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Welcome Message
It is my great pleasure to welcome all delegates to the
Annual Health Research International Conference 2022
(AHR-iCON 2022) at the Faculty of Medicine in the Prince
of Songkla University (PSU).
This year, it is the occasion of the 50th anniversary of our
faculty. To celebrate this golden jubilee, we organized the
first international conference, AHR-iCON 2022, with the
theme of “Moving forward Research Network and Utilization”
during August 1-2, 2022 here in Hat Yai. This international
conference aims to open the stage for the dissemination and
implementation of research-based knowledge stemming from
the frontline.
Although the COVID-19 pandemic still exists, the academic and research world should
maintain its momentum and drive moving forward and we decided to organize a hybrid
conference.
Topics in AHR-iCON 2022 focus on multiple areas of medicine and health science,
including clinical medicine and frontier medical science which are relevant for participants
in all related fields including physicians, nurses, medical and health scientists, biomedical
engineers, pharmacists, dentists, medical technologists, etc. Furthermore, scientific
committees, keynote speakers and invited speakers are from collaborating institutes
from around the world.
We are committed to ensuring that our hosting meets the highest standards and we
hope that AHR-iCON 2022 is a stepping stone for the global research community to share,
learn and create collaborative networks. In addition, in line with our values and mission
statement we are keen that health research provides a benefit to mankind.
We extend our thanks to the international scientific committee, keynote speakers, invited
speakers and reviewers for their contribution in making AHR-iCON 2022 a success, and
we wish that you enjoy the conference.
Furthermore, we hope to see you all again during our next AHR-iCON in 2023.

Assoc. Prof. Roengsak Leetanaporn, M.D.
Dean of Faculty of Medicine, Prince of Songkla University
Proceedings of AHR-iCON 2022
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Preface
The Sustainable Development Goals
(SDGs) were established in 2015 and have
aimed for successful implementation of
the 2030 Agenda on the impact of diverse
fields of sciences including medicine,
health, environment, society, and network
which support the need for systemically
holistic thinking and multidisciplinary
relationship. The research related to the
goals of 17 SDGs is an opportunity to
allow more transformative strategies to
implement the SDG agenda which should
be addressed by academics. The roles of
researchers and research topics in the certain development organizations
such as universities, research institutes, or national & international
organisations are also important for these achievements.
Faculty of Medicine, Prince of Songkla University is a medical school in
the South of Thailand which has the missions to produce high-quality
medical graduates, provide excellent medical care considering the
spirit and human dignity, produce high-quality, international-level
research, and provide academic service to respond to the needs of
Thai society and create international-level partnerships with the vision
of "dedicated & excellent medical school for mankind". It is good
opportunity for our Faculty of Medicine to celebrate the Golden
Jubilee, this year 2022 by organizing the 1st Annual Health Research
International Conference 2022 (AHR-iCON 2022): Moving Forward
Research Network and Utilization" on 1-2 August 2022.
This AHR-iCON 2022 has been supported by various well-known
national and international scientists and professors, as our keynote
and invited speakers to inspire us the importance of research network
and research translation into practice, policy, and society. Moreover,
there are over 50 clinicians and researchers in multidisciplinary
areas of medicines and health sciences to share their research, as oral
presentation, in this international platform. Furthermore, two special
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sessions, "Hackathon" and "International Global Health Forum", are
organized. The Hackathon is arranged under the contest entitled
Med-Health IOT & AI Hackathon aiming to promote the collaboration
of multidisciplinary research team for creating the research and innovation for health. Topics of contest are medical & Health Application,
machine learning in health and medicine, artificial intelligence in health,
hospital/clinics information management. For International Global
Health Forum, the aims are to brainstorm the need of the Center for
Global Health Research and Innovations at Prince of Songkla University
and open regional and global health research and innovation agenda
to diverse voices, knowledge and ideas by engaging researches and
relevant stakeholders including policy makers in sharing knowledge,
raising issues of governance, politics and power in achieving universal
health coverage.
We hope this international conference will be fruitful to all participants
to share, learn and create collaborative networks for formulating research
for a benefit to mankind and achievement of SDGs.

Prof. Tippawan Liabsuetrakul, M.D., Ph.D.
Vice Dean of Research Affairs, Faculty of Medicine,
Prince of Songkla University
Chair of AHR-iCON 2022
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Curve flexibility as measured by a side bending radiograph in predicting in-brace
correction in adolescent idiopathic scoliosis
Raden Achmad Candra Putra1,2,*, Danaithep Limskul3, Pattarapol Yotnuengnit4, Trai Promsang5,
Somsak Kuptniratsaikul3
Clinical Sciences, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
Jakarta School of Prosthetics and Orthotics, Poltekkes Kemenkes Jakarta I, Jakarta, Indonesia
3
Department of Orthopaedics, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
4
Department of Rehabilitation Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand
5
Department of Orthopaedics, Sikarin Hospital, Bangkok, Thailand
1
2

*Corresponding author:
Raden Achmad Candra Putra, Graduate Affairs, Clinical Sciences Program, Faculty of Medicine,
Chulalongkorn University, Bangkok, Thailand. E-mail: candra@jspo.ac.id

