus aureus
(S. aureus), a gram-positive bacterium in the
groups of Staphylococci, which are endemic
bacteria found in the human body (11). It
seemed likely that S. aureus in different indi-
viduals might possesses different traits and
respond differently to various antibiotics. This
study aimed to evaluate the feasibility of iden-
tifying individuals by analyzing differences in

Biomedical Sciences and Clinical Medicine 2022,61(3):108-14.

antibiotic response profiles. Specifically, this
preliminary study investigated whether anti-
biotic response profiles can be used as a foren-
sic science tool to help identify individuals (12).

METHODS
Saliva sample collection

Ethical permission for this study was obtained
from the ethics committee of the Royal Police
Cadet Academy (Certificate No.: 621108-022).
An informed consent agreement was signed
by all participants and personal information
was kept confidential. Saliva samples from
33 healthy donors were obtained using sterile
cotton swabs which were preserved in 10 mL of
sample collection buffer at 4°C (137 mM NacCl,
2.68 mM KCl, 10.1 mM Na2HPO4 and 1.76 mM
KH2PO4, pH 7.4 and 0.01% (w/v) agar) for fur-
ther analysis.

Isolation and characterization of Staphylococ-
cus aureus

The saliva samples were isolated in mannitol
salt agar (HiMedia, India) then incubated at 37°C
for 18-24 h. After incubation, the cultured
mannitol salt agar turned yellow, and the bac-
terial colonies in cultured plates were sub-
jected to further study. The resulting colonies
were confirmed by gram staining, a catalase
test involving 3% hydrogen peroxide and using
BBL TM coagulase plasma, rabbit plasma with
EDTA for a coagulase test (Becton Dickinson
and Co., USA).

Antibiotic susceptibility test

The isolated bacteria were cultured in nu-
trient agar (HiMedia, India) and then incubated
at 37°C for 24 h. Then the resulting colonies
were resuspended with 0.85% NaCl and con-
centration was adjusted to reach 0.5 McFarland
Standard (10® CFU). The bacterial suspension
was spread onto Mueller-Hinton Agar (HiMe-
dia, India) +2% NacCl to analyze the antibiotic
susceptibility. Antibiotic disks (HiMedia, India)
used in this study included ampicillin (AMP) (10
ug), cefazolin (CZ30) (30 ug), cefoxitin (FOX)
(30 pg), chloramphenicol (C30) (30 pg), cipro-
floxacin (CP) (5 pg), clindamycin (CD2) (2 pg),
erythromycin (ERY) (15 pg), linezolid (LZD30)
(30 pg), penicillin (P10) (10 pg), rifampicin
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(RA) (5 pg), sulfamethoxazole/trimethoprim
(SXT25) (25 pg) and tetracycline (TE) (30 pg).
The cultured plates were incubated at 37°C for
24 h and the diameter of the zones of inhibition
zones were measured and compared with the
standard tables of the Clinical and Laboratory
Standard Institute (13). Then, the patterns of
the multidrug responses from the isolated bac-
teria were compared to investigate the develop
response profiles. Differentiation, measured as
a percentage, was calculated using the formula
below.

‘Total number of pairs of
similar multidrug response profiles N
Total number of
multidrug response profiles

Percent differentiation =100 104

RESULTS
Isolation and characterization of S. aureus

In this study, the experiment was performed
under the permission of ethics committee of
Royal Police Cadet Academy. The saliva samples
form 33 donors were collected and kept in an

appropriated buffer to preserve the bacteria for
the analytical study.

The saliva samples were cultured in mannitol
salt agar which was used as a selective medium
to isolate the S. aureus. The medium consisted
of mannitol which is a fermentable carbohy-
drate. S. aureus consumed the mannitol and
produced acid, after which the phenol red in-
dicator in the medium changed to yellow. The
results showed that the bacterial colonies could
grow on the plate and could change the color of
the medium from red to yellow (Figure 1). The
bacterial colonies were then used for further
biochemical testing and gram staining.

For gram staining, the isolated bacterial
colonies were stained and imaged under an
scanning electron microscope. The stained
bacteria had a purple appearance which indi-
cates a gram-positive bacterium; the bacte-
ria had roughly spherical shaped cells with a
smooth surface and a diameter of 0.5 to 1.0 uM
(Figure 2).

Figure 1. Mannitol salt agar for the isolation of Staphylococcus aureus in saliva samples from donors No. 14 (A) and

No. 16 (B).

Figure 2. Gram staining for characterization of the morphology of isolated Staphylococcus aureus bacteria in the saliva

sample of donors No. 14 (A) and No. 16 (B).
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Figure 3. Catalase test for Staphylococcus aureus iden-
tification in the saliva samples from donors No. 22 (A)
and No. 38 (B).

For biochemical testing, the catalase test was
conducted to identify S. aureus. The isolated
colonies were introduced into 3% H,0, (Figure
3). The result was a rapid production of bubbles
due to the reaction with catalase which breaks
down hydrogen peroxide into oxygen and wa-
ter. The coagulase test was also performed to
verify the presence of S. aureus. The isolated
colonies were subjected to rabbit plasma. The
rabbit plasma solution caused clotting because
the coagulase changed the fibrinogen in the
plasma to fibrin (Figure 4).

The results of these tests demonstrated that
all 33 saliva samples from donors were positive
for S. aureus.

Figure 4. Coagulase test for Staphylococcus aureus iden-
tification: (A) negative control and (B) isolated bacteria in
the saliva samples from donors No. 22 (1) and No. 38 (2).

Antibiotic response profile

To study antibiotic susceptibility, the S. au-
reus isolates were incubated in Mueller-Hinton
agar and were then used in the disk diffusion
test (Figure 5). After obtaining a clear zone on
the culture plates, the diameter of the zone was
measured and compared to the standard table.
The results showed that all 33 isolates (100%)
were resistant to penicillin, 18 (54.55%) to am-
picillin, 6 (18.18%) to cefazolin, 24 (72.73%)
to cefoxitin, 25 (75.76%) to chloramphenicol,
1(3.03%) to ciprofloxacin, 10 (30.30%) to clin-
damycin, 20 (60.61%) to erythromycin, 17
(51.52%) to linezolid, rifampicin (5 pg), 1(3.03%)

Figure 5. Disk diffusion and antibiotic susceptibility tests of Staphylococcus aureus of the saliva samples from donor
No. 2. Disc diffusion susceptibility was tested using several antibiotics including (A) ciprofloxacin, clindamycin,
erythromycin, rifampicin, sulfamethoxazole/trimethoprim, (B) ampicillin, cefazolin, cefoxitin, chloramphenicol,

tetracycline, and (C) linezolid, penicillin.

Biomedical Sciences and Clinical Medicine 2022;61(3):108-14.

111



Intasin Kitpatanasombat, et al.

Participant No.

i

@ o

- -
Nm&eﬂ\lgmﬁ-hmm

-
L~
(=]
-
(]
L]

1 = Clindamyein
4 = Erythromycin

2 = Ciprofloxacin

6 = Tetracycline 7 = Chloramphenicol
9 = Cefazolin 10 = Ampicillin
12 = Penicillin

9= Sulfamethoxazole/Trimethoprim

~
-]
-]
=%
=]
--
—y
-
[~ ]

3 = Rifampicin @ Sensitive (S)

O Intermediate (I)

= Cef
iy = Reslstant (R)

11 = Linezolid

Antibiotic

Figure 6. Multidrug response profiles of Staphylococcus aureus isolates from the different saliva samples

to sulfamethoxazole/trimethoprim and 4
(12.12%) to tetracycline.

The patterns of multidrug responses among
the 33 isolates were compared to determine the
level of ability to differentiate donors (Figure
6). The results indicated that only four pairs of
isolates had similar patterns, while the multi-
drug response profiles showed a high percent-
age of differentiation of up to 94%.

DISCUSSION

Saliva is a form of forensic evidence that
may be able to be collected at a crime scene,
especially in cases of sex crimes. This biological

112

evidence can be used for identification purpos-
es (4,5). Saliva contains several biochemical
components which can be used in fingerprint
profiling of saliva (14) and including identifi-
cation of a variety of microorganisms (normal
flora) (15). Although saliva contains various
microorganisms, the one that was selected for
testing is S. aureus (16,17). This study aimed to
evaluate the ability to differentiate individuals
by analyzing the antibiotic response of S. au-
reus in their saliva (18).

Saliva samples were collected from 33 donors
using a sterile cotton swab to swab in the mouth
around both cheeks five times. The collected

Biomedical Sciences and Clinical Medicine 2022,61(3):108-14.



Antibiotic Response in Human Saliva for Identification

sample was placed in the appropriate solution
to preserve S. aureus for testing. S. aureus was
isolated from the collected samples using
mannitol salt agar, which contains a high salt
concentration that allows S. aureus to grow
while inhibiting other bacteria (19). S. aureus
can also ferment mannitol into acidic, acting
as an indicator that alters the color of the me-
dium from red to yellow. The isolated bacterial
colonies were also identified by morphological
study and biomedical testing (20).

Gram stains of all 33 bacterial samples
with crystal violet were blue, indicating that
the bacterial samples were gram positive.
Gram-positive bacterial cell walls are thick and
contain a small amount of lipids. The cell wall
can be stained by crystal violet and iodine solu-
tion to form a crystal violation complex. On the
other hand, gram-negative bacterial cell walls
contain a large amount of lipid and the crystal
violet and the lipid can be dissolved with 95%
ethyl alcohol. Subsequently, the red dye safra-
nin O was used to counterstain the cell walls of
gram-negative bacteria (21). The bacteria had
roughly spherical shaped cells with a smooth
surface and a diameter of 0.5 to 1.0 uM which is
characteristic of S. aureus (22).

The biochemical testing approach consisted
of catalase and coagulase tests that can be used
to examine the enzyme production in S. aureus.
The catalase test was conducted by adding 3%
H,O, to the isolated bacterial colonies. Positive
results were evidenced by the rapid production
of oxygen bubbles due to the action of the cat-
alase enzyme which can breakdown hydrogen
peroxide into oxygen and water (22). The co-
agulase test was also performed by introducing
the isolated colonies to rabbit plasma contain-
ing EDTA (Ethylene Diamine Tetra Acetic Acid),
an anticoagulant. The result was that the rabbit
plasma solution clotted because coagulase
enzyme can change fibrinogen to fibrin (22).
The isolation and the characterization showed
positive results for S. aureus in saliva samples
from both the morphology tests and the bio-
chemical tests (23).

To identify the pattern of the antibiotic re-
sponses, the disk diffusion method was used
to test the inhibition of a total of 12 antibiotics
and to categorize the response as Sensitive (S),

Biomedical Sciences and Clinical Medicine 2022;61(3):108-14.

Intermediate (I) or Resistant (R) based on the
measurement of the clear zone using a stand-
ard table (13,24). Comparison of the antibiotic
response patterns of 33 donors found that only
four pairs of isolates had similar patterns,
while the multidrug response profiles showed
a high percentage of differentiation of up to
9/4%. This preliminary study demonstrates that
S. aureus from saliva is appropriate for use in
forensic science to help with individual iden-
tification.

CONCLUSIONS

The presence of S. aureus in saliva samples
can be identified by morphological and bioche-
mical testing. Antibiotic response profiles can
be analyzed by disk diffusion, and the results
can be used for personal identification with
a high percentage of differentiation of up to
93.94%. Our proof-of-concept study shows
that antibiotic response profiles can be used to
support forensic science efforts to identify in-
dividuals.
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INTRODUCTION

ABSTRACT

OBJECTIVE Radiology reports should be readable and understandable, while
ensuring there is sufficient pertinent information. This study was conducted to
survey the preferred style and content of radiology reports of referring clini-
cians.

METHODS One hundred and forty questionnaires were sent to clinicians
working in departments that frequently request abdominal CT examinations
in Songklanagarind Hospital. The participants were asked to rank a set of four
radiology reports each with different styles and content (report types A, B, C
and D). They were also asked about valued features which should be included
in a radiology report. Data were analyzed by normal rank score for the most pre-
ferred and using the Kemeny-Young method for preference order. Statistical
significance was determined by Kruskal Wallis rank sum tests. P < 0.05 were
considered statistically significant.

RESULTS Eighty-nine responses were received. The most significant preference
was for a structured style with more detail (report type C) (69.7%). Clinical
information, quality of examination, measurement of the normal organs and
recommendations were statistically significant factors considered appropriate
to be included in the radiology report (p < 0.05). Route of administration, dose
and name of contrast media were considered statistically inappropriate with
statistically significant (p < 0.05).

CONCLUSIONS The preferred report style was structured and included more
detail and included clinical information, quality of the examination, measure-
ments of normal organ and recommendations.

KEYWORDS radiology report style, radiologist, preference, computed tomog-
raphy

1 October 2005 (3) and the December 2010
guidelines of the Royal Australian and New

The radiology report is the most important
tool for communication between radiologists
and referring physicians (1). The advancement
of medical imaging has increased over the past
few decades, resulting in a larger number of
images for radiologists to interpret, resulting
in changes in the style and format of radiolo-
gy reports (2). Anumber of guidelines have been
devised for radiology report patterns, e.g., the
American College of Radiology guidelines of

Zealand College of Radiologists (4). However,
the style and content of the radiology report
has remained controversial for many years.

A wealth of literature has described report
style preferences of referring clinicians and
radiologists. An early study by Neak et al. (5)
found that prose reports fostered a lack of
standardization of content among different
radiologists. Itemized reports facilitated com-
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plete documentation of information and meas-
urements and were more popular with both ra-
diologists and referring clinicians (5). In alater
study, Schwartz et al. found that the preference
of referring clinicians and radiologists was for
structured reports which had better content
and greater clarity than free-form reports (2).
Although a shorter and easy to follow structure
is helpful, content is also important. Plumb
et al. (6) found that detailed reports which in-
cluded radiologists’ comments were preferred
to briefer reports, even for normal examina-
tions (6). The level of experience of the radiolo-
gist and clinician were also found to be impor-
tant factors in the efficiency of the radiology
report (7).

However, to our knowledge there have been
few studies of radiology reports from Asia,
including Thailand. Most reports in the Song-
klanagarind Hospital are in prose style; however,
that style is a more changing structure highly
variable. The upshot is that it is not clear what
type of report referring clinicians prefer. This
study was conducted to survey the style and
content of radiology reports preferred by refer-
ring clinicians in various experiences circum-
stances.

METHODS
Population

Our study was performed in Songklanagarind
Hospital , Songkla Province between April 2016
and April 2017. A questionnaire was sent to 140
clinicians of different grades and specialties
who frequently referred patients to the hospital
radiology department for abdominal computed
tomography (CT). This study was approved by
the Research Ethics Committee of the Faculty
of Medicine, Prince of Songkla University (IRB

no. 59-057-07-4).

Survey questionnaire contents

The questionnaire was composed of three
sections. The first component was information
about the responding clinician including grade,
department, specialty and number of years
practicing. The second component concerned
features which should be included in a radiology
report including clinical scenario, examination
technique, route of administration, dose and
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name of contrast media used, quality of the
examination, measurement of the normal organ
and recommendations. The third component
included four different styles of radiology re-
ports which the clinicians were asked to rank.
The four report styles were: A = structured
style with brief detail, B = prose style with brief
detail, C = structured style with more detail and
D = prose style with more detail (Figures 1 and
2). A space for comments was included at the
end of each scenario.