ABSTRACT
Curve flexibility has been found to be associated with in-brace correction (IBC). One of the most
common methods to assess curve flexibility is by a side bending radiograph. However, the
utilization of side bending radiographs to predict the amount of full-time IBC is not clear in orthotics
practice. The aim of this study was to evaluate flexibility as measured by a side bending radiograph
as a predictive factor of in-brace correction in Adolescent Idiopathic Scoliosis (AIS). This study
was a retrospective cohort study. This study included 82 consecutive patients with AIS who
underwent full-time bracing treatment at our institution from January 2017 to December 2021.
Demographic data and radiographic images (standing posteroanterior before brace, side bending,
and in-brace) were reviewed. The associations between IBC and its associated predictive factors
were determined using correlation analysis and simple linear regression. Multivariable linear
regression was performed to establish the IBC prediction model. The mean Cobb angle was
32.9±8.7º. The mean Cobb angles in the side bending and in-brace radiographs were 17.9±12.7º
and 22.5±11.8º, respectively. Curve flexibility had a strong positive linear relationship with IBC
(r=0.732, P<0.001). Univariate analysis revealed no relationship between IBC with age, sex, height,
weight, Risser sign, or curve types. The established regression model to predict IBC was
((IBC=60.42 – 0.51(flexibility) – 0.42 (initial cobb angle) -1.96 (BMI)). The amount of IBC in a
full-time brace could be estimated using the flexibility of the spine as measured by a side bending
radiograph.
Keywords: Adolescent Idiopathic Scoliosis, in-brace correction, flexibility, side bending
radiograph
1. Introduction
Scoliosis is defined as a coronal lateral curvature of the spine greater than 10º (1). The
prevalence of AIS varies between 2% and 6% in children between 10 and 18 years of age (2, 3).
The incidence of scoliosis with a Cobb angle curve of 10º was the same in boys and girls. However,
the incidence in girls was ten times more than in boys in Cobb angle curves >30º (4)
Treatment of Adolescent Idiopathic Scoliosis (AIS) can be either conservative or surgical.
The primary aim of conservative treatment in AIS is to stop the development of the scoliosis curve
over the growth period (5). Conservative treatment in AIS consists of physiotherapy and bracing.
Bracing is the main conservative treatment for AIS for mild to moderate curves (6). However, a
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large curve magnitude of more than 40° with a remaining growth period will be most likely to
benefit from surgical treatment
In-brace correction (IBC) is the percent of immediate curve correction after a brace is applied.
Ideally, IBC should achieve around 50% correction from the initial Cobb angle (7). However,
various studies have declared successful bracing at various cut points (8-12), and at this time there
is no consensus on a cut point for successful treatment. However, all studies agree that a higher IBC
increases the likelihood of successful bracing for AIS.
The optimum initial correction provided by the brace is an important indicator for the
successful treatment of the brace in the long term (13). In current clinical orthotics practice, there
are no clear methods for an orthotist to determine whether the brace that has been fitted to an AIS
patient provides the maximum correction. Consequently, under or over correction may occur.
Under-correction may cause bracing not to effectively prevent curve progression, while overcorrection may cause discomfort due to too much pressure on the patient’s body which may lead to
reduced compliance throughout the bracing treatment.
Spinal curve flexibility has been widely used to predict surgical correction (14). There are
several methods for measuring spinal flexibility: traction, active or passive side bending
radiographs in supine, standing, sitting, or prone positions, and push radiographs in the prone
position. However, there is no consensus on which technique is superior to the others (15). The
active side bending radiograph is the common method used for flexibility tests prior to surgical
treatment (16). It can be done either in a supine or standing position without significantly different
result (17).
Curve flexibility is one of the essential factors to achieve better IBC. The more flexible the
spine, the more the IBC will be increased (13, 18). There were some studies that used a spinal
flexibility as a predictive factor for IBC. Traction with a hanging method radiograph was used to
estimate the initial correction in a previous study (19). However, the study was limited to only the
Osaka Medical College brace type. In the current study, the use of a supine bending radiograph for
flexibility could provide a good estimate of IBC in a specific night-brace with a mean difference of
0.2 ° (20).
The use of a side bending radiograph in predicting IBC of full-time bracing is still not clear
in orthotics practice. Evaluating how the side bending radiograph is used in predicting IBC will be
useful for clinicians to predetermine the benefit of bracing in AIS patients and to evaluate whether
the brace correction has provided the maximum result or not. Therefore, the aim of this study was
to evaluate curve flexibility as measured with a side bending radiograph in predicting in-brace
correction (IBC) for full-time bracing at King Chulalongkorn Memorial Hospital (KCMH).
2. Methods
2.1 Participants
This study was a retrospective cohort study. All medical records of patients with AIS who
received a full-time brace between January 2017 and December 2021 were screened. Ethical
approval was obtained from the Institutional Review Board (IRB), Faculty of Medicine,
Chulalongkorn University under no. 1060/2021. The inclusion criteria for this study were age in
the range of 10-18 years old; Cobb angle equal or greater than 20º; complete radiographic data
consisting of posteroanterior standing radiograph, side bending radiograph in supine or standing
position, and in-brace radiograph; and no previous AIS treatment. AIS patients who had other
diseases or poor radiograph imaging were excluded during screening.
Age, sex, weight, height, and body mass index (BMI) were recorded as clinical characteristics.
Standing posteroanterior (PA) before brace, side bending, and in-brace radiographs were used to
assess Cobb angle, Risser sign, and curve type. Flexibility and IBC were calculated by the percent
Proceedings of AHR-iCON 2022
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of Cobb angle difference before brace and side bending radiograph for flexibility or in-brace
radiograph for IBC divided by Cobb angle before brace.
2.2 Statistical Analysis
The STATA version 14.1 program (College Station, TX, USA) was used for statistical
analysis. Descriptive data are presented as mean and standard deviation (SD) for continuous data
and as number (percentage) for categorical data. The associations between IBC and associated
factors were investigated using Pearson's correlation and simple linear regression. Multivariable
linear regression was used to develop a prediction model for IBC using a purposeful selection of
covariates strategy. Statistical significance was defined as a p-value of less than 0.05.
3. Results
There were 125 patients who underwent brace treatment from January 2017 – December
2021. Of these 125 patients, a total of 43 patients were excluded due to congenital scoliosis (3
patients), juvenile idiopathic scoliosis (5 patients), Risser sign more than 2 during initial brace
treatment (13 patients), having a secondary disease (4 patients), or incomplete radiograph imaging
(18 patients) and 82 patients for data analysis, 6 (7.30%) boys and 76 (92.70%) girls. Table 1 shows
the baseline clinical characteristics of the study patients. The mean age was 13.14 ± 1.28 years, the
mean weight was 46.55 ± 7.77 kg, and the mean height was 157±7.68 cm.
Table 1 Clinical characteristics of the study patients
Variable
Sample (n=82)
Age (years)
13.14 ± 1.28
Gender
Boy
7 (7.30)
Girl
75 (92.70)
Weight (kg)
46.55 ± 7.77
Height (cm)
157 ± 7.68
BMI (kg/m2)
18.82 ± 8.82
Risser sign
0
12 (14.63)
1
30 (36.59)
2
40 (48.78)
Curve type
Thoracic
37 (45.12)
Thoracolumbar
25 (30.49)
Lumbar
20 (24.39)
Overall Cobb angle (º)
Before brace
32.9 ± 8.7
Bending radiograph
17.9 ±12.7
In-brace
22.5 ± 11.8
Flexibility (%)
49.0 ± 29.8
In-brace correction (%)
34.4 ± 23.4
Data are presented as mean ± SD or numbers (%).

At the initial brace treatment, the mean BMI was 18.82 ± 8.82 kg/m2. Twelve patients
(14.63%) had a Risser sign of 0, 30 patients (36.59%) had a Risser sign of 1, and 40 patients
(48.78%) had a Risser sign of 2. Of the 82 patients, 37 (42.12%) had thoracic, 25 (30.49%)
thoracolumbar, and 20 (24.39%) lumbar curves.
The overall mean Cobb angles before brace, side bending and in-brace were 32.9 ± 8.7º, 17.9
± 12.7º, and 22.5 ± 11.8º, respectively. The overall mean flexibility rate was 49.0 ± 29.8%, which
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was approximately 14% lower than the overall mean IBC of 34.4 ± 23.4%. There were no
significantly mean differences in IBC thoracic, thoracolumbar, and lumbar curves. No significant
associations were found between IBC and age, height, sex, or Risser sign in correlation analysis.
However, we found a strong positive linear relationship between IBC and flexibility (r=0.732,
P<0.001), as shown in Fig. 1.
100
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Flexibility (%)
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R² = 0,5358

40
30
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0
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Predicted in-brace correction (%)
Fig. 1. The association between IBC and flexibility with the fitted line in simple linear regression.

A representative case is shown in Fig. 2 to illustrate the correlation of the curve flexibility
measured by side bending and IBC.

(A)

(B)

(C)

Fig. 2. A 12-year-old female patient with a left thoracic curve; (A) Anteroposterior radiograph before wearing a brace
with a Cobb angle of 34º. (B) A side bending radiograph toward the convex side shows the Cobb angle corrected to 17º
(flexibility, 50%). (C) In-brace radiograph showing the curve corrected to 18º (In-brace correction of 47%). This
illustration demonstrates that In-brace correction in a full-time TLSO brace can be estimated by flexibility, which is
measured by a side bending radiograph
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Our univariate regression analysis, as described in Table 2, found that flexibility (β=0.57
95% CI: 0.45 to 0.69, P<0.001) was positively significantly associated with IBC. In addition,
significant negative linear associations with IBC were found with weight (β=-0.97, 95% CI=-1.60
to -0.33, P=0.003), BMI (β=-2.55, 95% CI =-4.55 to -0.55), P<0.001) and initial Cobb angle (β= 1.31 95%CI=-1.84 to -0.79, P<0.001).
Due to the presence of heteroscedasticity in the final model, a robust standard errors
regression was performed to establish a multivariable model as shown in Table 3.[period] The final
established regression model from of our study was: IBC=60.42 + 0.51(flexibility) – 0.42 (initial
Cobb angle) -1.96 (BMI).
Table 2 Univariate analysis of IBC and associated factors
B (95% CI)

Variable

Flexibility
0.57 (0.45 to 0.69)
Age
-1.10 (-5.44 to 3.22)
Gender
Boy
Ref.
Girl
-3.61 (-23.50 to 16.27)
Height
-0.52 (-1.19 to 0.14)
Weight
-0.97 (-1.60 to -0.33)
BMI
-2.55 (-4.55 to -0.55)
Risser sign
0
Ref.
1
6.78 (-9.16 to 22.74)
2
-0.52 (-15.90 to 14.84)
Initial Cobb angle
-1.31 (-1.84 to -0.79)
Curve Type
Lumbar
Ref
Thoracic
-10.01 (-22.93 - 2.90)
Thoracolumbar
-6.80 (-20.77 - 7.15)
*Statistical significance p<0.05

t

P

9.61
-0.51

<0.001*
0.612

-0.36
-1.56
-3.05
-2.54

0.718
0.123
0.003*
0.013*

0.85
-0.07
-5.02

0.400
0.946
<0.001*

-1.54
-0.97

0.127
0.335

The adjusted R2 was 0.598, which means that 59.8% of the variance in IBC was explained
by flexibility, the initial Cobb angle and the BMI. Our study found that flexibility had the biggest
effect on IBC followed by BMI and initial Cobb angle.
Table 3 Final multivariable analysis for IBC with robust standard errors
B (95% CI)

Variable

β

t

P
<0.001*

0.51 (0.39 to 0.63)

0.65

6.55

-0.42 (-0.85 to 0.0009)

-0.16

-2.36

0.021*

BMI

-1.96 (-3.31 to -0.62)

-0.20

-3.02

0.003*

Constant

60.42 (32.35 – 88.50)

-

3.79

<0.001*

Flexibility
Initial Cobb angle

P<0.001, Adjusted R2=0.5987, RMSE=14.849
* Statistical significance p<0.05
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4. Discussion
The primary finding in this study was that the flexibility measured by side bending had a
strong positive relationship with IBC. The mean Cobb angle difference between side bending and
in-brace was 4.6º. Similarly, Cheung et al. (21) found a mean difference of 3.6º between the
flexibility of the supine radiograph and the IBC. A study by Nissen et al. (20) showed a mean
difference of less than one degree between supine lateral bending radiograph and IBC with a
Providence night-time brace. The night-time brace provides overcorrection forces to bring the
scoliosis curve toward the midline when lying in the supine position (22), therefore it cannot be
generalized for AIS patients who are using a fulltime brace. According to the findings of this study,
the spinal flexibility assessed by a side-bending radiograph can be used to predict IBC in full-time
bracing.
Flexibility measured using side bending is often considered as a subjective method because
it takes patient effort to actively bend the spine during radiographic procedures. However, in this
study, we provide a scientific description of its relationship with IBC. Our regression model showed
a significant association of flexibility rate measured by side bending radiographs and IBC. With
each one percent increase in flexibility, the percentage of IBC increased by 0.51. A study by Cheung
et al. (21) showed a better result for the regression model in predicting IBC with the Cobb angle in
supine radiographs of about 81%. Kuroki et al. (19) evaluated the Cobb angle of hanging
radiographs to predict IBC, with the mean difference in the Cobb angle of the result less than one
degree. Similarly, a study by Nissen et al. (20) found that flexibility measured by a supine lateral
bending radiograph could serve as a tool to estimate IBC in a night-time brace. Regardless of the
method of radiographs for flexibility assessment, spine flexibility showed a significant association
with IBC that can be used to estimate how much possible brace correction could be achieved.
Multivariable regression was performed to assess the impact of associated risk factors on
IBC. Our model in this study indicated that flexibility, initial Cobb angle, and BMI had statistically
significant associations with the percent of IBC. Our result was similar to previous studies that
found significant associations between a high initial Cobb angle and the risk of curve progression
(10, 23, 24). In contrast, other studies found no significant associations between the initial Cobb
angle and the effectiveness of the brace in AIS (12, 25). Our study found that the initial Cobb angle
and BMI had a negative correlation with IBC. Although the role of initial Cobb angle in brace
effectiveness is still being debated, our study found that a higher initial Cobb angle was associated
with a lower IBC, indicating that IBC is one of the most important factors for success in brace
treatment in AIS (26). Therefore, preventing curve progression by providing early treatment is
recommended in AIS treatment.
There were some limitations to this study. The bias inherent in retrospective studies could
not be avoided. The in-brace radiographs included in this study were based on the first radiograph
taken after the brace was delivered. The brace could have needed some adjustments in terms of pad
correction or placement by the clinical orthotist after the initial in-brace radiograph, but the patients
did not have another x-ray until the subsequent follow-up at 6 months. It should be taken into
account that out results are based on a single center with full-time TLSO as the primary brace
treatment at the orthotic clinic in King Chulalongkorn Memorial Hospital.
5. Conclusion
There was a strong, significant positive relationship between flexibility as measured by a side
bending radiograph and IBC. Our multivariable regression model showed that flexibility had the
most significant effect on IBC, followed by BMI and initial Cobb angle. A prospective study
including an x-ray after adjustment is warranted to confirm the effect of flexibility on in-brace
correction in Adolescent Idiopathic Scoliosis.
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ABSTRACT
This study evaluated the performance of the UniCel DxI 800 system for the quadruple screen test;
alpha-fetoprotein (AFP), dimeric inhibin A (DIA), unconjugated estriol (uE3), and beta-human
chorionic gonadotropin (beta-hCG). The concentrations of 1,987 Thai, mid-trimester maternal
serum samples were measured using the UniCel DxI 800 system (Beckman Coulter, USA); for four
markers, i.e., AFP, uE3, DIA, and beta-hCG. The detection rate, the false-positive rate and the
accuracy of the test were evaluated. AFP, uE3, and DIA were compared with those obtained using
the KRYPTOR compact GOLD (Thermo Fisher, Germany). The detection rate, the false-positive
rate and the performance accuracy of the quadruple test by the UniCel DxI 800 system were 100%,
0.11%, and 90.28%, respectively. Platform comparisons were carried out by Passing-Bablok
regression and Bland-Altman plots. The results measured by the UniCel DxI 800 system (y) were
compared with the KRYPTOR compact GOLD (x); as follows: AFP, y = 1.07x - 1.25, r = 0.947;
uE3, y = 1.00x + 1.22, r = 0.656; DIA, y = 0.84x + 35.52, r = 0.910. The results for each marker
exhibited reasonable correlations. In this present study, the performance of the UniCel DxI 800
system for the quadruple screening compared with the KRYPTOR compact GOLD had good
correlation. The detection rate, the false-positive rate and the accuracy of the quadruple test by the
UniCel DxI 800 system and the KRYPTOR compact GOLD were also comparable.
Keywords: Maternal Serum Quadruple Test, Down's syndrome, the UniCel DxI 800 system

1. Introduction
Down's syndrome is one of the most common genetic causes of perinatal death and childhood
intellectual disability. (1, 2) This led to the introduction of invasive testing; including,
amniocentesis for prenatal screening of Down's syndrome in pregnant women of advanced maternal
age. As many spontaneous abortion cases after amniocentesis have been observed, several
noninvasive screening assessments; such as. maternal age, ultrasonography and maternal serum
were applied to avoid other invasive assessments. (3, 4) However, an invasive test is still required
for confirmation of a positive result of noninvasive prenatal testing.
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Measurement of maternal age combined with maternal serum prenatal biomarkers, including
alpha-fetoprotein (AFP), dimeric inhibin A (DIA), human chorionic gonadotrophin (hCG), and
unconjugated estriol (uE3), has been widely applied in the second trimester to identify women at
high risk of Down's syndrome as its safe and can provide an accurate assessment. A combination
of a serum biomarker test, AFP, uE3, and hCG, known as the triple test, has a detection rate of
78.6% (5). When the DIA test is combined into a triple test, known as the quadruple test, it has been
demonstrated to provide a higher detection rate (83%) (6). The quadruple test was firstly applied to
the Thai clinical setting in 2015 as prenatal screening for Down's syndrome (7). Currently, there are
three quadruple test platforms used in Thailand, i.e., the KRYPTOR compact GOLD (Thermo
Fisher, Germany), the UniCel DxI 800 system (Backman Coulter, USA), and the AutoDELFIA
Perkin Elmer (Finland). However, little information on a systematic evaluation of the effectiveness
and feasibility of the quadruple screening platforms is available. In the previous study in the Thai
population, the levels of AFP, hCG, and uE3 were measured by a KRYPTOR compact GOLD,
while DIA was determined by the TRACE technology (Ansh Labs, TX, USA). The detection rate,
the false-positive rate, and the accuracy of the quadruple screening by the KRYPTOR compact
GOLD were 75.0%, 8.6%, and 91.4%, respectively (7).
In the present study, the analytical performance of a recent commercially available system
for the quadruple test in Thailand, the UniCel DxI 800 system, was evaluated. The test results for
AFP, DIA, and uE3 by the UniCel DxI 800 system were compared with the results measured by the
KRYPTOR compact GOLD. The detection rate, the false-positive rate, and the accuracy of the
quadruple screening by the UniCel DxI 800 system were determined.
2. Methods
2.1 Patient Samples
Pregnant women were prospectively enrolled for the second trimester. Down’s syndrome
screening data at public hospitals in Southern Thailand, from February 1, 2020 to August 31, 2020
were collected. The leftover serum samples were recruited from 1987 singleton pregnant Thai at
14-20 weeks gestation. The exclusion criteria were multiple pregnancies, pregnancy age less than
18 years, fertility treatment, and ethnic origin other than Thai. The study protocol was approved
by the Research Ethics Committee, Faculty of Medical Technology, Prince of Songkla University
(Approval ID: MT001/2563). Participants received information on the quadruple test project and
provided written consent. The serum samples (500 l) were kept at -20 0C after completing the
requested quadruple marker tests by the KRYPTOR compact Gold (AFP, total-hCG, and uE3) and
consequently used to determine the level of AFP, DIA, uE3, and beta-hCG by the UniCel DxI 800
system.
The sample size was calculated using Statistics and PS Power and Sample Size (8). Based on
an  error of 0.05 and a  error of 15%, with a confidence level of 95%, it was calculated that a
sample size of 1500 participants would be needed to meet the power analysis of 85% at a 5% level
of significance.
2.2 Precision study
According to NCCLS EP 5-A guidelines, an imprecision study was evaluated (9) using
commercial quality control materials according to within-run precision coefficients of variations
for beta-hCG, AFP, uE3, and DIA (MAS Omni Immune PRO control Level 1, 2, and 3; Thermo
Fisher Scientific, USA and Access Inhibin A QC Level 1, 2 and 3; Beckman Coulter, Brea, CA,
USA). Between-run precision was calculated by processing the quality control materials four times
daily for five days. Mean, standard deviations, and coefficients of variation (CV) were calculated.
Imprecision was calculated as the coefficient of variation of within-run (%CVw) and between-run
precision (%CVb). The Clinical Laboratory Improvement Amendments (CLIA) proficiency testing
Proceedings of AHR-iCON 2022