Statistical analysis

Categorical variables and features which
should be included in a radiology report are
presented as counts and percentages; signifi-
cance evaluation was performed using Fisher’s
exact test and the chi-square test. Identifica-
tion and presentation of the most preferred
choice was determined by normal rank and
Kemeny-Young score, and significance evalua-
tion was made by Kruskal Wallis rank sum test
score.

RESULTS
Demographics and general information

Of the 140 questionnaires distributed, 89
completed questionnaires were returned (63%
response rate). The grades of the respondents
varied: 16 staff members (18%), 10 fellows
(11.2%) and 63 residents (70.8%). Medical spe-
cialties included 34 surgeons (38.2%), 24 in-
ternists (27%), 19 obstetrician-gynecologists
(21.3%), 9 emergency physicians (10.1%) and 3
radio-oncologists (3.4%). Among the respond-
ers, 63 (70.8%) were general practitioners
while 22 (24.7%) were abdominal-related sub-
specialists (gastrointestinal, hepatobiliary, uro-
genital, oncology, obstetrics, gynecology and
reproduction) and 4 (4.5%) were other sub-
specialists (chest and neurology). The duration
of clinical experience ranged from 1 to 35 years
with a mean of 4.2 years (Table 1).

Report components

Clinical information (p <0.001), quality of
examination (p = 0.014), measurement of the
normal organ (p < 0.001), and recommendation
(p < 0.001), were rated as statistically signifi-
cantly appropriate to be included in the radiol -
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Report A
MDCT OF THE WHOLE ABDOMEN A
Technique: Plain and venous phase of the whole abdomen.
Oral and rectal contrast was administered.
Clinical information

A 50-year-old female was presented with right lower quadrant pain and fever for § days.

‘Comparison - Mona
Findings

Bowel Mormal
Appendix : Mormal.
Liver : Normal.
Bale ducis Maormal
Gallbladder : Mormal.
Pancreas Mormal
Adrenals : Mormal.
Spleen : Normal.
Kidneys and ureters  : Normal
Peritoneum : Normal.
Vessels Mormal

Retraperitansum : Normal,

Urinary bladder : Normal.
Uterus and ovares Maormal
Bones : Normal.

Impression:
Neormal study.
Radiologist

Report B B

MDCT OF THE WHOLE ABDOMEN
Technigue: Flain and venows phase of the whole abdomen.
Oral and rectal contrast was administered.
Clinieal information
A S0-year-old female was presented with right lower quadrant pain and fever for 3 days.
There is no previons stedy for comparison
Findings
The stomach, small and large bowels are unremarkable.
The appendix is nomsal,
Thiere is no sipnificant lymph node or ascites.
Normal acrta and IVC are seen. The retroperitoncum is unremarkable.
The urinary bladder. wterus and ovaries appear unremarkable.

The bony structures and normal.
Impression:
Mormal study.

Radiologast

Figure 1. (A) Report type A. Structured style with brief details. (B) Report type B. Prose style with brief details.

Repart ©
MDCT OF THE WHOLE ARDOMEN A
Techaique: Plain and venous phase of the whele abdonsen.
Oral and rectal contrast was administered.
Clinkeal informarion
A §0-vear-old femake was presented with right kower quadraat pain and fever for § days.

Comparisan Tone

Findings

Bawel * Mo abnommal bowel wall thickening of shstruetion.
Appendix - Nonmal size without periappendiceal £t reticulation.
Liver - Wermal size, contous. and anenvatien with ne focal mass.

Patest portal and hepatic veins. MPV, about 0.0 em

Bile ducts : Nomual in size, about 0.6 cm in diameter, without stone.

Callbladder Normal gallbladder without gallstome

Pancreas - Wormal in sire with no mass. No pancreatic duct dilatation

Adrenals - Wormal bilareral adrenal glands, without mass.

Spleen : Normal size, without focal mass.

Kidneys and ureters Normal size and contous wilheist by dronephrosis, hy douseter or
Sione

Lymph node - No significant node,

Peritonsom - Mo ascites or pasumopenitonsum,

Aoma - Wormal size withoun abpormal dilarmion.

Retreperitoneum - No mass.
Unaary bladdes No wall ihckened, mass or sione.
Uterws and ovaries - Normal size of the uterus with no focal mass. Normal size of both
gvaries without mass, measared about 1x2%3 em in size, each,
Bones = No bone destraction.
Impression:
Hormall study

Radsologist

Report I B

MDCT OF THE WHOLE ABDOMEN
Tezhnigque: Plain and venous phase of the whale abdamen.
Oral and rectal contrast was administered
Clinical information
A 20-year-old female was preseared with night lower quadrant pain and fever for 3 days.
There is no previous sudy for comparison.
Findings
The stomach, small and large bowels are nosmal caliber without obstruction.
The appendix 15 normal in size without penappendiceal fat retsculanon
The liver appears nommal in size, contous and atenuation withour focal mass.
The partal and hepatie veins as well as IVC are patent
The pancseas is of normal size without mass or ductal dilatation
The gallbladder bhas wormal caliber withous stome.
The spleen is of normal size withous focal naass.
The adrenal glands are normal in size.
The kidneys are normal in size without focal mass, hydronsetesonephrosis or stone
The urinary bladder has normal wall thickness and no stone.
The uterus is normal in size with no focal mass.
The ovaries appear normal, measured sbout 1x2x4 cr in size with no mass
There is no significant lymph node or ascites.
Wormal sized aoma is seen with no ancurysm.
The retropentoneum is unremarkabile,
There is no bone destruction
Impression:
Normal smady.
Radiclogist

Figure 2. (A) Report type C. Structured style with more detail. (B) Report type D. Prose style with more detail

ogy report. Route of administration, dose and
name of contrast media were, however, not
found to be statistically significant for inclu-
sion (p = 0.014) (Table 2).

Biomedical Sciences and Clinical Medicine 2022,61(3):115-20.

Report style and content preferences

The most highly ranked report for style and
content was report C (structured with more
detail) (Figure 3a). The preference order of the
reports (most preferred to least preferred) by

117



Teeravut Tubtawee, et al.

Table 1. Clinician demographics and general informa-
tion (n=89)

Category Number (%)
Grade
Fellow 10 (11.2)
Resident 63 (70.8)
Staff 16 (18.0)
Specialty
ER 9 (10.1)
Internal medicine 24 (27)
OB-GYN 19 (21.3)
Radiotherapy 3(3.4)
Surgery 34(38.2)
Subspecialty
General 63 (70.8)
Gastrointestinal 2.(2.2)
Hepatobiliary 2(2.2)
Nephrology 3(3.4)
Urogenital 3(3.4)
Oncology 4 (4.5)
Gynecology 6(6.7)
Obstetric 1(1.1)
Reproductive 1(1.1)
Others 4 (4.5)

the Kemeny-Young method were C, A, D and
B (Figure 3b). Similarly, report C was statis-
tically significantly preferred for style and

content both by normal ranking and by the
Kemeny-Young method by residents and
fellows. However, among staff, the most pre-
ferred report by normal ranking was report C,
while the preference by the Kemeny-Young
method was report D, but the difference was
not statistically significant (Figure 4). There
was no statistically significant difference in
report preferences between abdominal-related
subspecialists and other specialists, with report
C the most preferred report (Figure 4).

Respondent comments

Four referring clinicians included comments.
The first comment suggested that the first para-
graph of the impression should relate to the
clinical question. For example, in a report on
clinical indications of metastasis, the first para-
graph of impression should indicate whether
there is evidence of metastasis or not.

The other three comments were that they
liked structured reports very much because
this type of report is easy to understand and to
determine the results. Another mentioned that
it is necessary to include recommendations in
the report.

Table 2. Components which should be including in a radiology report (n=89)

Component Yes No p-value
N (%) N (%)
Clinical information 62(69.7) 27(30.3) < 0.001"
Examination technique 46 (61.7) 43 (48.3) 0.75
Route, dose and name of contrast media 33(37.1) 56 (62.9) 0.014"
Quality of examination 56 (62.9) 33(37.1) 0.014"
Measurement of normal organ 71(79.8) 18 (20.2) < 0.001"
Recommendation 84 (94.4) 5(5.6) < 0.001"
N A Score B
"l - .. . I B

Figure 3. (A) Frequency of ranking of report styles by all responders (N). (B) Order (most to least preferred) of each
report style by Kemeny-Young score. (A= report type A, B= report type B, C= report type C, D= report type D).
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" A

7 6.’|6 6
3
Y i 1.1 I ]

w Stalfs W Residents and Fellows

Report type

#Abdominal-related subspecialists Other subspecialists

Score B

250

B om

50 | an | a3 |
| T = . 31 s
Report type.

w talfs W Residents and Fellows

Abdominal related subspecialists Other subspecialists

Figure 4. (A) Frequency of ranking of report styles by level and subspecialty. (B) Rank order (most preferred to least
preferred) of each style by Kemeny-Young score by level of experience and subspecialty.

DISCUSSION

We believe that effective reports increase
the effectiveness of the diagnosis process and
lead to more effective treatment. Many studies
have reported on the effect of reporting struc-
ture on physicians’ interpretation of radiolo-
gy reports (2,8-13). For example, based on a
survey of 104 clinicians, Lafortune et al. (14)
concluded that “the written radiology report
should be clear, respond directly to the clini-
cal questions, contain a description of findings
and a conclusion.”

Clinical information, quality of the exami-
nation, measurement of the normal organ, and
recommendations should be included in the
report, i.e., similar to a prior study conducted
by Plumb et al. (6).

Many studies have attempted to determine
the most preferred style and the necessary
details of a radiology report. Most have made
suggestions related to structured style and
more detail (2,5-7). Similarly, in our study most
referring clinicians, as well as most residents
and fellows, preferred a structured style with
more details. Among the staff, the preferred
report was also a structured style with more
detail; however, the most preferred order was
not significantly different. Even abdominal-
related subspecialists as well as generalists and
other subspecialists preferred a structured for-
mat with more detail.

This study found that route of administra-
tion, dose, and type of contrast media were
not considered to be essential for clinicians.
However, in the opinion of radiologists, this
information is appropriate for inclusion in the

Biomedical Sciences and Clinical Medicine 2022;61(3):115-20.

report because these data help with decision
making, e.g., which type of study and which
kind of contrast material should be used in the
next study. This is particularly important for
patients who are determined to be allergic to a
certain type of contrast so the next study will
not use that same type of contrast or will use it
with caution. Additionally, the route of admin-
istration and the radiologic study technique of
were also felt to be important information for
the next technologist. The American College
of Radiology committee further recommend
that notification of physicians about emergent
findings should be appropriate and timely (15).
Strengths of this study include the high
questionnaire response rate as well as the vari-
ety of experience and subspecialties of the par-
ticipating clinicians. Limitations of this study
include the relatively small number of ques-
tionnaires distributed and the fact that only
physicians in one tertiary (medical school)
hospital participated. Additionally, we did not
collect data about the scenario of a single dis-
ease with multiple organ involvement, an area
which would be a suitable for future studies.

CONCLUSIONS

We conclude that the preferred report is
one that is structured and includes more de-
tail, including the clinical scenario, quality of
the examination, measurements of the normal
organ and recommendations. To develop more
universal recommendations, questionnaires
should be distributed at additional primary and
secondary care hospitals, including both gov-
ernment and private hospitals.
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INTRODUCTION

In December 2019, the novel coronavirus
2019 (2019-nCoV) outbreak emerged in Wuhan,
China and had begun to spread rapidly across

ABSTRACT

OBJECTIVE To determine the prevalence of COVID-19 infection among
hospitalized pregnant women during the initial COVID-19 period in
Thailand.

METHODS Before admission, symptoms and risks of COVID-19 infec-
tion of pregnant women were assessed by using a self-administered
questionnaire. Nasopharyngeal and oropharyngeal swab tests were
collected by trained obstetrics and gynecology residents and analyz-
ed using the real-time fluorescence reverse transcription-polymerase
chain reaction technique (RT-PCR). Electronic medical records of the
patients were extracted for this study.

RESULTS Among 570 women admitted to the Department of Obstetrics
and Gynecology, King Chulalongkorn Memorial Hospital from April 16
to June 6, 2020, most (99.6%, 568/570) had a negative COVID-19 test.
Results of the other two women (0.4%, 2/570) were missing. Eleven
women (1.9%, 11/570) had traveled to or from COVID-19 endemic
regions. Thirteen women (2.3%, 13/570) were healthcare personnel.
None of the women reported signs or symptoms of COVID-19 infection
at admission. Their maternal and neonatal outcomes were comparable
to the pre-COVID-19 period, i.e., the incidence of preterm delivery was
27.4% (156/570), and the cesarean section rate was 51.1% (271/530).
Eighteen newborns (3.2%, 18/567) had 5-minute Apgar scores of less
than 7. Twenty-four (4.2%, 24/567) newborns required neonatal in-
tensive care due to very low or extremely low birth weight, low Apgar
scores, or multiple fetal anomalies.

CONCLUSIONS Pre-admission universal testing for COVID-19 infection
in asymptomatic pregnant women with a history of low risk for COVID-
19 infection during the low prevalence period in Thailand showed
negative results. Consideration of implementing universal testing
should be adapted to based on the epidemiological situation.

KEYWORDS asymptomatic, COVID-19, pregnancy, SAR-COV-2, screening

the globe by the beginning of 2020. The World
Health Organization (WHO) declared the novel
coronavirus 2019 a global pandemic on 11 March
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2020 (1). The novel coronavirus was named
SARS-CoV-2 or COVID-19, and is an enveloped
RNA virus (2). The virus attaches to the angio-
tensin-converting enzyme 2 (ACE2) receptor in
the respiratory tract causing symptoms of fever,
dry cough and shortness of breath (3,4). In severe
cases, pneumonia, respiratory distress syndrome
and septic shock can develop. However, one-
fifth of patients show no symptoms at the time
of hospital admission (5). The primary diag-
nostic testing method for COVID-19 is nucleic
acid detection using real-time fluorescence re-
verse transcription-polymerase chain reaction
(RT-PCR) with biological specimens such as
nasal or throat swab or feces (6).

The first COVID-19 case in Thailand was
reported on 12 January 2020. The number of
infected cases rapidly increased from 42 on
March 1 to 3,081 by the end of May 2020 (7). In
order to control the disease, the Thai govern-
ment imposed an emergency decree that con-
sisted of numerous regulations including the
closure of many public areas where people
congregate.

King Chulalongkorn Memorial Hospital, a
tertiary referral hospital in Bangkok, estab-
lished a special COVID-19 unit which imple-
mented patient care protocols to minimize the
risk of infection among both patients and health-
care workers. Before admission, all patients
were evaluated for their risk of COVID-19 infec-
tion and assessed for symptoms of COVID-19.
RT-PCR testing of all at-risk patients using
nasopharynx and oropharynx swabs began in
March 2020.