Published online: Copyright © 2022 Faculty of Medicine, Prince of Songkla University

Proceedings of AHR-iCON 2022

Published online: Copyright@2022 Faculty of Medicine, Prince of Songkla University

24

The 1st Annual Health Research International Conference 2022

(AHR-iCON 2022) 1-2 August 2022

1st Annual Health Research International Conference 2022

1-2 August 2022

criteria for medical laboratories showed that results were acceptable for %CV at less than total error
allowable (TEa), %CVw< 0.25% allowable total error; TEa and %CVb< 0.33%TEa (10)
2.3 Method comparisons study
The leftover serum samples were derived from 1,987 pregnant women, and then used for
method comparison. AFP, uE3, and DIA were analyzed in parallel: KRYPTOR compact Gold
(Thermo Fisher Scientific) (7) and the UniCel DxI 800 system (Beckman Coulter). For the
assessment of method comparisons, data distribution was assessed by the Shapiro-Wilk test. The
Passing-Bablok linear regression analysis and Spearman correlations were used to determine the
degree of correlation between the KRYPTOR compact Gold and the UniCel DxI 800 system.
Bland-Altman difference plots were applied to assess the absolute differences. Correlation
coefficients, and biases for samples were determined. Statistical significance was assumed to be P
< 0.05. MedCalc software free trial version was used in the analyses.
2.4 Performance of the quadruple test
The performance of the quadruple screening was assessed by specificity, false-positive rate,
positive predictive value (PPV), negative predictive value (NPV) and accuracy. The performance
of the test was compared among age groups.
3. Results
In total, 1,987 Thai pregnant women (at 14 to 20 weeks gestation) were recruited. The
quadruple test yielded 214 (10.8%) positive and 1,773 (89.2%) negative results. Among the positive
results, women underwent amniocentesis. The levels of beta-hCG, AFP, uE3 and DIA were
determined in maternal serum by the UniCel DxI 800 system. To evaluate the performance of the
UniCel DxI 800 system, precision and accuracy were investigated.
The coefficient of variation of within-run (%CVw) and between-run precision (%CVb) was
estimated. The results of the within-run precision test for low, middle, and high variation were 3.93
% to 6.68 %, 3.36% to 5.47% and 3.49 % to 5.65 %, respectively. The results of the between-run
precision test for low, middle, and high variation were from 3.95 % to 7.49 %, from 4.62 % to
6.80% and from 4.46 % to 6.71%, respectively (Table 1).
The comparison between platforms were performed by Passing-Bablok regression and
Bland-Altman plots. The AFP results measured by using the UniCel DxI 800 system were compared
with the KRYPTOR compact Gold analyzer. The obtained Spearmen’s rank correlation (r) was 0.95
(95% CI: 0.94 to 0.95, p < 0.0001). Passing-Bablok linear regression revealed a regression equation
y = -1.26+ 1.08x, y-intercept -1.26 (95% CI: -1.61 to -0.92) and slope 1.08 (95% CI: 1.07 to 1.09)
(Fig. 1A). Bland-Altman difference plots analysis showed a positive mean bias of 1.72 (95% CI:
1.49 to 1.94). (Fig. 1B). Passing-Bablok regression showed Spearman correlation coefficients of
uE3 was 0.656 (95% CI: 0.63 to 0.68, p < 0.0001) and y = 1.23 + 1.00x, y-intercept 1.23 (95% CI:
1.15 to 1.29) and slope 1.00 (95% CI: 0.95 to 1.05) (Fig. 2A). The DIA method comparisons results
revealed Spearman correlation coefficients 0.910 (95% CI: 0.90 to 0.92, p < 0.0001) and y = 35.53
+ 0.84x, y-intercept 35.53 (95% CI: 33.59 to 37.48) and slope 0.84 (95% CI: 0.83 to 0.85) (Fig.
3A). The Bland-Altman plot of uE3 and DIA demonstrated an average bias for each test) were 0.98
(95% CI: 0.90 to 1.06) and 8.61 (95% CI: 6.80 to 10.42) (Fig. 2B and 3B).
The performance of the UniCel DxI 800 system for the quadruple screening was
demonstrated by specificity, false-positive rate, PPV, NPV, and accuracy (Table 2). The specificity
was highest in the youngest group. The oldest group had the highest false-positive rate, while the
youngest group had the lowest rate.
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Table 1. The precision of the UniCel DxI 800 system for the quadruple assay
Sample

AFP (ng/mL)

uE3 (nmol/L)

beta-hCG (mIU/mL)

DIA (pg/mL)

Level

Within-run

Between-run

Mean±SD

%CVw

Mean±SD

%CVb

Low

11.73±0.55

4.66

11.63±0.46

3.95

Middle

71.88±3.38

4.70

73.76 ±3.59

4.86

High

124.57±4.35

3.49

125.12±5.58

4.46

Low

3.89±0.26

6.68

3.682±0.550

7.49

Middle

6.70±0.34

5.07

6.589±0.448

6.80

High

8.60±0.49

5.64

8.46±0.49

5.80

Low

5.97±0.31

5.25

6.37±0.46

7.25

Middle

32.67±1.10

3.36

33.07±1.53

4.62

High

486.29±21.12

4.34

492.86±24.42

4.95

Low

151.20±5.94

3.93

149.15±7.51

5.03

Middle

424.62±23.25

5.47

410.21±23.62

5.76

High

843.67±47.68

5.65

820.40±55.06

6.71

Fig. 1. Comparison study of alpha-fetoprotein (AFP), by the UniCel DxI 800 system and the KRYPTOR compact Gold.
(A) Passing-Bablok regression analysis. (B) Bland-Altman plots
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Fig. 2. Comparison study of unconjugated estriol (uE3), by the UniCel DxI 800 system and the KRYPTOR compact
Gold. (A) Passing-Bablok regression analysis. (B) Bland-Altman plots

Fig. 3. Comparison study of dimeric inhibin A (DIA), by the UniCel DxI 800 system and the KRYPTOR compact Gold.
(A) Passing-Bablok regression analysis. (B) Bland-Altman plots

Table 2. Performance of the quadruple screening test by maternal age
Performance measure