Physiologic changes in respiratory, cardio-
vascular and immune systems make pregnant
women more susceptible to severe COVID-19
symptoms. Higher adverse perinatal outcomes
have been reported in COVID-19-infected
mothers including preterm birth, preeclampsia
and fetal intrauterine growth restriction (8,9).
Risk of postoperative venous thromboembo-
lism has also been reported to increase in in-
fected cases (10). However, the clinical manifes-
tations in pregnant women are similar to non-
pregnant women and the evidence of vertical
transmission from mother to fetus is still lim-
ited (11,12). The US Centers for Disease Control
and Prevention (CDC) recommends COVID-19
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testing in both symptomatic and asymptomatic
patients if there has been contact with COVID-
19 cases (13). In asymptomatic pregnant women
who are at low risk of infection, COVID-19
testing is not recommended as routine practice.
However, in high prevalence countries, there
have been reports of positive COVID-19 test
results in asymptomatic pregnant women. In
New York City at the height of the early COVID
transmission in April 2020, a clinical review
found 13.5% of asymptomatic pregnant women
tested positive for COVID-19 (14). A study in
California, a state with a much lower COVID
rate than New York City, showed only 0.43%
of patients with a positive COVID-19 test were
asymptomatic at the time of admission (15).

The Royal Thai College of Obstetricians and
Gynecologists (RTCOG) is responsible for en-
suring that clinical practice guidelines for
management of COVID-19 infection in preg-
nancy are followed. The guidelines define in-
dividuals requiring COVID-19 testing as those
having a fever with one of the following symp-
toms: cough, runny nose, sore throat, or short-
ness of breath (16).

This study was conducted to determine the
prevalence of COVID-19 infection during the
initial COVID-19 period among hospitalized
pregnant women at a tertiary hospital in Bang-
kok, Thailand. In addition, we reported mater-
nal and neonatal outcomes among this cohort
of pregnant women.

METHODS

This is descriptive study. After obtaining
approval from the Institutional Review Board
of Chulalongkorn University, we enrolled all
pregnant women at 22 weeks or more of gesta-
tion admitted to the Department of Obstetrics
and Gynecology, King Chulalongkorn Memori-
al Hospital, Bangkok, Thailand, from April 16
to June 6, 2020. The multi-step pre-admission
COVID-19 screening process was performed by
residents trained in obstetrics and gynecolo-
gy. All residents were coached on how to col-
lect nasopharynx and oropharynx swabs by an
emerging infectious diseases team. A ques-
tionnaire covering self-reports of symptoms
in the 5 days prior to admission and risk expo-
sure to COVID-19 infection within 1 month pri-

Biomedical Sciences and Clinical Medicine 2022,61(3):121-6.
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or to admission were administered to all newly
admitted patients. The risk of COVID-19 infec-
tion was assessed based on potential exposure
in various settings including contact with an
infected person, frequent stays in crowded areas,
travel from countries with a high prevalence
of COVID-19, and working in a healthcare setting.
Reports of any suggested COVID-19 symptoms
including cough, runny nose, sore throat, anos-
mia and shortness of breath were recorded. The
temperature of each woman was measured.
Nasopharynx and oropharynx swabs were then
collected in a negative pressure room. The RT-
PCR for COVID-19 was processed by the Chu-
lalongkorn microbiology laboratory using the
Cobas® SARS-COV-2 test (Roche Diagnostics,
Indianapolis, IN, USA). RT-PCR test results
were interpreted as either positive or negative.

Data on patients were retrieved from elec-
tronic medical records including age, pre-preg-
nancy body mass index, ethnicity, gravidas (1
or = 2), parity (nulliparous or multiparous),
gestational age, medical diseases and pregnancy
risks, mode of delivery, intrapartum compli-
cations, postpartum complications, duration
of hospital stay and neonatal outcomes.

Categorical variables are reported as frequen-
cies and percentages. Continuous variables are
presented as means and standard deviations
(SD) or medians and interquartile ranges (IQR).
Statistical analyses were conducted using IBM
SPSS Statistics software, version 22.0 (IBM Corp.,
Armonk, NY, USA).

RESULTS

A total of 570 pregnant women hospitalized
during the study period were enrolled. Baseline
characteristics are shown in Table 1. Almost all
(95.0%) were Thai. The mean (SD.) age was 31.4
(5.5) years. The mean (SD.) gestational age at
the date of admission was 37.6 (2.6) weeks. Six
of the patients had a history of cardiovascular
diseases, including three prior cardiovascular
accidents, two arrhythmias and one dilated
cardiomyopathy. There were 145/570 (25.4%)
patients diagnosed with anemia, including
102/570 (17.9%) with the thalassemia trait,
33/570 (5.8%) with iron deficiency anemia, and
9/570 (1.6%) with thalassemia disease. One
patient had systemic lupus erythematosus with
autoimmune hemolytic anemia.
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Table 1. Baseline characteristics of hospitalized preg-
nant women (N=570)

N (%)
Maternal age
< 35 years 393(68.9)
> 35 years 177 (31.1)
Pre-pregnancy BMI (kg/m?)
Underweight (less than 18.5) 76 (13.3)
Normal weight (18.5-24.9) 342 (60.0)
Overweight (25-30) 92 (16.1)
Obese (greater than 30) 47 (8.3)
Missing 13 (2.3)
Ethnicity
Thai 540 (94.7)
Lao 10 (1.8)
Burmese 8 (1.4)
Cambodian 3(0.5)
Unidentified 5(0.9)
Other? 4 (0.7)
Gravidities
1 252 (44.2)
z2 317 (55.6)
Missing 1(0.2)
Parity
Nulliparous 308 (54.0)
Multiparous 261 (45.8)
Missing 1(0.2)
Maternal comorbidities
Gestational diabetes 37(6.5)
Pregnancy induced hypertension 41(7.3)
Asthma 6(1.1)
Cardiovascular disease 6(1.1)
Anemia 144 (25.3)

aFilipino, Guinean, Malin, Pakistani

Table 2. Risk of COVID-19 infection of hospitalized preg-
nant women (N=570)

N (%)

Risk-based screening

Recent travel from COVID-19 endemic 11 (1.9)

regions

Contact with known infected persons 0

Healthcare providers 13 (2.3)
Symptom-based screening

Fever (BT > 37.5 °C) 0

Cough 3(0.5)

Nasal symptoms 0

Sore throat 2(0.4)

Anosmia 0

Shortness of breath 0

The risk of COVID-19 infection 1 month prior
to admission and symptoms of COVID-19 in-
fection 5 days prior to admission are displayed
in Table 2. All patients were afebrile, including
13/570 (2.3%) patients who were healthcare
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Table 3. Maternal outcomes (N=530)

Table 4. Neonatal outcome (N=567)2

Maternal outcomes N (%) Neonatal outcome N (%)
Mode of delivery Birthweight, n (%)
Spontaneous vertex delivery 250 (47.2) Normal birthweight (= 2,500 g) 463 (81.6)
Operative vaginal delivery 9 (1.7) Low birthweight (< 2,500 g) 85 (15.0)
Elective cesarean delivery 124 (23.4) Very low birthweight (< 1,500 g) 13 (2.3)
Emergency cesarean delivery 147 (27.7) Extremely low birthweight (< 1,000 g) 6(1.1)
Gestational age at delivery Apgar scores at 1 min, mean (SD.) 8.7 (1.2)
< 37 weeks, n (%) 119 (22.5) Apgar scores at 5 min, mean (SD.) 9.8 (1.0)
= 37 weeks, n (o/(.)) . 411(77.5) 34,96 were singleton neonates, 62 were twin neonates,
Postpartum complications .
None 491 (92.6) and 9 were triple neonates.
Postpartum hemorrhage 11 (2.1)
(EBL > 1,000 mL) women and there were no reports of COVID-19
Wound infection 6 (1.1) related symptoms during admission. These re-
Breast complications 1(0.2) sults mirror the very low prevalence of COVID-19
Others? 3(0.6) infection during the initial infection period
Missing 18 (3.4) in Thailand (1 in 23,000) and help explain the

aFourth-degree perineal tear, wound separation, heart
failure

providers. RT-PCR tests were interpreted as
negative in 568/570 (99.6%) patients with the
results of 2/570 (0.4%) patients missing.

Maternal outcomes are shown in Table 3. Six
patients had intrapartum fever without spe-
cific causes which resolved after delivery. One
patient had a prolonged rupture of membranes
and developed chorioamnionitis. Non-reas-
suring fetal heart rate was detected in 14/530
(2.6%) patients. The median (interquartile range)
duration of hospital stay was 4 (3-5) days.
None of the women developed signs or symp-
toms of COVID-19 infection during admission
and 40/570 (7.0%) patients were undelivered.
Among those who delivered (93.0%, 530/570),
496 were singleton neonates, 62 were twin
neonates, and 9 were triple neonates. Mean
(SD.) gestational age at delivery was 37.8 (2.3)
weeks with a mean (SD.) birthweight of 2,897.0
(587.8) grams. Eighteen (18/567, 3.2%) new-
borns had 5-minute Apgar scores of less than
7. Twenty-four (24/567, 4.2%) newborns re-
quired neonatal intensive care, including 5
preterm births with low birthweight and low
Apgar scores. There were 11 with very low birth
weight, 5 with extremely low birth weight and
3 with multiple fetal anomalies (Table 4).

DISCUSSION
Universal testing of COVID-19 infection found
negative results in all asymptomatic pregnant
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differences from studies in other countries.
The prevalence of COVID-19 infection in
asymptomatic pregnant women was reported
as 13.7% in New York City (14), 3.3% in London
(17), 0.5% in Madrid (18) and 0.43% in Califor-
nia (15). Differential prevalence of COVID-19
infection in each country might be a plausi-
ble cause. In Thailand, a total of 2,672 con-
firmed cases of COVID-19 infection had been
recorded by April 16, 2020 when the universal
testing protocol began. The total increased to
3,104 cases by the end of the study period on
6 June 2020 (7). On July 28, 2020, the Global
COVID-19 Index (GCI) ranked Thailand as first
in the Global COVID-19 recovery index with an
index score of 82.06 (19).

The policy of King Chulalongkorn Memorial
Hospital during the early phase of the outbreak
period aimed to reduce the number of routine
antenatal visits to limit potential exposure risk.
Additionally, the universal RT-PCR test was
applied to all pregnant women who required
hospitalization. None of the pregnant women
in this study had a positive screening test result
for COVID-19. All pregnant women were afe-
brile prior to admission, with cough and sore
throat only presenting in 3 (0.5%) and 2 (0.4%)
women, respectively. Our study findings support
previous CDC recommendations that COVID-19
testing should not be performed routinely (13).
According to the RTCOG guidelines, testing for
COVID-19 was suggested only for women who
have fever with one of the following symp-
toms: cough, runny nose, sore throat, shortness
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of breath, or a diagnosis of pneumonia. Dif-
ferences in screening protocols might be nec-
essary among countries due to differences in
prevalence of the disease.

The incidence of preterm delivery (27.4%),
cesarean section (51.1%) and NICU admission
(4.2%) are comparable to the pre-COVID period
figures of 28.7% (20), 51.6% (21) and 5.7% (22),
respectively. This study represents a large
cohort involving universal testing for COVID-19
infection among pregnant women in Thailand.
While testing by the standard RT-PCR tech-
nique can yield false negative rates in asympto-
matic patients (23), this study found no patients
developed symptoms related to COVID-19 in-
fection during the postpartum period.

CONCLUSIONS

Pre-admission universal testing for COVID-19
infection in asymptomatic pregnant women
with a history of low risk for COVID-19 infection
during a low prevalence period like the initial
phase of COVID-19 in Thailand showed negative
results. However, the result of our study might
not be applicable in high prevalence settings
such as the current COVID situation in Thailand.
Consideration of implementation of universal
testing should be based on the epidemiological
situation.

STRENGTH

Nasopharynx and oropharynx swab tests
were collected by well-trained residents and
evaluated using reliable assays for qualitative
detection of COVID-19 (24).

LIMITATION

During the initial pandemic, diarrhea and
nausea were considered to be atypical COVID-19
symptoms (25). The hospital protocol did not
include those symptoms in symptom-based
screening for risk of COVID-19 infection. The
data was collected for only a short period of
time. For further information, the longer period
is needed.

DATA AVAILABILITY
All data generated and analyzed during this
study are included in this published article.

Biomedical Sciences and Clinical Medicine 2022;61(3):121-6.

FUNDING STATEMENT
The authors received no funding support for
this research or for publication.

CONFLICT OF INTERESTS
The authors declare no conflicts of interest
regarding the publication of this paper.

REFERENCES

1. Cucinotta D, Vanelli M. WHO declares COVID-19 a
pandemic. Acta Biomed. 2020;91:157-60.

2. ZhuN, Zhang D, WangW, LiX, Yang B, Song]J, et al.
A novel coronavirus from patients with pneumo-
nia in China, 2019. N Eng ] Med. 2020;382:727-33.

3. Jia HP, Look DC, Shi L, Hickey M, Pewe L, Netland
], et al. ACE2 receptor expression and severe acute
respiratory syndrome coronavirus infection de-
pend on differentiation of human airway epithelia.
JVirol. 2005;79:14614-21.

4. Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ,
Prescott HC. Pathophysiology, transmission, diag-
nosis, and treatment of coronavirus disease 2019
(COVID-19): a review. JAMA. 2020;324:782-93.

5. Kim GU, Kim M]J, Ra SH, Lee J, Bae S, Jung J, et
al. Clinical characteristics of asymptomatic and
symptomatic patients with mild COVID-19. Clin
Microbiol Infect. 2020;26:948.e1-.e3.

6. Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S,
Biswas A, et al. Coronavirus disease 2019 (COV-
ID-19) pandemic and pregnancy. Am ] Obstet
Gynecol. 2020;222:521-31.

7. Department of disease control. [Online]. 2020
[cited 2020 Oct 22]. Aviable from: https://covidi19.
th-stat.com/api/open/timeline.

8. Papageorghiou AT, Deruelle P, Gunier RB, Rauch
S, Garcia-May PK, Mhatre M, et al. Preeclampsia
and COVID-19: results from the INTERCOVID pro-
spective longitudinal study. Am J Obstet Gynecol.
2021;225:289.e1-.17.

9. Gajbhiye RK, Mahajan NN, Waghmare RB, Zala S,
Chaaithanya IK, Kuppusamy P, et al. Clinical char-
acteristics, outcomes, & mortality in pregnant
women with COVID-19 in Maharashtra, India: Re-
sults from PregCovid registry. Indian ] Med Res.
2021;153:629-36.

10. COVID Surg Collaborative; GlobalSurg Collabora-
tive. SARS-CoV-2 infection and venous thrombo-
embolism after surgery: an international prospec-
tive cohort study. Anaesthesia. 2022;77:28-39.

11. Karimi-Zarchi M, Neamatzadeh H, Dastgheib SA,
Abbasi H, Mirjalili SR, Behforouz A, et al. Vertical
transmission of coronavirus disease 19 (COVID-19)
from infected pregnant mothers to neonates: a
review. Fetal Pediatr Pathol. 2020;39:246-50.

12. Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, et
al. Clinical characteristics and intrauterine verti-
cal transmission potential of COVID-19 infection

125



Keerati Chiengthong, et al.

13.

14.

15.

16.

17.

18.

126

in nine pregnant women: a retrospective review
of medical records. Lancet (London, England).
2020;395(10226):809-15.

Centers for Disease Control and Prevention (CDC).
Overview of testing for SARS-CoV-2 (COVID-19).
[online]. 2020 [cited 2020 Nov 2]. Available from:
https://www.cdc.gov/coronavirus/2019-ncov/
hcp/testing-overview.html.