All women
n=1,987

Maternal age at delivery (y)
<35

35-39

>=40

n=1,046

n=723

n=214

Specificity (%)

89.03

97.13

83.96

66.36

Sensitivity (%)

100

100

100

100

False-positive rate

10.97

2.87

16.04

33.64

Positive predictive value (%)

1.83

3.33

0.86

2.86

Negative predictive value (%)

100

100

100

100

90.28

97.21

86.17

74.83

Accuracy (%)
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4. Discussion
The present study showed quadruple screening results of the second trimester (weeks 14–
20). The detection rate of 100.0%, the false-positive rate of 0.11%, and the accuracy of 90.28%
have been obtained, indicating the high effectiveness of the quadruple screening for the disease.
The prevalence of Down's syndrome observed in the study (2 in 1000) was similar to previous
studies on the Thai population (7, 11). In addition, the prevalence of Down's syndrome slightly
increased with age, from 0.95 in 1000 pregnancies for women younger than 35 years to 1.38 in
1000 for those aged 35–39 years. However, the prevalence of the disease rose significantly in the
oldest age group (≥40 years), with 9.3 cases in 1000. The average age of high-risk women was 40
years, higher than that in a previous Thai study (36.5 years) (7).
The precision of the analysis using the UniCel DxI 800 system was reasonably acceptable
and following data previously published (12). The median beta-hCG level in the present study was
similar to those reported in Korean samples (12). The UniCel DxI 800 system results for AFP, DIA,
and uE3 were compared with those measured by KRYPTOR compact GOLD. The results of AFP
and DIA determined using the UniCel DxI 800 system and KRYPTOR compact GOLD in this study
showed reasonable concordance rates and correlation coefficients between the two analyzers.
However, the concordance between platforms can vary upon particular biomarker tests. Although
the results of uE3 measured by the UniCel DxI 800 system and the KRYPTOR compact GOLD
were correlated according to their correlation coefficients, the two platforms presented considerable
mean differences. The differences between analyzers may be due to different antibodies applied by
those analyzers. Different antibodies recognize different parts of the target molecules, thus
contributing to inter-method differences. Although the results agreed relatively well, the parallel
assays by the two platforms are required to generate a new baseline when replacing the marker
assays for clinical use.
In conclusion, this study showed that the analytical performance of the UniCel DxI 800
system analyzer and the KRYPTOR compact GOLD for the quadruple test were comparable.
Despite efforts to integrate the results measured by different systems, discrepant results remain. The
large differences might be due to the use of different antibodies by different techniques. Therefore,
standardization of Down's syndrome marker assays and reliable reference materials are required.
The considerable differences between methods imply that determining baselines and cutoff values
is highly necessitated when replacing analytical assays for Down's syndrome markers.
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ABSTRACT
Antimicrobial resistance is associated with the misuse of antimicrobial dispensing in regards to food
animal production. The Chinese government has issued several policies to regulate antimicrobial
dispensing at veterinary drug stores. However, data are scarce concerning compliance with such
regulations and the related legal awareness among veterinary drug store workers. The objective of
this cross-sectional study was to describe the association between compliance with antimicrobial
dispensing regulations and any perceived legal pressure among veterinary drug retail store workers
in a city in southern China. We collected data from 57 workers at 57 veterinary drug stores in a city
in southern China using structured interview questionnaires, and analyzed data using descriptive
statistics and multivariate logistic regression analyses. Most participants reported that a
veterinarian’s prescription was required when selling antimicrobials (83.9%), that store workers
were required to know the reason for purchase (100%) and to provide customers with guidance on
antimicrobial use (100%), and that it was punishable to sell veterinary antimicrobials without
prescription (83.9%). However, participants reported that only 11% of their customers presented a
prescription when purchasing antimicrobials. The perception of higher legal pressure was
associated with reporting compliance with three regulation-suggested practices [adjusted OR = 2.5,
95% CI = 0.67,9.42]. In conclusion, veterinary drug store workers had a low level of compliance
with antimicrobial dispensing regulations, and those with higher level of compliance also had a
higher perception of legal pressure. Social desirability bias induced by face-to-face interviews and
lack of statistical power due to a low sample size should be considered as caveats when interpreting
the study results.
Keywords: Antimicrobial dispensing practice, Legal pressure, Veterinary antimicrobials, Retail
worker
1. Introduction
The large and expanding use of antimicrobials in food animals, a consequence of growing
global demand for protein, is of great concern in light of the threat of antimicrobial resistance (1,2).
The inappropriate use of antimicrobials in animals is recognized as a leading cause of rising
antimicrobial resistance by many international organizations and heads of states (3,4). Increase in
detected antimicrobial resistance and antimicrobial residue in animal products indicate an on-going
need for a stronger effort to tackle the crisis (5,6).
Veterinary drug store workers play a vital role in the war against antimicrobial resistance in
low- and middle- income countries (7–10) especially in China (11), the largest consumer of
veterinary antimicrobials (12). Veterinary drug store workers are inclined to dispense
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antimicrobials inappropriately or without prescription (7–9) due to factors such as economic
motives (13–15). Thus, it is important to better understand the magnitude and influencing factors
of compliance with regulations on veterinary antimicrobial dispensing among the store workers in
order to evaluate the effectiveness of China’s national action plans (16,17) and the regulations
(18,19) that were launched and issued to enhance the antimicrobial stewardship in food animals. It
is possible that regulatory compliance is associated with drug store workers’ perception of how
strictly the regulations are enforced, but this hypothesis has not been empirically tested. Therefore,
our objective is to describe the extent that compliance with antimicrobial dispensing regulations is
associated, with perceived legal pressures among veterinary drug retail store workers in China.
2. Methods
2.1 Study design and setting
We conducted a community-based cross-sectional study using structured face-to-face
interviews from January 15th to 19th, 2022, in 18 townships from within the area of a city in
southern China.
2.2 Study participants and participant selection
Study participants included workers at selected veterinary drug stores. We randomly selected
veterinary drug stores from a list of local stores provided by the local Center for Animal Disease
Control and Prevention. Inclusion criteria included being of an age of 18 years or older and being
able to communicate in Mandarin Chinese.
2.3 Sample size calculation
The expected sample size for both interview and simulated client observation was 113 store
workers from 113 stores, which was calculated based on the assumption that the prevalence of
compliance with the regulation is 41% (20), at 10% margin of error, 95% level of confidence,
presumed 20% non-response, and an estimated 3,000 veterinary drug stores in the entire province
(finite population).
2.4 Study instrument
The structured interview questionnaire was used to gather information regarding the
participants’ demographic characteristics, general characteristics of the store, perception of
veterinary drug business, perceived legal pressure, and dispensing practice. The interview
questionnaire was developed in English then translated into simplified Chinese. A pilot study was
conducted on November 14th 2021 at 10 stores in one of the study counties. The instruments were
then revised according to the feedback from the study participants.
2.5 Measurement of outcome: compliance with regulations
We defined the study outcome, i.e., compliance with regulations of dispensing veterinary
antimicrobials, based on the Administrative Measures for Practicing Veterinarians (18) and
Regulations on Administration of Veterinary Drugs (19). The Measures require a veterinarian’s
diagnosis and/or the treatment of an animal in person before issuing a prescription, and that the
violator shall be given a warning and ordered to ensure corrections within a given time limit (18).
The Regulations instruct that 1) a veterinary drug distributor shall provide its customers with
information about the indications and functions, usage, dosage and precautions of the veterinary
drug; and 2) it is prohibited to sell, purchase or use any veterinary prescription drugs without a
prescription from a veterinarian.
Therefore, we defined compliance to regulations in our study as follows: 1) Dispensing with
a prescription: whether a store worker dispenses only to clients who have standardized prescriptions
issued by licensed veterinarians; and 2) Probing reasons for antimicrobial use: whether a store
worker probes the reason for antimicrobials usage from a client who comes to the store to purchase
veterinary drugs; and 3) Providing guidance on antimicrobial use: whether a store worker provides
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clients with information about the indications and functions, usage, dosage and precautions of the
antimicrobials. We measured the outcome variables using three 10-point frequency scales. For
example, we posted question “Of 10 customers who buy antibiotics, how many of them bring a
veterinarian’s prescription?” to measure the compliance with the regulation of using antimicrobial
prescription, and the possible answer for this question was an integer from 0 to 10.
2.6 Measurement of exposure: perceived legal pressure
Based on the findings from previous research (9,13,14) and regulations in China, i.e.,
Administrative Measures for Practicing Veterinarians (18) and Regulations on Administration of
Veterinary Drugs (19), perceived legal pressure in our study included: 1) awareness of regulations
of prescription veterinary antimicrobials (whether a store worker is aware of the existence of
regulations of veterinary antimicrobial dispensing), and; 2) Perceived impact of non-compliance
(a store worker’s perception towards the punishment of violating the regulations). We presented
these measures as several multiple-choice questions. An example question for this measurement
was “Is it required that there is a veterinarian’s prescription when selling antibiotics?” And the
participants could respond “Yes” or “No”.
2.7 Measurement of confounders: participant characteristics
On the basis of previous similar research on veterinary drug store workers, (8–10,21–23) we
listed and defined the measurement of our study’s confounders as follows: 1) demographic
characteristics (store workers’ age, gender, and education); 2) occupational characteristics (store
workers’ job title, years of selling veterinary drugs, professional training, relationship to the drug
store owner of participants); 3) perceptions of veterinary drug business (store workers’ satisfaction
of income, perceived competition, perceived workload, and perceived future of veterinary drug
business), and; 4) characteristics of store (purpose of selling veterinary drug, customers’ demand
for antimicrobials, customers’ characteristics, and most commonly sold antimicrobials).
2.8 Data collection
The study interviewers were Master’s students in public health who received extensive
training prior to the investigation. Every selected veterinary drug store was visited by an interviewer
accompanied by a local guide. The interviewer provided information to a worker present at the drug
store at the time of the visit and asked for verbal informed consent to participate in the study
interview.
2.9 Data management and analysis
Data were double-entered using EpiData 3.1 and analyzed using R 4.1.2 and epicalc
package.24
We dichotomized compliance with antimicrobial dispensing regulations, based on whether a
store worker self-reported: 1) knowing reasons for all customers’ antimicrobial purchases; 2)
providing guidance on how to use antimicrobials to all customers, and; 3) ever receiving an
antimicrobial prescription from customers. We defined perceived “high” legal pressure for those
participants who reported “yes” to the three regulatory requirements and were able to recall the
possible punishments in regards to any violation of the antimicrobial dispensing regulations.
We used descriptive statistics to present all data that we have gathered. Association between
compliance with antimicrobial dispensing regulations and perceived legal pressure was assessed
using bivariate and multivariate logistic regression analyses, adjusting for the above-mentioned
potential confounders.
3. Results
We interviewed 57 workers at 57 veterinary drug store stores. Of all participants, 50.9% were
female, 68.4% had education of veterinary technical secondary school, 64.9% were non-licensed,
84.2% were trained by a local veterinarian center. [Table 1] On average, they aged 48.7 years and
sold veterinary drugs for 14.6 years. Most participants were store owners (68.4%) and some were
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the owner’s relatives (21.1%). Participants’ customers were mostly from family farms (85%) and
regular farms (76%), and their access to veterinary drugs was by coming directly to the store
(92.9%).
Table 1 Characteristics of veterinary drug store workers and customers (column percentage)
Characteristics of worker

Count
(n=57)(%)

Gender (female)
Age in years (mean ± SD)
Level of Education

29 (50.9%)
48.7(±9.3)
University
Junior college
Technical secondary school
Middle school

1 (1.8%)
7 (12.3%)
39 (68.4%)
10 (17.5%)

Practicing veterinarian
Practicing assistant veterinarian
Village veterinarian
Animal disease preventer
None

4 (7%)
3 (5.3%)
7 (12.3%)
6 (10.5%)
37 (64.9%)
14.6 (± 7.7)
48 (84.2%)

Employee
Relative
Owner or co-owner him/herself

6 (10.5%)
12 (21.1%)
39 (68.4%)
2.0 (± 1.1)

License or title

Years of selling veterinary drugs (mean ± SD)
Veterinarian training (Yes)
Relationship with the store owner

Number of workers at the store (mean ± SD)
Characteristics of customers
Percentage of customers who are from family farm (mean ± SD)
Percentage of customers who are regular (mean ± SD)
Customers access to the store
Come to the store in person
Phone call
Number of customers come to the store during the busiest day (mean ± SD)

85% (±22%)
76% (± 23%)
52 (92.9%)
4 (7.1%)
28.9 (± 26.5)

Almost all participants reported that when selling an antibiotic to customers, it was required
to have a veterinarian’s prescription (83.9%), to know the reason for purchase (100%), and to guide
customers in regards to how to use the drugs (100%). [Table 2] Most participants knew it was
punishable if one sold veterinary antibiotics without a prescription (83.9%), though some were
uncertain in their knowledge of the specific punishments (27.7%). Overall, 57.1% of participants
perceived high legal pressure, i.e., saying “Yes” to all regulatory requirements and knew the
punishments for violation. One-third of participants reported that the money they earned from their
veterinary drug business was not enough. Most said the workload of their veterinary drug business
was heavy (78.9%) and the competition was intense (71.9%). A minority said that the future of the
business was unpromising (33.3%) and provided enough income (24.6%). In general, most
participants held a positive view towards the veterinary drug business (80.7%).
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Table 2 Perceived legal pressure and perception of veterinary drug business among veterinary drug
store workers (column percentage)
Perceived legal pressure
Is it a veterinarian’s prescription required when selling antimicrobials? (Yes)
Is it required to know the reasons for customers’ antimicrobial purchase before
Is it required to provide customers with guidance on antimicrobial use? (Yes)
selling
antimicrobials?
(Yes)antimicrobials without prescription? (Yes)
Is it punishable
if one sells
If it is punishable, what is the punishment?
Ordering for making correction
Fine
Warning
Not sure
Worried that inspectors come to the store (Yes)
Perceived high legal pressure (Said “Yes” to all requirements and knew the
Perception of veterinary drug business
punishment
Do
you thinkfor
theviolation)
money you earn from selling veterinary drug is enough?
More than enough
Enough
Normal
Not enough
Not enough at all
Do you think that the competition is intense in the veterinary drug business?
Very intense
Intense
Normal
Not intense
Not intense at all
Do you think the workload in the veterinary drug business is heavy?
Very heavy
Heavy
Normal
Light
Very light
Do you think that the future of veterinary drug business is promising?
Very promising
Promising
Normal
Unpromising
Very unpromising
Positive perception of veterinary drug business (perceived sufficient income, low

Count (n=57)(%)
47 (83.9%)
56 (100%)
56 (100%)
47 (83.9%)
(n=47)
7 (14.9%)
19 (40.4%)
8 (17%)
13 (27.7%)
14 (25.0%)
32 (57.1%)

1 (1.8%)
13 (22.8%)
23 (40.4%)
16 (28.1%)
4 (7%)
22 (38.6%)
23 (40.4%)
8 (14%)
4 (7%)
0
20 (35.1%)
21 (36.8%)
11 (19.3%)
5 (8.8%)
0
10 (17.5%)
10 (17.5%)
18 (31.6%)
18 (31.6%)
1 (1.8%)
46 (80.7%)

On average,
11% of
participants’
competition,
low workload,
or promising
future)customers brought a prescription when purchasing
antimicrobials, 95% of their customers provided reasons for antimicrobial purchase and were
offered guidance on antimicrobial use by participants. [Table 3] However, the compliance with the
three suggested practices was low (26.3%). Most participants reported that the main use of
frequently sold antibiotics was disease treatment (70.2%). Antimicrobials and Chinese traditional
medicine were equally required by customers.
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Table 3 Self-reported antimicrobial dispensing practice and regulatory compliance among
veterinary drug store workers (n=57)
Count (n=57)(%)

Practice
Kind of veterinary drug mainly sold

Antimicrobials
Chinese traditional medicine
Both

22 (38.6%)
22 (38.65)
13 (22.8%)