Sutton D, Fuchs K, D’Alton M, Goffman D. Univer-
sal screening for SARS-CoV-2 in women admitted
for delivery. N Eng J Med. 2020;382:2163- 4.
Fassett MJ, Lurvey LD, Yasumura L, Nguyen M,
Colli JJ, Volodarskiy M, et al. Universal SARS-Cov-2
screening in women admitted for delivery in a
large managed care organization. Am J Perinatol.
2020;37:1110- 4.

The Royal Thai College of Obstetricians and Gy-
necologists (RTCOG). Management of covid-19
infection in pregnancy. [online]. 2020 [cited 2020
Oct 10]. Avaiable from: http://covid19.dms.go.th/
backend///Content/Content_File/Covid__Health/
Attach/25630324214133PM__ CPG-Covid-Preg-
20Mar20.pdf.

Abeysuriya S, Wasif S, Counihan C, Shah N, Ilio-
dromiti S, Cutino-Moguel MT, et al. Universal
screening for SARS-CoV-2 in pregnant women at
term admitted to an East London maternity unit.
Eur J Obstet Gynecol Reprod Biol. 2020;252:444-6.
Herraiz I, Folgueira D, Villalain C, Forcén L, Del-
gado R, Galindo A. Universal screening for SARS-
CoV-2 before labor admission during Covid-19
pandemic in Madrid. J Perinat Med. 2020;48:981-4.

19.

20.

21.

22.

23.

24,

25.

The government public relations department.
Thailand ranks first in the global covid-19 re-
covery index. [Online]. 2020 [cited 2020 Oct 26].
Avaiable from: https://thailand.prd.go.th/mo-
bile_ detail.php?cid=4&nid=9902.
Aksornphusitaphong A, Phupong V. Risk factors
of early and late onset pre-eclampsia. J Obstet
Gynaecol Res. 2013;39:627-31.

Siricharoenthai P, Phupong V. Diagnostic accuracy
of HbA1c in detecting gestational diabetes melli-
tus. ] Matern Fetal Neonatal Med. 2020;33:3497-
500.

Manchana T, Panyavaranant P, Tantbironj P, Sir-
ayapiwat P, Lertkachonsuk R, Triratanachat S.
Prevalence of nonreactive non-stress test in low
versus high risk pregnancy. Integr Gyn Obstet ]J.
2019;2:1-4.

Lother SA. Preoperative SARS-CoV-2 screening:
can it really rule out COVID-19? Can J Anaesth.
2020;67:1321-6.

Poljak M, Korva M, Knap Gasper N, Fujs Komlo$
K, Sagadin M, UrSic T, et al. Clinical evaluation of
the cobas SARS-CoV-2 test and a diagnostic plat-
form switch during 48 hours in the midst of the
COVID-19 pandemic. J Clin Microbiol. 2020;58:
€00599-20.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al.
Clinical Characteristics of 138 Hospitalized Patients
With 2019 Novel Coronavirus-Infected Pneumo-
nia in Wuhan, China. JAMA. 2020;323:1061-9.

Biomedical Sciences and Clinical Medicine 2022,61(3):121-6.



Biomedical Sciences and Clinical Medicine 2022;61(3):127-34.
doi: 10.12982/CMUMED].2022.18 B:S!M
https://www.med.cmu.ac.th/bscm/ Pl e e i Mol

Original Article Open Access

Medication Errors in Ready-to-Administer Injectable Admixtures Com-
pounded by Pharmacy Personnel: A Study of Hospitals in Northern Thailand

Pitchayut Rattanatanyapat',» Chutima Chaiwut?, Ong-art Maneemai®*, » Kridsana Karnman?,

Jiraprapa Decha?, Sudthida Takongkaew?, Muntana Duangmon® and Kunwara Ob-un®

"University of Phayao Hospital, School of Medicine, University of Phayao, Phayao; 2Maharaj Nakorn Chiang Mai Hospital,
Faculty of Medicine, Chiang Mai University, Chiang Mai; *Department of Pharmaceutical Care, School of Pharmaceutical
Sciences, University of Phayao, Phayao,; “Pharmacoepidemiology, Social and Administrative Pharmacy (P-SAP) Research
Unit, School of Pharmaceutical Sciences, University of Phayao, Phayao, *Chemotherapy Ward, Chiang Rai Prachanukroh

Hospital, Chiang Rai, Thailand

Correspondence: Ong-art Manee-
mai, PharmD, School of Phar-
maceutical Sciences, University
of Phayao, 19 Moo 2, Mae Ka,
Maung, Phayao, Thailand 56000;
E-mail: ongart.ma@up.ac.th.

Received: September 20, 2021;
Revised: February 14, 2022;
Accepted: April 7, 2022

© The Author(s) 2022. Open Access

@0

This article is licensed under a
Creative Commons Attribution 4.0
International License, which permits
use, sharing, adaptation, distribution
and reproduction in any medium or
format, as long as you give appropriate
credit to the original author(s) and the
source, provide a link to the Creative
Commons licence, and indicate if
changes were made.

INTRODUCTION

ABSTRACT

OBJECTIVE To determine the number, types, and severity of medica-
tion errors in ready-to-administer injectable admixtures compounded
by pharmacy personnel in northern Thai hospitals.

METHODS This retrospective descriptive study was conducted in six
hospitals in northern Thailand. Data were gathered from hospital
incidence reports over the three-year period 2017-2019. The following
data were extracted from each report: stage of error, medication in-
volved, care setting, and severity of error. The National Coordinating
Council for Medication Error Reporting and Prevention index was used
to categorize the severity of the medication errors. Results are pre-
sented as number and percentage.

RESULTS The total number of medication error events in the six hos-
pitals was 405, classified as transcribing (n=59, 14.5%), pre-dispens-
ing (n=217, 53.6%) and dispensing errors (n=129, 31.9%). The most
frequent type of pre-dispensing errors was inappropriate techniques
in medication compounding (n= 54, 13.3%). Almost all the medication
errors were of severity level B (errors resulting in no harm to patients)
(n=398, 98.3%). The most frequent errors were reported in antineo-
plastic agents (n=373, 92.1%).

CONCLUSIONS The great majority of medication errors were pre-dis-
pensing errors with a low level of severity. The provision of strategies
to prevent medication errors is necessary for patient safety.

KEYWORDS medication errors, ready-to-administer injection,
pharmacist

Injectable therapies are complex, poten-
tially dangerous, and are susceptible to errors.
Injection medications have been associated
with higher rates of medication administration
errors compared to orally administered medi-
cations (1). Several studies have reported medi-

cation errors which occurred during the injec-
table medication preparation process, e.g., wrong
drug (2,3), wrong diluent (2-7),wrong amount
of diluent volume (2,3,5,6), expired medication,
preparations which became unstable after dilu-
tion (2,5), wrong concentration (3,8,9), wrong
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labelling (3), omissions of drugs (9), and inap-
propriate storage (4). In some cases, medical
personnel did not follow a standardized drug
preparation process, e.g., not washing the de-
vice (8), not sterilizing the vial with alcohol
(2), not cleaning the drug preparation area
before preparing the medication (2), using an
inappropriate drug preparation area and not
wearing gloves during preparation and admin-
istration of the drug (2,5).

Ready-to-administer medications are rec-
ommended as standard practice by the Joint
Commission International (10). One category
of the ready-to-administer medications is
ready-to-administer injectable products. The
compounding of medications is a fundamental
skill of pharmacy practice. All compounding
personnel, including pharmacists and pharma-
cy technicians, are responsible for compound-
ing and dispensing sterile products. Previous
studies (11-13) have demonstrated that prepa-
ration of injectable medications by pharma-
cists results in fewer medication errors.

In some areas of Thailand, hospital pharma-
cists are responsible for compounding sterile
injectable products. Most of these are chemo-
therapy products and parenteral nutrition ad-
mixtures. Due to human resources limitations,
injection products are frequently prepared by
medical personnel other than pharmacists,
especially nurses. One study (14) in Thailand
showed that the cost of the ready-to-use sys-
tem over a 10-year period was about 18 million
baht lower than the traditional compounding
system by a saving of about 2%. Moreover, the
study reported that the ready-to-use system
also decreased nurses’ workload (14). How-
ever, the impacts on medication errors were
questionable. Little is known about the rate of
medication errors in ready-to-administer in-
jection medications prepared by pharmacists.
To the best of our knowledge, there have been
no studies of ready-to-administer injectable
medications prepared by pharmacists con-
ducted in Thailand. More evidence is needed,
especially studies with a sample size large
enough to identify appropriate approaches to
preventing errors. In this study, we investi-
gated the incidence of medication errors in
ready-to-administer injectable admixtures

128

prepared by pharmacists in northern Thai hos-
pitals.

METHOD
Study settings, design and data collection

To publicize the project, invitation letters
and copies of the research proposal were sent
to all 143 hospitals located in northern Thai-
land including a discussion of the study’s pur-
pose, expected benefits, and risks. Hospitals
which agreed to participate in the study and
sent acceptance letters to the researcher with-
in one month after the invitation were included
in the study.

This retrospective descriptive study gath-
ered data from hospital incidence reports over
the three-year period 2017-2019. Reports were
drawn from the hospital safety reporting sys-
tems, a voluntary system used by healthcare
professionals to report many types of safety
incidents including medication errors. Medi-
cation error reports about ready-to-adminis-
ter injection preparations by pharmacists were
included in the study. The following data were
extracted from each report: stage of error (i.e.,
transcribing, pre-dispensing, or dispensing
error), medication involved, care setting, and
severity of the error.

The National Coordinating Council for Med-
ication Error Reporting and Prevention (NCC
MERP) index was used to categorize the severity
of the medication errors (Table 1) (15). Final
confirmation of the data was performed by
pharmacists at the study hospitals.

Measures

The primary outcome was medication errors
which had been reported through the hospital
safety reporting system. Errors were catego-
rized into three types: transcribing, pre-dis-
pensing, and dispensing errors. A transcribing
error is a mistake in the identification of a spe-
cific type of medication which occurred due to
a data entry error. A pre-dispensing error is
an error that happened in the process of drug
refilling or drug preparation. This type of er-
ror can be detected at the pharmacy unit before
the drug is dispensed to the patient or before
delivery to wards. A dispensing error is defined
as a deviation from a prescription that occurs

Biomedical Sciences and Clinical Medicine 2022,61(3):127-34.
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Table 1. The National Coordinating Council for Medication Error Reporting and Prevention (NCC MERP) index (15)

Level Description

A Events that have the capacity to cause error

B An error occurred, but the medication did not reach the patient

C An error occurred that reached the patient but did not cause the patient harm

D An error occurred that reached the patient and required monitoring to confirm that it resulted in no
harm to the patient and/or required intervention to preclude harm

E An error occurred that may have contributed to or resulted in temporary harm to the patient and required
intervention

F An error occurred that may have contributed to or resulted in temporary harm to the patient and pro-
longed hospitalization

G An error occurred that may have contributed to or resulted in permanent harm to the patient

H An error occurs that required intervention necessary to sustain the life of the patient

—

An error occurred that have contributed to or resulted in the patient’s death

Table 2. Definition of categories of medical errors in the study (16-18)

Types of medication
errors

Definitions

Omission of drug
Preparation without
prescription

Wrong diluent

The prescribed medication(s) was/were not prepared or did reach the patient.
The medication(s) was/were prepared without a physician’s prescription.

The prescribed medication(s) was/were not reconstituted or diluted with the correct type

of diluent or solution or did not follow the physician’s prescription.

Wrong amount of

The prescribed medication(s) was/were not reconstituted or diluted with the correct volume
The prescribed medication(s) was/were not prepared or dispensed correctly according to
The prescribed medication(s) was/were prepared in a dose or concentration higher than or
The label of prescribed medication(s) was/were incomplete, incorrect or did not follow the
The amount of the prescribed medication(s) dispensed was/were incorrect or did not follow

The preparation of the prescribed medication(s) was done using inappropriate procedures

diluent volume of diluent or solution or did not follow the physician’s prescription.
Wrong drug
the physician’s prescription.
Wrong concentration
lower than the amount prescribed by the physician.
Wrong label
physician’s prescription.
Wrong quantity
the physician’s prescription.
Wrong preparation
technique or improper techniques.
Wrong storage The prescribed medication(s) was/were kept or stored incorrectly.

during the dispensing process, e.g., a dose/item
error, incorrect labelling, and identification of
the wrong patient. Detailed definitions of each
type of medication error are presented in Table 2.

Data analysis

Data were analyzed using statistical soft-
ware. Types of medication errors and the NCC
MERP medication error index were analyzed
using descriptive statistics. The results are
presented as number and percentage.

Ethical considerations

The study protocol and ethical principles
were reviewed and approved by the University
of Phayao Human Ethics Committee (Ref. No.

Biomedical Sciences and Clinical Medicine 2022;61(3):127-34.

2/193/62). The research protocol was approved
by the individual hospitals as necessary. Before
the initial data collection, the eligible hospitals
signed an informed consent. Anonymity and
confidentiality of all participants was assured.
As the data was collected, neither the names
nor personal details of the patients or of the
data reporters were recorded at any stage of
the data collection process.

RESULTS
Hospital characteristics

Of the 143 hospitals in the northern region
of Thailand, nineteen (13.3%) responded, of
which six (4.2%) met the inclusion criteria.
Thirteen hospitals were excluded due to an
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incomplete hospital safety reporting system
and ethical review process. The participating
hospitals included five government hospitals
and one private hospital. The hospitals were
located in Phayao (n=1), Phrae (n=1), Chiang
Mai (n=3), and Chiang Rai (n=1) provinces. Five
were general hospitals with 30-500 beds and
one was a teaching hospital with more than
1,000 beds. The ready-to-administer injection
preparations were prepared in a variety of set-
tings in two hospitals, and in chemotherapy
and parenteral nutrition departments in four
hospitals.

Types of medication errors

The number of medication error reports
in ready-to-administer injection preparations
by pharmacists in 2017, 2018 and 2019 were,
respectively, 185 (45.7%), 118 (29.1%), and 102

(25.1%), a total of 405 events. Those events
included 59 transcription errors (14.5%), 217
pre-dispensing errors (53.6%) and 129 dis-
pensing errors (31.9%). The types of medica-
tion errors in ready-to-administer injection
preparations by pharmacists are presented in
Table 3.

The transcribing errors involved incorrect
entry of physician’s orders into the comput-
er system and included wrong diluents (n=22,
5.4%), wrong drugs or items (n=20, 4.9%),
wrong patients (n=13, 3.2%), and wrong vol-
ume of diluents (n=4, 1.0%). The majority of
pre-dispensing errors occurred in the pro-
cess of production (n=89, 22.0%); the most
frequent pre-dispensing errors were prepar-
ing using the wrong preparation techniques
(n=54; 13.3%), using the wrong diluent (n=30,
7.4%) and using the wrong dose or strength of

Table 3. Types of medication errors in ready-to-administer injection preparations prepared by pharmacists [n (%)]

. . Overall 2017 2018 2019
Types of medication errors (n=4,05) (n=185) (n=118) (n=102)
1. Transcribing errors 59 (14.5) 38 (20.5) 6 (5.1) 15 (14.7)
Wrong diluent 22 (5.4) 15 (8.1) 0(0.0) 7(6.9)
Wrong patient 13 (3.2) 6(3.2) 5 (4.2) 2(1.9)
Wrong dose 11 (2.7) 9 (4.9) 1(0.9) 1(1.0)
Wrong drug 9(2.2) 8 (4.3) 0(0.0) 1(1.0)
Wrong volume of diluent 4 (1.0) 0(0.0) 0(0.0) 4 (3.9)
2. Pre-dispensing errors 217 (53.6) 89 (48.1) 76 (64.4) 52 (51.0)
2.1 Pre-preparation errors
Omission of drug 27(6.7) 13 (7.0) 7(5.9) 7(6.9)
Wrong diluent 18 (4.4) 7(3.8) 8(6.8) 3(2.9)
Wrong drug 8(2.0) 3(1.6) 4 (3.4) 1(1.0)
Preparation without prescription 3(0.7) 2(1.1) 0(0.0) 1(1.0)
2.2 In-process errors
Wrong preparation techniques 54 (13.3) 21(11.4) 23(19.5) 10 (9.8)
Wrong diluent 30 (7.4) 13(7.0) 9(7.6) 8(7.8)
Wrong volume of diluent 3(0.7) 1(0.5) 0(0.0) 2(2.0)
Wrong concentration 2(0.5) 0(0.0) 0(0.0) 2(2.0)
2.3 Post-preparation errors
Wrong concentration 29 (7.1) 11(5.9) 14 (11.9) 4 (3.9)
Wrong diluent 15(3.7) 7(3.8) 3(2:5) 5 (4-9)
Wrong drug 15(3.7) 7(3.8) 4 (3.4) 4(3.9)
Wrong label 10 (2.5) 4 (2.2) 2.(1.7) 4 (3.9)
Wrong storage 3(0.7) 0(0.0) 2(1.7) 1(1.0)
3. Dispensing errors 129 (31.9) 58 (31.4) 36 (30.5) 35 (34.3)
Omission of drug 61(15.1) 34 (18.4) 13 (11.1) 14 (13.7)
Wrong concentration 18 (4.4) 6(3.2) 6 (5.1) 6 (5.9)
Wrong quantity 17 (4.2) 7(3.8) 3(2.5) 7(6.9)
Wrong label 14 (3.5) 0(0.0) 11(9.3) 3(2.9)
Wrong storage 10 (2.5) 9 (4.9) 0(0.0) 1(1.0)
Wrong drug 7 (1.7) 2 (1.1) 2(1.7) 3(2.9)
Wrong diluent 2(0.5) 0(0.0) 1(0.8) 1(1.0)
130 Biomedical Sciences and Clinical Medicine 2022,61(3):127-34.
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Table 4. Severity of medication errors and medications involved (n=405)

Number of errors (%)

Categories Total
B C D

Medication errors
1. Transcribing errors 59 (14.8) 0(0.0) 0 (0.0) 59 (14.5)
2. Pre-dispensing errors 217 (54.5) 0(0.0) 0(0.0) 217 (53.6)
3. Dispensing errors 122 (30.7) 3(100.0) 4 (100.0) 129 (31.9)

Drug classes
1. Antineoplastic agents 370 (92.9) 2 (66.7) 1(25.0) 373(92.0)
2. Antibiotics 12 (3.0) 0(0.0) 0(0.0) 12 (2.9)
3. Antidotes 7(1.7) 0(0.0) 0(0.0) 7(1.7)
4. NSAIDs 3(0.7) 0(0.0) 1(25.0) 4(0.9)
5. Vasopressors 1(0.3) 0(0.0) 1(25.0) 2(0.5)
6. Vitamins 2(0.5) 0(0.0) 0(0.0) 2(0.5)
7. Antipsychotics 0(0.0) 0(0.0) 1(25.0) 1(0.3)
8. Anticholinergic agents 0(0.0) 1(33.3) 0(0.0) 1(0.3)
9. Loop diuretics 1(0.3) 0(0.0) 0(0.0) 1(0.3)
10. Neurotrophic agents 1(0.3) 0(0.0) 0(0.0) 1(0.3)
11. Electrolyte supplements 1(0.3) 0(0.0) 0(0.0) 1(0.3)

NSAIDs; non-steroidal anti-inflammatory drugs

intravenous products (n=29, 7.1%). The most
frequent dispensing errors were omission of
prescribed medications (n=61, 15.1%), wrong
dose/strength (n=18, 4.4%) and wrong amount
of drug dispensing (n=17; 4.2%), respectively.

Severities of medication errors and medica-
tion involved.

The NCC MERP index for categorizing med-
ication errors is shown in Table 4. None of the
reported errors resulted in harm to patients.
Of the reported errors, in 398 cases the medi-
cation did not reach the patients (B level), in
7 cases the medication reached the patient of
which 3 did not cause patient harm (C level),
and 4 errors resulted in the need for increased
patient monitoring but did no harm (D level).
Most of the events involved antineoplastic
agents (n=373, 92.1%). Most of the reported
medication errors involved fluorouracil (n=73),
methotrexate (n=31) or cisplatin (n=27) (data
not shown). The three in C level errors involved
fluorouracil (n=1), gemcitabine (n=1) and hy-
oscine (n=1). The errors in D level involved cy-
clophosphamide (n=1), haloperidol (n=1), nor-
epinephrine (n=1), and parecoxib (n=1).

DISCUSSION
Proper utilization and analysis of medica-
tion error reports can provide valuable insights

Biomedical Sciences and Clinical Medicine 2022;61(3):127-34.

into system-based pitfalls regardless of the
care setting. In the present study, half of the
medication errors were pre-dispensing errors
(53.6%). This result is similar to previous stud-
ies which have reported 88.6% of pre-dispens-
ing errors in out-patient pharmacy service
(19), 50% in in-patient pharmacy services(20),
and 51% in community pharmacies (21). Prior
studies have demonstrated that systematic
rechecking by a pharmacist can help prevent
and correct medication errors. In one study,
88.6% of pre-dispensing errors were detected
by pharmacists (19). Another study confirmed
that pharmacists can have an important role in
preventing, detecting and correcting medica-
tion errors (21).

The majority of pre-dispensing errors in
the current study involved inappropriate tech-
niques in medication compounding (n=54,
13.3%). Adisguised observation study of intra-
venous preparations by nurses in two hospitals
in the UK found that errors related to improp-
er technique occurred in 13.3% of intravenous
doses (22). A study in two Vietnamese hospi-
tals reported 34.4% of errors were related to
improper technique (18). Errors in the prepa-
ration phase can have serious consequences as
that is the last step before administration. The
inappropriate technique errors in our study
were reported to have occurred in the pre-dis-
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pensing process and the medications did not
reach the patient. However, the evidence base
for evaluating the accuracy of intravenous ad-
mixture units prepared by pharmacy person-
nel appeared to be weak. The second and third
most frequent types of pre-dispensing error
were “wrong diluent” (detected during the
process of compounding) and “wrong concen-
tration” (detected after the dilution process).
Wrong concentration errors in intravenous
therapy were reported to account for 148 of 799
errors (18.5%) in the neonatal intensive care
unit in one study (16). The most frequent types
of errors in intravenous admixtures reported
from five hospitals in the US were wrong dose
(70.0%) and wrong based solution (16.0%)
(wrong volume 6% and wrong content 10%)
(23).

This study found 31.9% of the errors were
dispensing errors, significantly higher than the
1.1% reported in other medication error studies
in Thailand (20) and the 3.88% in studies in
Mexico (16). Most dispensing errors in our study
involved drug omission (15.1%). Previous stud-
ies have reported drug omission error rates of
3% in US (23) and 5% in Vietnam (24). A pos-
sible cause of this type of error could be an im-
balance between the workload and the number
of pharmacy personnel. Four of the six par-
ticipating hospitals in this study had only two
pharmacists on staff preparing the intravenous
admixtures. The other two hospitals had 3 and
6 pharmacists on staff.

Our finding of 98.3% NCC MERP medication
index level B errors is similar to a previous study
which reported 97.3% level B errors (20). Al-
though the errors in this study resulted in no
harm to patients, possible causes of the errors
should be analyzed. A regular review of risk
management procedures should be imple-
mented to reduce the incidence of near miss
events and to help protect against medication
errors which could cause harm.

This study found that injectable chemo-
therapy was the most common type of medica-
tion error (92.1%) and that the most frequent
errors involved fluorouracil, methotrexate,
and cisplatin. Previous studies have reported
findings similar to the present study, e.g. the
highest rate of errors involved methotrexate,
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fluorouracil, and vincristine (25). The high error
rate in this study may be due to the partici-
pating hospitals providing significant levels of
chemotherapy preparation services.

This is the first study focused on medication
errors among ready-to-administer injection
preparations done by hospital pharmacists in
Thailand. The issue of injection preparation
has received only limited systematic investi-
gation by researchers, and is recognized as an
area that requires attention. The results of this
study may be used as empirical evidence that
can help emphasize the need to design and im-
plement improved strategies, for example, in-
creasing the number of pharmacists to match
the workload and implementing continuous
error-prevention training programs.

This study has some limitations. First, it is
likely that not all medication errors which oc-
curred during the study period were recorded
or reported under the hospital safety report-
ing system, and therefore were not included
in this study. Second, this study analyzed only
voluntary reports from 2017 to 2019. Potential
sources of negative impact on the study find-
ings include under-reporting, bias and inter-
nal validity problems. Third, this study does
not detail of the incidents or the rates of the
different types of medication errors. As some
participating hospitals did not have a complete
record of medication errors, the analysis was
incomplete and the results might not reflect
the actual annual incidence of medication er-
rors. Despite these limitations, results of this
study should be beneficial for the further de-
velopment of intravenous medication safety
processes. Further study focusing on the etiolo-
gy of medication errors and the economic im-
pact of those errors is needed.

CONCLUSIONS
This study of medication errors presents the

number and characteristic of medication errors
in ready-to-administer injection preparations
by pharmacists in northern Thai hospitals. A
large number of the medication errors were
pre-dispensing errors with a low level of se-
verity. This study highlights the importance of
complete and accurate reporting of medication
errors, patient medication safety and the need
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for effective guidelines to help prevent medi-
cation errors in hospitals.
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INTRODUCTION

ABSTRACT

OBJECTIVE This descriptive correlational study aimed to identify the
top three contributors to symptom burden and health-related quality
of life (HRQOL) and to examine the relationship between the top three
symptom burdens and HRQOL among patients undergoing hemodialy-
sis (HD) in the People’s Republic of China.

METHODS Purposive sampling of 142 patients from 2 hospitals
receiving HD was done. Instruments included demographic data form,
Dialysis Frequency Severity, Symptom Burden Index, and Kidney
Disease Quality of Life-36. Data were analyzed using descriptive statis-
tics and Spearman rank-order.

RESULTS The top three symptom burden items were feeling tired,
itching, and having trouble staying asleep. The mean scores were 8.80
+2.67,6.42 + 3.17,and 5.94 * 4.20, respectively. The mean score for five
subscales of HRQOL were symptoms/problems with kidney disease
77.27 (SD =10.37), impact of kidney disease 59.62 (SD = 11.18), burden
of kidney disease 15.67 (SD = 15.29), physical component summary
30.15 (SD = 5.98), and mental component summary 40.29 (SD = 7.91).
There was a negative relationship among the top three symptom
burdens and HRQOL (rs = -0.26 -0.52, p < 0.01).

CONCLUSIONS The findings provide clinical nurses in China with in-
formation to develop more effective symptom management strategies
which may help improve patients’ HRQOL.

KEYWORDS symptoms burden, health-related quality of life,
hemodialysis, end-stage renal disease

End-stage renal disease (ESRD) is a com-
mon disease that seriously endangers human
health and life (1). Hemodialysis (HD) is the
main treatment for patients with ESRD (2). In
China, the number of patients undergoing HD
increased from 234,000 in 2011 to 511,000 in
2017 (3). Although HD can prolong the life of
patients with ESRD, it can replace only a small
portion of normal physiological renal func-
tion. For that reason, patients undergoing HD

frequently suffer from a high symptom bur-
den which may cause numerous negative im-
pacts on their quality of life (4). Compared to
the general population, patients undergoing
HD have a poorer health-related quality of
life (5). A previous study found that symptom
burden was an important independent predic-
tor for health-related quality of life (HRQOL)
(5). However, no studies have been conducted
to document the relationship in Honghe city,
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Yunnan Province, the People’s Republic of
China. In this study, the top three symptom
burdens and the subjective state of HRQOL
among patients in Honghe city undergoing HD
were identified and the relationship to HRQOL
was examined.

Symptom burden is defined as the patient’s
perception of inconvenience caused by the oc-
currence, frequency, severity, and distress of
chronic disease (6). A review of the literature
found the most common symptom burdens
among patients undergoing HD were fatigue,
insomnia, and pruritus (4,5,7). HRQOL is de-
fined as an individual’s perceived physical and
mental health and how a chronic disease inter-
feres with their day-to-day life (8).

Any bothersome burden from symptoms
not controlled by the patient or healthcare pro-
fessionals can negatively affect the patient’s
health (4). Fatigue affects 60% to 97% of pa-
tients receiving HD (9) which mainly affects
their physical and psychological states. Fatigue
affects the patient’s ability to manage their
daily activities, requiring more time to com-
plete those activities (10). It also has a negative
impact on the patient’s memory and ability to
focus on conversations and what is happen-
ing around them (11). Approximately 50% to
75% of patients undergoing HD complained
of insomnia (12). Insomnia has many harmful
effects on behavior, health, happiness, enjoy-
ment of interpersonal relationships, and per-
sonal safety (13). Severe insomnia can impair
daytime functions, increase accidents and re-
duce the overall quality of life (14). The inci-
dence of pruritus among patients undergoing
HD has been estimated to be between 40% and
90% (15). Pruritus affects a patient’s quality of
life in many ways, including limiting activities
of daily living, being closely related to physical
and mental limitations and insomnia, causing
lesion scratching and secondary skin changes,
making patients feel discomfort, anger, or
anxiety (16) which can contribute to low quality
of life in patients undergoing HD (17).

As for the relationship between symptom
burden and HRQOL or general quality of life
(QOL) among patients undergoing HD, several
studies have been conducted. In Canada, Davison
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and Jhangri found that symptom burden was a
significant independent predictor for HRQOL
(5). In Australia, Raj et al. found a strong rela-
tionship between symptom burden and general
QOL. The top three symptom burdens were
fatigue, trouble staying asleep, and trouble
falling asleep (18). In Switzerland, Delmas et al.
reported a significant negative relationship
between symptom burden and general QOL.
They found decreased interest in sex, difficulty
becoming sexually aroused, and trouble falling
asleep were the greatest burden for patients (4).
In China, researchers found a significant nega-
tive correlation between symptom burden and
general QOL among patients undergoing HD in
Chongging, Guangdong and Zhejiang Province
(7,19,20). In Chongging Province, patients re-
ported that the three most burdensome symp-
toms were trouble falling asleep, decreased
interest in sex, and trouble staying asleep (20).
In Guangdong Province, the top three symp-
tom burden items were itching, trouble staying
asleep, and dry skin (7).

A literature review found the three most
common symptom burden items complained
about by patients vary in different countries and
even in different provinces in China. Previous
studies have focused on the correlation between
symptom burden and general QOL and have used
a generic instrument to assess the QOL. How-
ever, the generic instrument used to measure
QOL in those studies is intended for all popula-
tions, not specifically the population undergo-
ing HD. HRQL is the key element in identifying
changes in health status, describing disease
progression, guiding treatment decisions and
nursing interventions, and evaluating clinical
trial results (21). Therefore, it is important to
study the top three symptom burdens and the
subjective state of HRQOL among patients un-
dergoing HD in Honghe city.