Main use of antimicrobials frequently sold
Disease treatment
Disease prevention
Growth promotion
All above or not sure
Percentage of antimicrobial-purchasing customers who bring a veterinarian’s
Percentage of antimicrobial-purchasing customers provide the reasons for the
prescription (mean ± SD)
Percentage of antimicrobial-purchasing customers who are provided with
purchase? (mean ± SD)
Compliance with three suggested dispensing practices (knowing the reason,
information regarding how to use the antimicrobials? (mean ± SD)
providing guidance, and having a prescription)

40 (70.2%)
14 (24.6%)
0
3 (5.3%)
11% (±24%)
95% (±21%)
95% (±18%)
15 (26.3%)

With the adjustment of confounding variables, we found that perceived higher legal pressure
was associated with reporting compliance with three regulation-suggested dispensing practices, i.e.,
knowing the reason for antimicrobial purchase, providing guidance on antimicrobial use, and
having an antimicrobial prescription [adjusted OR = 2.5, 95% CI = 0.67,9.42]. [Table 4]
Table 4 Association between self-reported compliance with antimicrobial dispensing regulations
and perceived legal pressure (row percent) (n=57)
Low compliance

High compliance

Crude OR (95%

Adjusted OR

Perceived

(n=8)
(%)
(n=48)
(%)
(95%
CI)*
20
(83.3%)
4 (16.7%)
1 CI)
(Ref.)
1 (Ref.)
21 (65.6%)
11 (34.4%)
2.62 (0.72,9.59)
2.5 (0.67,9.42)
* Adjusted for gender, age, education level, years of selling veterinary drugs, veterinary training,
Low
legal pressure
High

and positive perception of veterinary drug business

4. Discussion
We assessed compliance to antimicrobial dispensing regulations and the extent that such
compliance was associated with the perceived legal pressure among veterinary drug store workers
in a city in southern China. We found that nearly two-thirds of veterinary drug store workers were
non-licensed or non-titled, and that only one-seventh had a license as a practicing veterinarian or
practicing assistant veterinarian, allowing them to legally dispense antimicrobial prescriptions
(18,19).
Store workers reported that only one-tenth of their customers brought a prescription when
purchasing antimicrobials. This was less common compared to the findings from other studies. In
Ethiopia (10), 64.8% of stores receive an average of 14 prescriptions per week from the public and
private clinics. In India, 35% of participants sold antibiotics without a prescription (9), and 100%
animal health practitioners sold antibiotics without a prescription in Kenya (8).
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Most participants were aware of the regulations and related punishments for violations, and
nearly half of them perceived high legal pressure. Multivariate analysis results then showed a strong
association between the perception of high legal pressure and the self-reported compliance with
three regulation-suggested practices. One possible mechanism behind this association would be
cognitive ease (25). Participants who self-reported a high compliance score might actually practice
more compliance, and such more frequent experience of compliance (repeated experience) (25)
gave them more cognitive ease when they retrieved the memory regarding regulatory requirements
during the interview. Therefore, they might report higher perceived legal pressure than those who
complied less with the regulations. However, due to incomplete data collection, we lacked statistical
power to identify if the association is significant.
The strength of this study is that we had a 100% response rate, probably because we invited
a local guide to introduce our interviewers to the store workers. However, several limitations of this
study need be considered of. Firstly, the selection of the sample was convenience-based. We were
unable to perform a random sampling method for studying retail drug stores because of a limited
research budget and the scattered geographical location of the study stores. Secondly, the expected
sample size (n=113 workers at 113 retail drug stores) was only half reached, which reduced the
statistical power of study, thus we could not rule out this chance as the best explanation for our
observed findings. Thirdly, the measurement in our study was a face-to-face interview, which may
help improve the quality of responses, but it could introduce considerable social desirability bias
for the sensitive research topic of law enforcement. Fourthly, we did not fully pilot-test our
structured questionnaire using a quantitative approach such as Cronbach alpha.
5. Conclusion
Veterinary drug store workers in the study city in southern China had low level of selfreported compliance with antimicrobial dispensing regulations in general, and the practice of
dispensing antimicrobials with a prescription was uncommon despite the fact that workers could
correctly recall regulatory requirements and that they had a perception of high legal pressure. We
found a positive association between perceived legal pressure and compliance with the regulations
though it is non-significant; this might be due to a lack of statistical power due to incomplete data
collection.
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ABSTRACT
Triple-negative breast cancer (TNBC) is the most aggressive and deadly breast cancer subtype.
TNBC can be defined by negative expression of estrogen receptors (ER), progesterone receptors
(PR) and human epidermal growth factor receptor 2 (HER2). There is currently no specific or
targeted therapy for this disease. Interestingly, previous studies have found that TNBC highly
expressed FOXM1, a transcription factor that regulates the cell cycle and contributes to
tumorigenesis and cancer metastasis. In the present study, we investigated the anti-angiogenic
effects of targeting FOXM1 by using Forkhead domain inhibitor-6 in Hs578T triple-negative breast
cancer cells and human umbilical vein endothelial cells (HUVECs). FOXM1, VEGF, and its
angiogenesis-associated factors were analyzed by RT-qPCR. To confirm the functional studies, we
examined whether FDI-6 was able to disrupt endothelial network formation by tube formation
assay. The qPCR results showed that FOXM1, VEGF, Ang-2 and PDGF mRNA expression, key
players in the angiogenesis process, were suppressed in Hs578T cells by FDI-6, suggesting that the
compound might effectively inhibit the angiogenetic ability of TNBC cells. To clearly test this, we
also performed a functional study using a tube formation assay, which found that FDI-6
significantly suppressed angiogenesis through the VEGF, Ang-2, and PDGF signaling pathways.
The study helps to provide a deeper understanding of the mechanism of action of FDI-6. Our
findings suggest that anti‑angiogenesis could be another critical underlying mechanism of FDI-6
anticancer activity in TNBC and further open a new therapeutic window for TNBC patients by
targeting FOXM1.
Keywords: Breast cancer, Metastasis, Angiogenesis, FOXM1, FDI-6, VEGF
1. Introduction
Breast cancer is caused by abnormalities in cells inside the milk ducts of the mammary gland.
These cancer cells divide uncontrollably and may metastasize through axillary lymph nodes or
systemic circulation to secondary organs such as bones, lungs, or liver (1). According to the Global
Cancer Report in 2020, breast cancer is the first leading cause of cancer deaths among women
worldwide (2). Metastasis is a key event of cancer progression and the primary cause of mortality
in breast cancer patients. 15-20% of breast cancer patients are diagnosed with the triple-negative
breast cancer (TNBC) subtype, in which lacks three major receptors, estrogen receptors (ER),
progesterone receptors (PR), and human epidermal growth factor receptor 2 (HER2). TNBC has
the worst prognosis due to its aggressive nature. Several studies have shown that this type of breast
cancer is more likely to metastasize to other organs which increases the severity of the disease (3).
Currently triple negative breast cancer generally responds well to chemotherapy at the beginning
of the treatment; however, it still lacks therapeutic targets, leading to poor clinical outcomes.
In previous studies, TNBC has been shown to exhibit a high expression of FOXM1 protein
(4), and Hs578T cells represent the most suitable TNBC cell line model with its high expression of
FOXM1 (5). FOXM1 is a transcription factor that regulates cell division and is involved in
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carcinogenesis and progression. Interestingly, a previous report from our laboratory showed that
the Forkhead domain inhibitor-6 (FDI-6) effectively suppressed cancer cell proliferation, cell
growth and cell migration in TNBC cells (5). In terms of its function, FDI-6 can bind directly to
FOXM1, and prevent FOXM1 from binding to its genomic target (6). Angiogenesis, formation of
new microvessels, is another critical aspect of cancer growth because it enables delivery of oxygen
and nutrients. Angiogenesis is regulated by angiogenic factors such as vascular endothelial growth
factor (VEGF), angiopoietin-2 (Ang2) and platelet-derived growth factor (PDGF) which are
secreted by cancer cells and play an important role in angiogenesis (7). VEGF, Ang-2 and PDGF
have been shown to synergistically act to induce endothelial destabilization, increase vascular
branching and enhance an angiogenic activity during the angiogenesis process (8-11). All these
proteins have been previously shown to be strongly expressed and localized in cancer cells (12,13).
FOXM1 was also previously found to regulate the activity of the VEGF promoter (14). However,
the anti-angiogenic effect of Forkhead domain inhibitor-6 has not been clearly described.
In this study, we therefore aimed to investigate the inhibitory effect of FDI-6 on angiogenesis
using the Hs578T, MDA-MB-231, and HUVEC cell lines as study models. The analysis of these
data will then serve as preliminary inputs to help with a deeper understanding of the mechanism of
action of FDI-6 and hopefully open up a new therapeutic window for TNBC patients by targeting
FOXM1.
2. Methods
2.1 Cell culture
The Hs578T cells and HUVECs used in the study originated from the American Type Culture
Collection (Manassas, VA, USA). The Hs578T cells were cultured in Dulbecco modified Eagle
medium (DMEM) supplemented with 10% fetal bovine serum (FBS), GlutaMAX, and penicillinstreptomycin. DMEM and all of the supplements were purchased from Gibco (Life Technologies
Ltd., Paisley, UK). HUVECs (endothelial cells) were cultured in vascular cell basal medium to
which growth kit components were added as follows: rh VEGF, rh EGF, rh FGF basic, rh IGF-1,
L-glutamine, heparin sulfate, hydrocortisone hemisuccinate, FBS, and ascorbic acid. DMEM and
all of the supplements were purchased from the American Type Culture Collection (Manassas, VA,
USA). Cell culture was done under standard conditions (37°C in a humidified atmosphere, 5%
CO2).
2.2 Tube formation assay
Matrigel was coated on a plate, then incubated at 37°C for 30 minutes to allow the Matrigel
to harden. The HUVECs were suspended in conditioned media of cancer and seeded on the Matrigel
plates at 37°C and 5% CO2 for 6 h. The new tube formation will be captured with the Lionheart
Bright-field and the angiogenesis results analyzed with ImageJ.
2.3 Real-Time Quantitative PCR (qPCR) Assay
The total RNA extraction was done using an RNeasy Mini Kit (Qiagen, Hilden, Germany),
according to the manufacturer’s instructions. Then, 1 μg of the total cellular RNA for each of the
conditions was used to generate complementary DNA using Superscript III reverse transcriptase
and oligo-dT primers (Invitrogen, Paisley, UK). qPCR was done using a HOT FIREPol EvaGreen
qPCR Mix Plus (no ROX). The amplifications were performed on a CFX Connect real-time system
(Bio-Rad, Hercules, CA, USA). The results were normalized using the L19 mRNA expression as a
reference gene. All of the qPCR experiments were repeated at least three times, and the relative
expression shown as average ± S.D. (n = 3). Statistical was determined by Student’s t-test and the
significances were set at * p < 0.05, ** p < 0.01 and *** p < 0.001. The primer sequences are shown
in Table 1.
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2.4 Statistical Analysis
All experiments were performed in triplicate. The data was statistically analyzed using t-test
or ANOVA. A P value <0.05 was used to indicate a statistically significant difference.
Table 1 List of primer sequences used in the study.