OBJECTIVES

This study aimed to identify the top three
contributors to symptom burden and the
HRQOL and examine the relationship between
each symptom burden item and HRQOL among
patients undergoing HD in Honghe city, Yun-
nan Province, the People’s Republic of China.

Biomedical Sciences and Clinical Medicine 2022,61(3):135-44.
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METHODS

A descriptive correlation study design was
used. The participants included 142 patients
undergoing HD in two tertiary hospitals in
Honghe city, Yunnan Province, the People’s
Republic of China. The inclusion criteria were
as follows: 1) age 18 years or older; 2) receiving
regular hemodialysis two or three times per
week for at least six months; 3) no severe com-
plications such as malignant tumors, severe
infections, or persistent heart failure; 4) able
to communicate in the Chinese language; 5)
willing to participate in the study; 6) Montreal
cognitive assessment score of more than 26
points. The exclusion criterion was a previous or
current history of mental illness or depression as
identified in the patient’s medical record.

The study was approved by the Research
Ethics Committee of the Faculty of Nursing,
Chiang Mai University, Thailand (Study code:
2020-EXP025). Permission for data collection
from each hospital included in this study was
also obtained. The researcher informed partici-
pants that their human rights would be pro-
tected. Participants were free to decide whether
to participate in the study and to withdraw from
the study at any time without repercussions.
Refusal to participate in this study did not affect
the patients’ future treatment. Participants
signed an informed consent form.

The research instruments included a Demo-
graphic Data Form, the Dialysis Frequency
Severity and Symptom Burden Index (DFSSBI),
and the Kidney Disease Quality of Life-36 (KD-
QOL-36).

The demographic data form was developed
by the researcher and included age, gender,
marital status, education level, occupation,
income, dialysis duration, and associated dis-
eases plus blood urea nitrogen, creatinine, and
potassium levels.

The Chinese version of the DFSSBI was
translated by Zhou et al. (20). It includes 30
items and four domains: presence, frequency,
severity, and distress. The presence or absence
of symptoms was reported using “yes” or “no”.
The frequency was measured using a 4-point
Likert scale with 1=occasional, 2=sometimes,
3=often, and 4=always. Severity was measured
using a 4-point Likert scale with 1=mild, 2=

Biomedical Sciences and Clinical Medicine 2022;61(3):135-44.

moderate, 3=severe, and 4=very serious. Dis-
tress was measured using a 5-point Likert scale
with o=not at all, 1=a little bit, 2=somewhat,
3=quite a bit, and 4=very much. The maximum
total score was 360; the higher the score, the
heavier the individual’s symptom burden. The
content validity was 0.939 (20). Reliability was
tested with ten patients undergoing HD and
showed a Pearson correlation coefficient of 0.96.

The Chinese version of the KDQOL-36 was
translated by Amgen Incorporated and the
MAPI Institution (22). It is a 36-item HRQOL
survey divided into five subscales: a physical
component summary and a mental component
summary (items 1-12), the burden of kidney
disease (items 13-16), symptoms/problems of
kidney disease (items 17-28), and effects of
kidney disease (items 29-36). The total trans-
formed score is 100, with a higher score indi-
cating a better HRQOL. The item-level content
validity index (I-CVI) and scale-level content
validity index (I-CVI) were both 1.0. Reliability
was tested with ten patients undergoing HD and
showed a Cronbach’s alpha coefficient of 0.80.

After receiving the approval of the ethics
committees, the researcher screened for cogni-
tive impairment using the Montreal Cognitive
Assessment (MoCA). A score of 26 or higher is
considered normal (23). The researcher ex-
plained the purposes, method, benefits, and
potential risks of the study. The research-
er conducted the survey with the participants
by reading each questionnaire item without
explanation in a quiet and private room. The
average survey time was approximately 30 to 40
minutes for each participant. The researcher
checked the collected questionnaires, and in-
complete or non-qualifying questionnaires were
excluded. The researcher checked the results of
laboratory tests to obtain demographics related
to the disease.

The demographic data and the scores of all
variables were analyzed using descriptive sta-
tistics that consisted of frequency, percentage,
mean, and standard deviation. The relation-
ships between the top three symptom burden
items and HRQOL were analyzed using Spear-
man rank-order correlation. The data showed
an abnormal distribution (p > 0.5) using the
Kolmogorov-Smirnov test. The correlation
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coefficient (r) value was based on Burns and
Grove (24): r < 0.30 = weak; 0.30 <1 < 0.50 =
moderate; r > 0.50 = strong.

RESULTS

Among the 142 patients undergoing HD, more
than half were male (59.20%), and their ages
ranged from 23 to 76, with a mean of 49.49
(SD=12.52). The majority of the patients were
married (87.30%) and had a middle school
education or below (71.80%). Most of them
(90.10%) were unemployed, and 60.50% of pa-
tients’ family per capita monthly income was
300-600 USD. The duration of dialysis of the
participants ranged from 0.5-25 years, with a
mean duration of 4.58 years (SD=3.75). Most
(52.10%) had been undergoing HD for more

than three years, while 47.90% had received
HD for three years or less. Among the patients,
£46.50% had a blood urea nitrogen value of less
than 20 mmol/L, and 40.80% had a blood urea
nitrogen value between 20 and 30 mmol/L.
Nearly half the patients had a creatinine value
0f1,000t0 2,000 pmol/L. Regarding potassium,
55.60% of the patients had a value = 5 mmol/L,
while 44.40% had a value < 5 mmol/L.

Among the 30 items on the Chinese version
of the DFSSBI, the top three symptom burden
items among patients undergoing HD were
feeling tired (mean = 8.80, SD = 2.67), itching
(mean = 6.42, SD = 3.17), and trouble staying
asleep (mean=5.94, SD=4.20) (Table 1). For the
five subscales of HRQOL, the highest mean score
was symptoms/problems of kidney disease

Table 1. Frequency, mean and standard deviation of symptom burden of the samples (orderly ranked by sum of

symptom burden) (n = 142)

Symptoms N Percent Frequency Severity Bother Sum symp-

(%) X (SD) X (SD) X (SD) tom burden

X (SD)
1. Feeling tired or lack of energy 142 100.00  3.10(0.82) 2.85(0.94) 2.85(1.02) 8.80(2.67)
2. Itching 128  90.14 2.38 (1.09) 2.05(1.09) 199 (114) 6.42(3.17)
3. Trouble staying asleep 108  76.06 2.07 (1.39) 1.94 (1.43) 1.93(1.51) 5.94 (4.20)
4. Trouble falling asleep 94  66.20 1.63(1.38) 1.58 (1.39)  1.53(1.40) 4.74 (4.04)
5. Dry mouth 136 95.78  2.06(0.82) 1.46 (0.63) 119(0.72) 4.70 (1.80)
6. Muscle soreness 99  69.72 1.68 (1.25) 1.35(1.10)  1.30(1L09) 4.32(3.33)
7. Dry skin 131  92.25 1.75 (0.85) 1.41(0.80) 1.04(0.83) 4.20 (2.26)
8. Bone or joint pain 83 5845 1.43(1.36) 1.18 (1.17) 112 (1.15) 3.73(3.59)
9. Worrying 128  90.14 1.57(0.72) 1.23(0.62) 0.89(0.74) 3.69 (1.85)
10. Feeling irritable 88 61.97 1.11(1.01) 0.92(0.86) 0.82(0.89) 2.84(2.64)
11. Nausea 77 54.23 1.10 (1.17) 0.85(0.98) 0.70(0.79) 2.65 (2.80)
12. Constipation 69 4859 1.08 (1.23) 0.85(0.97) 0.70(0.84) 2.63(2.92)
13. Headache 72 50.70 1.03(1.13) 0.79 (0.90) 0.76(0.86) 2.58 (2.81)
14. Muscle cramps 70  49.30 0.96(1.13) 0.80(0.96) 0.69(0.88) 2.46 (2.87)
15. Feeling anxious 89 62.68 0.96(0.87) 0.77 (0.72) 0.69(0.74) 2.42(2.21)
16. Decreased appetite 69 4859  0.94(1.09) 0.77(0.94) 0.70(0.84) 2.41(2.78)
17. Swelling in legs 63 4437  0.89(1.09) 0.70(0.89) 0.64(0.87) 2.23(2.77)
18. Feeling nervous 92 6479 0.92(0.81) 0.74(0.63)  0.54(0.72) 2.20 (1.97)
19. Lightheadedness or dizziness 51 35.92  0.74(1.08) 0.60(0.91) 0.58(0.91) 1.92 (2.84)
20. Restless legs or difficulty keeping 56  39.44 0.73 (1.01) 0.63(0.91) 0.54(0.81) 1.90 (2.66)
legs still
21. Difficulty becoming sexually aroused 59 4155  0.74(0.94) 0.63(0.85) 0.49(0.81) 1.85 (2.47)
22. Cough 58  40.85 0.74 (1.03) 0.58(0.80) 0.46(0.71) 1.78 (2.44)
23. Numbness or tingling in feet 43 30.28 0.67 (1.12) 0.57 (0.98) 0.53(0.92) 1.77 (2.98)
2/. Shortness of breath 45 31.69 0.62 (1.01) 0.54(0.89) 0.52(0.86) 1.68 (2.72)
25. Feeling sad 68  47.80 0.73(0.84) 0.58 (0.69) 0.36(0.63) 1.66 (2.02)
26. Decreased interest in sex 50 3521  0.65(0.94) 0.56 (0.85)  0.44(0.77) 1.65 (2.45)
27. Difficulty concentrating 42 29.58 0.38(0.65) 0.35(0.58) 0.26(0.58) 0.99 (1.73)
28. Chest pain 22 15.49  0.27(0.69) 0.23+0.60 0.23(0.60) 0.73(1.87)
29. Diarrhea 19 1338  0.20(0.54) 0.15(0.39) 0.15(0.45) 0.49 (1.33)
30. Vomiting 6 4.23 0.07(0.35) 0.06 (0.34) 0.05(0.27) 0.18 (0.94)
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(SPKD) (mean = 77.27, SD = 10.37), followed by
the effect of kidney disease (EKD) (mean = 59.62,
SD = 11.18), while the mean score of the burden
of kidney disease (BKD) was the lowest (mean =
15.67, SD = 15.29). The mean score of the phys-
ical component summary (PCS) and the mental
component summary (MCS) were 30.15 + 5.98
and 40.29 £ 7.91, respectively (Table 2).

The results of the Spearman rank-order
coefficient showed a negative relationship
between each symptom burden item and the
subscales of HRQOL. There was a moderate
negative relationship between feeling tired and
the overall subscales (SPKD, EKD, BKD, PCM,
and MCS) of HRQOL (rs=-0.41, rs=-0.38, s =
- 0.32, 1s = -0.50, and rs = -0.38, p < 0.01, re-
spectively). Itching had a strong negative rela-
tionship with SPKD (rs = -0.52, p < 0.01) and a
weak negative relationship with MCS (rs = -0.17
p < 0.05). Moreover, the results showed a sig-
nificant negative relationship between trou-
ble staying asleep and four subscales (SPKD,
EKD, PCM, and MCS) of HRQOL (rs = -0.51, IS
=-0.34,1S = -0.40,and rs = -0.26, p < 0.01, re-
spectively) (Table 3).

DISCUSSION

In this study, the top three symptom bur-
den items among patients undergoing HD were
slightly inconsistent with different countries
and even from different parts of China.

Firstly, this study did not find decreased
interest in sex or difficulty becoming sexual-
ly aroused among the highest symptom bur-
den items, which is inconsistent with previous
studies done in Switzerland (4) and Chonggin
Province, China (20). One possible explana-
tion of the difference is related to the tradi-
tional beliefs of patients and being ashamed
to report problems related to decreased in-
terest in sex or difficulty becoming sexually
aroused. Due to the influence of thousands of
years of traditional feudal thought, people may
think that sexual desire is low and dirty, sex-
ual intercourse is harmful, discussing sexual
issues is indecent, and that sex is considered
the source of all evil (25). Especially in cities
heavily influenced by traditional beliefs and
where education levels are low such as Hong-
he city, people tend to avoid talking about sex.
Another more probable explanation is related

Table 2. Range, possible score, mean and standard deviation of each dimension of health-related

quality of life of the samples (n = 142)

Health-related quality of life Possible score Range Mean (SD)

Symptom/problem kidney disease 0-100 41.67-95.83 77.27 (10.37)
Effects of kidney disease 0-100 12.50-78.13 59.62 (11.18)
Burden of kidney disease 0-100 0-50 15.67 (15.29)
Physical component summary 0-100 16.48-45.12 30.15 (5.98)
Mental component summary 0-100 27.28-55.61 40.29 (7.91)

Table 3. The relationships between each symptom burden item and the five subscales of health-re-

lated quality of life
Feeling tired Itching Trouble staying asleep
Spearman p-value Spearman  p-value Spearman p-value
rank rank rank
HRQOL
SPKD -.41" 0.00 -.52" 0.00 -.51"" 0.00
EKD -.38" 0.00 -.16 0.05 -34 0.00
BKD -.32" 0.00 -.01 0.91 -.03 0.69
PCS -.50"" 0.00 -.15 0.07 -.40™ 0.00
MCS -37" 0.00 -17" 0.04 -.26™ 0.00

*p <0.01; “p < 0.05

HRQOL, health-related quality of life; SPKD, symptoms/problems of kidney disease; EKD, effect
of kidney disease; BKD, burden of kidney disease; PCS, physical component summary; MCS mental

component summary
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to the demographic data of the participants.
Decreased interest in sex and/or difficulty be
coming sexually aroused may also be related to
the relatively older age of patients undergoing
HD (26). In a study by Chang and colleagues,
patients undergoing HD with a mean age of 61.3
(SD=12.4) had a greater reduction in interest
in sex and more difficulty becoming sexually
aroused than patients with a mean age of 58.4
(SD=11.0) (26). However, in this study, the
mean age was 49.49 (SD = 12.52), nearly half
of the patients (47.9%) were between 40 and
60 years old, and 31.0% were less than 40 years
old. In addition, although some researchers
found that the incidence of decreased interest
in sex or difficulty becoming sexually aroused
in male patients undergoing HD was higher
than that in females in China (27), the propor-
tion of males and females was almost equal in
this study. These factors may have lead to low-
er scores for the symptom burden items of de-
creased interest in sex and difficulty becoming
sexually aroused.

Secondly, in contrast to the study in Guang-
dong Province, China (28), dry skin was not
one of the top three symptom burden items
in this study. A possible explanation is relat-
ed to demographics. Studies have shown that
women are more sensitive to the severity and
are more bothered by dry skin than men (28).
In this study, 40.8% of patients undergoing HD
were women, while in the study in Guangdong
Province, women accounted for 55.7%.

The mean scores of PCS, SPKD, and EKD
were 30.15 (SD=5.98), 77.27 (SD=10.37), and
59.62 (SD=11.18), respectively, are similar to the
studies by Chen et al. (22) and Cohen et al. (28).

The mean score of MCS was 40.29+7.91,
which is lower than the previous studies of
Chenetal. (22) in Hong Kong (mean=50.99, SD
=10.287), Goh et al. (29) in Malaysia (mean =
53.1), and Cohen et al. (28) in the United States
(mean = 49.0, SD = 13.4). A plausible explana-
tion of the lower score in this study is related to
the patients’ demographics. Previous studies
have shown that patients undergoing HD who
have low income, low education, and are un-
employed have a low MCS score (30,31). In this
study, 71.8% of patients undergoing HD had
an education level of middle school or below,
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and 90.1% were unemployed. In addition, only
9.9% of patients undergoing HD had a monthly
income of more than 4,000 ¥. These may have
contributed to the low MCS scores.

The mean score of BKD in this study was
15.67 + 15.29, which is inconsistent with pre-
vious studies. The mean scores of BKD in Hong
Kong, the United States, Colombia, and Malay-
sia were 33.08, 51.3, 35.0, and 37.5, respective-
ly (22,28,29,32). One possible explanation for
the difference may be the demographics related
to the disease. Kidney damage is irreversible;
it causes a lot of inconvenience for patients
and interferes with daily life (6). In this study,
more than half of the patients with HD hemodi-
alysis (63.5%) had a blood urea nitrogen value
greater than 20 mmol/L, and 72.0% of patients
had a creatinine value greater than 1,000 pmol/L.
Patients with end-stage renal disease need
long-term HD treatment to prolong their life.
In this study, 52.1% of the patients had re-
ceived HD for more than three years, which
means they had spent a lot of time dealing with
kidney disease which can increase their symp-
tom burden and make them feel frustrated.
Another explanation is that being unemployed
makes patients perceive themselves as being
a financial burden on their families. In this
study, the majority of the patients undergoing
HD (90.1%) were unemployed.

Feeling tired was found to be significantly
associated with the subscales of HRQOL (SPKD,
EHD, BKD, PCS, and MCS) (rs = -0.41, 1S = -0.38,
rs = -0.32, rs = -0.50, and rs = -0.37, p < 0.01,
respectively). This finding indicates that the
higher the burden of fatigue perceived by pa-
tients undergoing HD, the lower the HRQOL.
The main explanation for this result is that
fatigue can limit a patient’s daily and social ac-
tivities (10). Firstly, most patients undergoing
HD are unable to work because of fatigue, and
unemployed patients accounted for 90.1% of
this study. This deprives them of the opportu-
nity to provide financial resources for the fam-
ily or to contribute to society and makes the
patients feel that they have no goals; they sit
at home and do nothing and feel that they are
useless people (1). Secondly, fatigue and regu-
lar HD treatment prevent patients from doing
things they like to do, such as traveling (10).
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Thirdly, fatigue reduces the participation rate
of patients in social activities (10); for example,
fatigue limits the time patients undergoing HD
can play with their children. They do not have
the energy to accompany their children while
camping, playing ball, or doing other strenu-
ous activities, which can make them feel sad
and guilty. In addition, fatigue inhibits sexu-
al relations, making the patient feel guilty for
their partner and affecting family harmony (1).
The results showed that there was a nega-
tive relationship between itching and SPKD as
well as MCS (rs = -0.52, p < 0.01and rs = -0.17,
p < 0.05, respectively). Compared with fatigue,
itching mainly affects the SPKD of HRQOL
among patients undergoing HD. An explana-
tion for this is that the effect of itching on pa-
tients undergoing HD is primarily manifests
as a series of symptoms, e.g., trouble staying
asleep, trouble falling asleep, irritability, and
anxiety, which indirectly reduce the patient’s
HRQOL (16). Moreover, the effect of itching on
daily and social activities of patients undergo-
ing HD may not be as significant as fatigue (1).
Furthermore, fatigue is troublesome and chal-
lenging to manage, unlike itching (33).
Trouble staying asleep was significantly as-
sociated with four subscales (SPKD, EKD, PCS,
and MCS) of HRQOL (rs = -0.51, 1S = -0.34, IS
= -0.40, and rs=-0.26, p < 0.01, respectively).
Some reasons for this include that trouble stay-
ing asleep can cause headaches, fatigue, dizzi-
ness, shortness of breath, and other symptoms
in patients undergoing HD. If patients under-
going hemodialysis suffer from trouble stay-
ing asleep for a long time, they will feel emo-
tionally upset or anxious (34). Additionally, in
patients receiving HD these symptoms can be
aggravated by having trouble staying asleep as
well. Recurrent trouble sleeping will increase
the symptom burden of patients undergoing
HD, which will seriously affect their HRQOL.
Trouble staying asleep causes patients under-
going HD to have difficulty paying attention,
memory decline, and decreased work efficiency
(35). In addition, the decline in concentration
and memory can easily make patients misun-
derstand, despise, or ignore the true mean-
ing of information conveyed by others and
thus worsen their interpersonal relationships

Biomedical Sciences and Clinical Medicine 2022;61(3):135-44.

(3,34). Trouble staying asleep can lead to a re-
versal of sleep patterns: night insomnia and
daytime sleepiness. This phenomenon will re-
duce the patient’s daytime and social activities
(13). A study showed that patients undergoing
HD who had trouble staying asleep had twice
as many restricted-activity days and bed-rid-
den days as patients who did not have trouble
staying asleep (13).

CONCLUSIONS

This study found the top three symptom
burden items among patients undergoing HD
were feeling tired, itching, and having trouble
staying asleep. Moreover, there was a negative
relationship between each symptom burden
item and HRQOL. Based on the results of this
study, nursing measures should be taken not
only in response to common symptoms and
symptoms with a high incidence, but the fre-
quency, severity, and distress of the patient’s
symptoms should be comprehensively evaluated
as well. Nurses should pay increased attention
to patients’ HRQOL. Additionally, clinical nurses
should develop symptom monitoring and
treatment plans for patients undergoing HD
and should provide effective interventions to
reduce the symptom burden as a means of im-
proving patients’ HRQOL.

The top three symptom burden items among
patients undergoing HD are inconsistent in
different countries and even among different
provinces in China. It is necessary to systemat-
ically identify the symptom burden of patients
undergoing HD in different locations. That
will not only enrich our understanding of this
phenomenon but will also help identify pos-
sible new targeted interventions. Intervention
studies on how to reduce the burden of fatigue,
itching, and trouble staying asleep should be
conducted as well.
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ABSTRACT

The sex industry in Thailand is estimated to be one of the largest grey
market businesses in the country, grossing approximately 0.2-billion
baht per year. However, a thorough occupational hazards investi-
gation has not been performed on this industry, and full healthcare
services for workers in the industry are rarely provided, supposedly
due to the illegality of their jobs and to the substantial stigmatization
from society. This study reviewed the relevant literature, news and
articles related to the occupational health and safety of commercial
sex workers, then classified the findings into several related factors:
legal viewpoint, violence, mental health problems, alcohol and drug
abuse, sexually transmitted diseases, musculoskeletal disorders, and
unwanted pregnancies. Increasing the occupational health and re-
ducing the safety risk of sex workers is an area with promising growth
potential, as these workers are a valuable workforce whose intrinsic
needs are not being met.

Commons licence, and indicate if
changes were made.
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INTRODUCTION

Presently, health checkups for commercial
sex workers are believed to be solely for the
benefit of customers rather than for the benefit
of the sex workers themselves, and there cur-
rently exists no legal framework specifically
addressing the health and safety of commercial
sex workers in Thailand. This situation is due
to several factors, including the country’s reli-
gious beliefs, moral dilemmas, and other social
limitations. Additionally, as most commercial
sex workers are women, including both genetic
and transgender women, their experiences tend
to be devalued, and they face sexual discrimi-
nation stemming from Thailand’s deep-rooted
patriarchal system. As a result, some commer-
cial sex workers conceive of themselves as
being inferior in terms of the country’s social
hierarchy, so seeking proper health care and
safety seems to be out of the question for them.

This review aims to illustrate sex workers
occupational hazards, as understanding those
hazards is essential to improving their occupa-
tional health and safety.

METHODS

The authors explored associated aspects
using several keywords including ‘occupational
health’ and ‘safety’ together with ‘sex workers’
via online research database platforms, i.e.,
PubMed and Scopus. Related news and articles
were collected through online search engines
both in Thai and English and then screened.

After researching the occupational hazards
faced by commercial sex workers, the findings
were classified into several categories followed
by a discussion on the nature of the occupation’s
legality along with possible future solutions.
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RESULTS
Characteristics of sex workers in Thailand

Until BE 2503, sex work was a lawful occupa-
tion in Thailand. That year the first Prostitution
Suppression Act was enacted. That act, which
criminalized sex work, was later replaced by
the BE 2539 Prostitution Suppression Act,
which is still currently in place. As a result of
these acts, voluntary sex work became illegal
under Thai law, and sex workers were generally
criminalized, a situation that has resulted in
several concerns (1).

It is speculated that there are approximately
250,000 commercial sex workers in Thailand.
Sex work is also considered to constitute the
largest portion of the ‘grey business market’
based on the yearly gross income it generates,
which is believed to be around 0.2-billion baht
(2,3).

According to the sex workers support chari-
ty Service Workers in Group (SWING) presi-
dent and Thammasat University political sci-
ence professor Dr. Chalidaporn Songsamphan,
there are approximately 50,000 commercial
sex workers in Pattaya, contributing about 268
billion baht a year to Thailand’s economy ().

Since the initial enactment of the Prostitu-
tion Suppression Act in BE 2503, several types
of entertainment businesses have either been
permanently closed or have been operated
clandestinely, e.g., as massage parlors, tradi-
tional Thai massage parlors, bathhouses, kara-
oke bars, beer bars, go-go bars, snack bars and
barber shops (5). Some of these service places
were established ostensibly for other purposes
under a facade. Some might even provide sex
workers a fixed revenue share while others
provide only proffer rental opportunities for
self-employed sex workers. Since the emer-
gence of the internet era, more and more sex
workers have preferred to work as freelancers
and to garner customers across several in-
ternet platforms, for example, ‘pretty or PR’,
sideliners, and even street wanderers.

Overall, sex workers in Thailand are catego-
rized into a slipshod hierarchy, distinguished
either by their physical appearance, workplace,
or monthly revenues. A study by Plumridge
(6) found that this social hierarchy is one of
the factors determining the level of occupa-
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tional risk sex workers encounter. That study
also stated that sex workers seldom, if ever,
moved from a lower to a superior status level.
This is because sex workers from different hi-
erarchies rarely interact or exchange informa-
tion regarding their work problems or possible
solutions, nor are they able to engage in net-
work-building as workers in labor unions do in
other occupations.

This existing social hierarchy can poten-
tially have a drastic, and even potentially fatal,
effect on sex workers. A study (7) of sex workers
in Glasgow, Scotland showed that female sex
workers with lower socioeconomic status are at
much greater risk when dealing with custom-
ers. Sex workers who work on the street face the
highest risk, while those who work at a service
establishment face a medium level of risk, and
escorts are at a lower risk compared to the others
(8). Even in countries with legalized sex work,
sex workers who work as freelancers and those
who come from marginalized communities are
at greater risk than those who work in a regis-
tered establishment because they are likely to
face greater health and safety hazards, lack
legal protection, and lack appropriate access to
health services.

According to the International Labor Organi-
zation of the United Nations (ILO), occupational
safety and health (OSH) is defined as,“the
science of the anticipation, recognition, evalu-
ation and control of hazards arising in or from
the workplace that could impair the health and
well-being of workers, taking into account the
possible impact on the surrounding communi-
ties and the general environment”(9). The au-
thors classify sex workers’ occupational health
hazards as mental health problems, alcohol
and drug abuse, sexually transmitted diseases,
musculoskeletal disorders, and unwanted preg-
nancies, whereas occupational safety includes
violence, e.g., bodily assaults. Finally, the legal
aspects are important, as they undeniably hin-
der sex workers from moving towards healthy,
safe, and decent working conditions.

Violence against sex workers

One study (10) researching violence against
sex workers found that it could be divided into
two main categories: physical abuse and de-
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liberate avoidance of payment, i.e., theft. Most
violence originates from clients, but is not limit-
ed to them. Perpetrators of these two forms of
violence might include members of the police,
the neighborhood, or the community, or they
may even be the partners or spouses of the sex
workers themselves.

In Thailand, legal reports of violence and
bodily assault against sex workers are rarely
recorded, mostly because the sex workers prefer
not to report them out of fear of the police of-
ficers and the risk of being criminally charged
with sex work (11). In a study conducted in
England (12) among 240 female sex workers,
63.8% had encountered violence from clients
in the past, and 37.5% claimed to have been as-
saulted recently or within the past 6 months.
Of those incidents, only 34% were reported to
the police.

In terms of physical violence, Farley (13)
studied the incidence of traumatic brain injury
among 66 female and transgender sex workers.
Sixty-one percent of them had experienced
either being hit with an object or having had
their heads slammed into objects while engag-
ing in sex work. These women sustained several
types of injuries with symptoms including
dizziness, headaches, difficulty sleeping, de-
pression, memory problems, fatigue, and weight
change. Symptoms varied in duration, ranging
from acute to long-term health effects.

A study in India (14) showed that 43.9% of
the 222 burn patients in hospitals were injured
as a result of deliberate action; hundreds of
these victims were commercial sex workers.
These burn victims endured scalding water,
fire, cigarette burns, or chemical burns such as
acid burns, mostly used to humiliate and dehu-
manize them. The more severe cases suffered
permanentdisfiguration and contracture scars,
permanently limiting their range of motion.

During times of economic duress, authorities
and pimps alike tend to exploit people working
at the economic fringes. Presently, some sex
workers have chosen to resort to recruiting
customers online, resulting in potentially risk-
ing their lives by being assaulted or entrapped
(15). Previous research reports have stated that
repealing the criminalization of sex workers
would reduce the risk of violent acts against
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them (16). Furthermore, as violence against
sex workers seems to be under-reported, anti-
violence campaigns should be promoted and
reporting of violent crimes should be encour-
aged among sex workers, so that proper and
timely management can be ensured.

Mental health issues

Farley (17) studied female sex workers in
9 countries, including Thailand, and reported
that 2 out of 3 met the diagnostic criteria for
PTSD (post-traumatic stress disorder). This
number was roughly comparable in every coun-
try studied. The researcher then concluded
that working in the sex industry had a nega-
tive impact on mental health that did not vary
based on geographical location. On the other
hand, a study by Vanwesenbeeck (18) came to
different conclusions. That study found the as-
sociated victim-blaming, homelessness, and
instances of drug abuse might also contribute
to the prevalence of PTSD among sex workers.

Vanwesenbeeck also reviewed the level of
burnout experienced by 96 female sex workers.
The only characteristic clearly distinguishing
sex workers from a control group was their lev-
el of depersonalization. Forty-two percent of
the variance in the sex workers’ symptoms of
depersonalization was explained by their lack
of choice, negative social reactions, experiences
of violence, and lack of control when interacting
with clients. As such, depersonalization might
be a coping strategy for the negative conditions
and experiences associated with sex work.
Depersonalization is also one of the indicators
of stress and emotional exhaustion, of which
the latter could be the result of a lack of man-
agerial support, negative social reactions, lack
of choice, and negative work motivation. All
things considered, mental health awareness
programs might be beneficial for sex workers,
along with accessible mental counselling and
proactive mental health programs although
there have been very few studies in this field in
Thailand.

Alcohol and drug abuse

In some situations, sex workers might not be
in a position to negotiate or to decide whether to
drink alcoholic beverages or not. For instance,
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cantineras, or Latina women who make a living
as drinking partners in working class Latino
bars, reported consuming an average of 11
beers per night, equal to 110 grams of alcohol
based on the 8 0z (approximately 240 mL) size
of a typical beer (19). The maximum amount
consumed per night could be as high as 21
beers. This is not unlike beer bar girls or other
entertainment workers in Thailand who, en-
ticed by sales commissions, have been found to
be exhorted to consume around 4-10 standard
drinks per night, equal to 80 grams of alcohol.
One notorious case of extreme alcohol intoxi-
cation causing mortality occurred in the case of
a ‘pretty’ or party entertainer girl whose blood
alcohol level was found to be 418 grams per 100
mL (20). Sexual propositioning was found to be
frequent in these circumstances even though
sex work is not mentioned in the workers’ job
description. Once under the influence of al-
cohol, workers are prone to being more vul-
nerable to sexual advances and to more easily
misjudge clients as the acute effects of alcohol
include delayed speech, loss of decision-mak-
ing ability and coordination, and attention im-
pairment. Workers in these situations receive
unsolicited sexual favors and could potentially
be raped, robbed, or coerced into using recrea-
tional drugs.

Potential long-term health effects of alcohol
ingestion include liver disease, cardiovascular
disease, pancreatic disease, and several forms
of cancer. Both men and women working in
bars are said to have the highest risk of mortali-
ty from cirrhosis of the liver. Periodic health
examination and regular screening for drug
and alcohol addiction is a simple and effective
preventive method that could be implemented
among sex workers.

Sexually transmitted diseases

Venereal diseases are generally one of the
first things that come to mind when discussing
thehealth hazardsfaced by sexworkers. In Aus-
tralia (21), the prevalence of bacterial sexually
transmitted diseases in illegal sex workers was
80 times higher than their legal counterparts,
partially because of a lack of venereal disease
screening over the previous three months. The
lifetime prevalence of sexually-transmitted
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infection (STI) among street workers was also
remarkably higher (22).

Several false beliefs were found to be factors
contributing to sexually transmitted diseases
among sex workers. Male sex workers assumed
that transrectal intercourse would not transmit
human immunodeficiency virus, or HIV (23).
Some extremists (24) might even extrapolate
the Undetectable = Untransmittable ideation
into having unprotected sex with their clients
while on their antiviral regimens when their
viral load was undetectable. Religious beliefs
prohibiting condom use and superstitious be-
liefs regarding HIV not infecting dedicated
devotees are also causes of STI spread.

Presently, most sex workers are aware of
the benefits of condom use during transvagi-
nal sexual intercourse. However, some might
not use condoms during oral favors, leading to
the spread of pharyngeal gonorrhea infection.
An additional issue found was that for some
female sex workers, condomless sex was the
only way to distinguish their ‘partners’ from
‘clients’. However, socioeconomic status tends
to play the primary role in a sex worker’s deci-
sion to use condoms or not (25).

Bladder infections can also arise from a lack
of urinary voiding after a sexual act or fromusing
avaginal diaphragm as a contraceptive method.
An acute infection could eventually turn into a
chronic one if it occurs frequently (26).

Another misunderstanding among female
sex workers is that vaginal douching reduces
the risk of infection when condomless sexual
intercourse is performed. In fact, studies show
that vaginal douching increases the risk of PID
(pelvic inflammatory disease), bacterial vagi-
nosis, chlamydia, HIV, and cervical cancer (27,28).

In order to be able to work throughout the
entire month, some female sex workers choose
to use a menstrual sponge during sexual inter-
course with their clients, which causes irrita-
tion and increases the risk of bacterial infec-
tion; some workers also mistakenly believe
that it is an effective method of contraception.
The U.S. Food and Drug Administration (FDA)
has reported finding of vaginal sponges con-
taminated with grit, sand, mold, fungus, and
bacteria such as Staphylococcus aureus, which
can cause toxic shock syndrome (29).
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From the 2017 annual report of the Bureau
of AIDS TB and STIs, Department of Disease
Control, Thai Ministry of Public Health, the
median prevalence of HIV infection among
male and female sex workers was 12 and 1 per
cent, respectively (5). From a report of the Thai
Division of Innovation and Research, gonorrhea
infection prevalence in 2016 among nonvenue
and venue female sex workers was 7.3 and 4.2
per cent, respectively. Syphilis in the general
population has also tended to increase over the
past few years (30).

Musculoskeletal disorders

Aside from injuries sustained from trauma
or from customers violence, female sex workers
also suffer from musculoskeletal illnesses such
as chronic pain in the wrist, arm, shoulder, jaw,
back, heel and foot from repeated hand jobs,
fellatio, and prolonged standing or crouching
on high heels. Most of these injuries qualify as
RSIs (repetitive strain injuries) and therefore
could be considered work-related disorders
(31). Apart from that, sex workers also face
problems seeking medical attention as they are
usually hindered by fear of social stigmatiza-
tion and the fact that doctors’ opening hours
may be noncongruent with their time off.

Unwanted pregnancy

In a meta-analysis by Ampt (32), the preva-
lence of unwanted pregnancy among female
sex workers was reported to be 27.1 per 100
person-years. Unwanted pregnancies among
female sex workers can potentially lead to sev-
eral health problems, such as stress regarding
preterm delivery or abortion and health is-
sues caused by undergoing an illegal abortion.
Faini’s study (33) claimed that proper contra-
ception was difficult for female sex workers
as bargaining over condom use can be tricky
due to the power imbalance between the sex
workers and their clients. Access to other con-
traceptive methods such as injections was also
arduous as sex workers were often deterred by
nonsynchronous working hours and heavy so-
cial stigmatization.

In Brazil (34), a study of 310 female sex
workers found that 52.6 % had undergone an
abortion, and 16.5% had had three or more
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abortions. Misoprostol was the most common
method, along with probing and curettage in
unregulated clinics. Almost half of the cases
needed to be hospitalized afterward. Some fe-
male sex workers reported being afraid of losing
revenue if they carried on with their gestation.
In Thailand, among 1,000 masseuses in
massage parlors surveyed, 19% reported having
had an unwanted pregnancy. Odzer inter-
viewed female sex workers in Patpong in 1997
and discovered that some of the workers who
had experienced an unwanted pregnancy de-
cided not to terminate the pregnancy. The re-
searcher suggested that the reluctance could be
partially due to Buddhist beliefs combined with
other superstitious and supernatural beliefs
held by the subject (26). Data from the Thai
Division of Reproductive Health, Department
of Disease Control in 2019 reported 63,831 un-
wanted pregnancies per year in women 15-19
yearsold, and 2,180 in individuals younger than
15 years old. Data from the Thai AIDS Access
Foundation hotline reported 2,490 calls per
month from women with unwanted pregnan-
cies, including some from teenage moms (35).
However, there seems to have been no proper
research regarding the number among female
sex workers. A more up-to-date in-depth in-
vestigation in this field is urgently needed.

Legal aspects affecting the health and safety
of commercial sex workers

Among the most influential factors affecting
the health and safety of sex workers is legisla-
tion and the working circumstances of sex
workers, i.e., whether they are legal or not (31).

In Australia (31), where sexworkhasbeenle-
galized, more than half of the illegal sex work-
ers interviewed reported being abused or raped
by their clients in the past year, compared to
legal sex workers who reported an incidence of
only 3-15%. Furthermore, 50% of the illegal sex
workers were more likely to be propositioned
for condomless sexual intercourse, compared to
8-18% among legal sex workers.

As mentioned above, even though Thai people
generally feel sex work is abundantly common,
sex workers and the proprietors that employ
them at entertainment venues still face po-
tential charges under the BE 2539 Prostitution

Biomedical Sciences and Clinical Medicine 2022,61(3):144-52.



Occupational Health and Safety of Sex Workers

Suppression Act. However, strict law enforce-
ment has not proven to be effective against this
prosperous business; on the contrary, it has
brought forth discrimination (36) against sex
workers, marginalized them, and forced them
to do their jobs in secret, resulting in bribery
and ‘protection fees’ paid to local authorities
or officials. Some of these sex workers also en-
counter entrapment by the police in order to
charge them with a criminal offense.

There have been attempts to repeal the
criminalization of sex work instituted by the
BE 2539 Prostitution Suppression Act. To re-
move the stigmatization these workers face,
a decriminalization or legalization approach
needs to be pursued.

Legalization is defined as the regulation of
sex work with laws regarding where, when, and
how sex work can take place (37). Legaliza-
tion alone, however, leaves room for law-en-
forcement officials to criminalize those sex
workers who cannot or will not fulfill various
related bureaucratic responsibilities. Some say
this approach will further exclude sex workers
who are already marginalized, such as undoc-
umented workers or individuals with drug ad-
diction, making the situation even more pre-
carious (38).

Decriminalization, on the other hand, elimi-
nates all relevant laws and prohibits state and
other law-enforcement officials from inter-
vening in any sex work-related activities or
transactions unless other laws have been broken.
In the case of sex work, other criminal charges
which could still be brought against wrongdoers
include those relating to human trafficking, child
labor, deprivation of minors, and exploitation.

In Nevada, the only state in the U.S.A. where
sex work is legal, female sex workers are asked
to be tested for gonorrhea and chlamydia every
week as well as syphilis and HIV testing every
month. Rhode Island also allowed the decrim-
inalization of sex work from 2003-2009. A
study (39) found that during that 7-year period,
the incidence of rapes in Rhode Island reported
to the Federal Bureau of Investigation (FBI)
dropped drastically, as did the incidences of
gonorrheainfection accordingto the US Centers
for Disease Control and Prevention (CDC).

Biomedical Sciences and Clinical Medicine 2022,61(3):144-52.

Legislation is one of several potential methods
used to modify the definition of sex work. In
1999, Sweden prohibited the purchase of sex,
while the selling of sex was still considered
legal. Additionally, sex work was officially re-
defined from being a crime that women were
blamed for to a crime relating to gender ine-
quality and the personal responsibility of the
clients. This idea was quickly adopted in Nor-
way and Iceland in 2009. However, there is still
speculation about the efficacy of this legisla-
tion because these regulations left sex workers
in an awkward situation: as the number of cli-
ents per sex worker rose and the overall quality
of the clients declined, the remaining clients
were only those not fearful of law enforcement.

Apprehension or criminal charges by gov-
ernment officials also results in multiple health
problems, a lack of safety, and a general wors-
ening of the working conditions faced by many
sex workers (31). For example, sex workers
might be forced to accept clients before proper
negotiation or without using sound judgement
forfear that the police might detain them. Some
street workers have reported that they have
refused to carry condoms or lubricants around
because those items might be later used as ev-
idence for sex work charges against them (15).
Sex workers facing criminal charges under the
BE 2540 Criminal Code Amendment Act, Section
282 could receive 1to 10 years imprisonment and
fines of 2,000 to 20,000 baht (40).

Stringent law enforcement has also been
found to be associated with greater violence
against sex workers from customers, drug
dealers, community members, local gangsters,
spouses, or, even more, law enforcement offi-
cials (31). Scrupulous police patrolling forces
sex workers to not accept clients in public places
or known establishments. Instead they are
forced to do their business in private, risking
potential violence or even death.

In Thailand, police may ‘kindly ask’ for the
brothel owners to “sign off” some of their sex
workers to a police station. Those sex workers
would then be charged a specific amount of
money and receive criminal records. This type
of situation often occurs when senior police of -
ficials decide that cracking down on sex work is
a pressing matter. There have also been a sig-
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nificant number of incidents where violence by
authorities has occurred to coerce sexual and
other favors, such as ‘protection fees’, which
harm the health and safety of sex workers (11).

Apart from the BE 2539 Prostitution Sup-
pression Act, sex workers face even more ob-
stacles through the enforcement of the BE 2551
Suppression of Human Trafficking Act, the En-
tertainment Places Act, and Labor Laws. The
BE 2541 Labor Protection Act theoretically pro-
vides protection for sex workers, but in reality
the aforementioned law has not been properly
enforced in the sex industry. Lowe stated in
a report to United Nations Development Pro-
gramme (UNDP) that “the reasons for lack of
compliance with labor laws relates to the weak
regulatory environment in Thailand and the
stigma faced by sex workers” (40).

As COVID-19 has significantly negatively
affected Thailand’s economy, the tourism in-
dustry has been no different from the rest.
Having previously garnered more than 10 per
cent of gross national income, the sex business
now seems to be left behind. Sex workers are
not properly compensated for pay loss as they
are, in fact, illegal workers and hence cannot
be compensated under section 33 of the Social
Security Act (41).

DISCUSSION

From an outsider’s perspective, deliberately
making a career out of sex work in and of itself
isan act of free will. While that may ring true for
some, for other who are less fortunate there is
more to this grey business than meets the eye.
Ever-growing daily expenditures inconsistent
with wages could be one of the factors compel-
ling an individual to choose sex work as an oc-
cupation, as it generates 25 times more revenue
than other jobs in the market (26). Other indi-
viduals are so determined to earn money that
they decide to leave their hometown and move
to a tourist destination to make a living as a
sex worker, some with the additional burden of
supporting their extended family.

Major obstacles blocking the path to suc-
cessful health and safety promotion among
sex workers are undeniably legislation and
stigmatization (42). It is nearly impossible to
provide full healthcare service for sex workers

150

under the current circumstances. Even in the
absence of radical uprisings against the occu-
pation or fatal punishment under religious law
as in some countries, political movements by
activists in Thailand have not been as success-
ful as they should be. Nevertheless, advocates
need to try their best to repeal the acts crimi-
nalizing sex work and to promote welfare and
basic healthcare support for sex workers. They
also need to advocate for sexual equality as a
means of closing the economic gap as much as
possible.

Legal change in Thailand could follow exam-
ples from several other countries and states
where various regulations regarding sex work
have been promulgated, each with distinctive
degrees of success and failure. Currently, legal
experts suggest that a criminalization approach
alone might not create the desired outcomes and
could further negatively impact sex workers.
Rather, legalization, partial legalization, and
decriminalization are among the approaches
that the state could take as a means of improving
the health and safety of sex workers.

Campaigning against sex work stigmatiza-
tion is another way to help sex workers gain
access to healthcare services. From a study in
four countries in Africa (43), some sex workers
were rejected for basic healthcare service re-
lated to sexually transmitted diseases or inju-
ries from physical assaults and rape, primarily
male and transgender sex workers. They were
then compelled to seek healthcare from private
hospitals or clinics at a higher price. Health pro-
motion and protection from the government
alone would not reach these groups of people.

Periodic screening for sexually transmitted
diseases, brain injuries, mental health prob-
lems such as burnout syndrome, depression,
and PTSD should be encouraged. Sexual health
literacy, along with health education and pro-
motion, could be beneficial for sex workers,
clients, and others, e.g., government authori-
ties and officials, police, community members,
and the general public. Quantitative studies,
including cost-benefit analyses, should be
conducted to determine which policies should
be implemented for maximum effectiveness.
Operation of the sex business is based on having
at least two consenting parties. For that reason,
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trying to focus the entirety of resources on sex
workers alone might not be the most effective.
Sometimes it takes two (or more) to tango.

It is time that Thailand view this occupation
in a new light, that of equal human beings who
are pursuing a respectable occupation to feed
their families and who are entitled to basic
welfare, just like other members of the general
population.

CONCLUSIONS

Occupational health and safety for sex
workers in Thailand is an area which urgently
needs to be explored. In order to ensure the
well-being of sex workers be at the same level
as individuals engaged in any other respectable
occupation, a review of legal and medical as-
pects related to sex workers is a pressing mat-
ter requiring immediate attention.
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