3. Results
3.1 FDI-6 significantly downregulated the expression of FOXM1 and VEGF, a key regulator of
angiogenesis in Hs578T triple-negative breast cancer cells
First, we examined the effect of FDI-6 on FOXM1 mRNA expression in Hs578T cells by
RT-qPCR, and found that FDI-6 was able to significantly reduce the expression of FOXM1 (Fig.
1). Then, we investigated the mRNA expression of VEGF, a growth factor important for inducing
angiogenesis. FDI-6 also suppressed the expression of VEGF in a dose-dependent manner (Fig. 2).

Fig. 1. The relative mRNA expression levels of FOXM1 in FDI-6-treated Hs578T cells in comparison to the controls as
determined by RT-qPCR and normalized against L-19, the housekeeping gene. The bar graphs represent the average of
three independent experiments ± S.D. (n = 3). *** p < 0.001.
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Fig. 2. The relative VEGF mRNA expression levels of the treated Hs578T cells in comparison with the controls as
determined by RT-qPCR and normalized against L-19, the housekeeping gene. The bar graphs represent the average of
three independent experiments ± S.D. (n = 3). *** p < 0.001.

3.2 Inhibitory effect of FDI-6 on tube-like structure formation of HUVEC cells
For evaluating the anti-angiogenic potency of FDI-6, we performed a tube formation assay,
a widely used in vitro experiment model to evaluate angiogenic properties by measuring the
formation of tubular structures from vascular endothelial cells. Briefly, HUVECs were plated onto
Matrigel in conditioned media. The condition media containing several cytokines was collected
from an Hs578T cell line which was treated with FDI-6. Our results showed that a tube-like
structure formation of the HUVEC cell line interfered, approximately 45.85%, after culturing cells
with the FDI6-treated condition media for 6 hours (Figs. 3, 4).

Fig. 3. Representative images from the tube formation assay of the HUVECs after being treated with 0 µM and 10 µM
FDI-6 in Hs578T cells.
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Fig. 4. The bar graphs represent the average relative tube length of the HUVECs in comparison with the controls from
three independent experiments ± S.D. (n = 3). *** p < 0.001.

3.2 FDI-6 significantly inhibited angiogenesis-associated factors in triple negative breast cancer
cells (Hs578T)
Based on the aforementioned results, it seems that the FDI-6 displayed effective antiangiogenic activity and could disrupt tube formation in endothelial cells. However, not only
vascular endothelial growth factors (VEGF), but also angiopoietin-2 (Ang2) and platelet-derived
growth factor (PDGF) play important roles in angiogenesis, both of which are secreted by cancer
cells, and synergistically act to induce endothelial destabilization, increase vascular branching and
enhance angiogenic activity (8). We then examined the effect of FDI-6 on these two key
angiogenesis-associated factors on mRNA expression by using RT-qPCR. The results showed that
FDI-6 significantly reduced the expression of Ang-2 and PDGF in Hs578T cells (Fig. 5).

Fig. 5. The relative mRNA expression levels of Ang-2 and PDGF, angiogenesis-associated factors of the treated Hs578T
cells in comparison with the controls as determined by RT-qPCR and normalized against L-19, the housekeeping gene.
The bar graphs represent the average of three independent experiments ± S.D. (n = 3) * p < 0.05, *** p < 0.001.
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4. Discussion
TNBC is aggressive and has no specific molecular targets for treatment. Interestingly,
previous studies have shown that FOXM1 is highly expressed in TNBC (Hs578T cells). So,
targeting FOXM1 may be a therapeutic strategy for TNBC. FDI-6 has been identified as a recent
FOXM1 inhibitor. However, the anti-angiogenic and anti-metastatic effects in TNBC cells are not
well understood. In this study, we therefore evaluated the anti-angiogenic activity of FDI-6 in
TNBC cells.
According to the mRNA expression of FOXM1 and VEGF after inhibition of the FOXM1
protein with FDI-6 using RT-qPCR. FOXM1 and VEGF, a key angiogenic activator produced and
secreted by cancer cells, showed decreased expression in Hs578T cells. Consistent with previous
reports, inhibition of FOXM1 using specific siRNA and shRNA targeting FOXM1 lead to a
significant decrease in expression and activity of VEGF proteins in glioma (8). Another study
reported that FOXM1 functioned as a transcriptional VEGF promotor (14). In terms of antiangiogenic potency of FDI-6, we found that 10μM FDI-6 significantly prevented capillary tube
formation of HUVECs. It has also been reported that depletion of FOXM1 reduced the expression
of VEGF and the number of tube formations in HUVECs glioma culture (14).
In order to fulfill the molecular mechanism of action in the anti-angiogenesis of FDI-6, we
then used FDI-6 at a concentration of 5 µM, which is less cytotoxic in normal cells (5) to determine
its inhibitory effect on other main angiogenesis-associated factors, including angiopoietin-2 (Ang2)
and platelet-derived growth factor (PDGF). We found that FDI-6 was also able to effectively reduce
Ang-2 and PDGF expression in TNBC cells. Ang-2 signaling has been reported to promote
angiogenesis by working together with VEGF. It is overexpressed in many types of cancer and
involved in brain function. The blockade of the VEGF/Ang-2 pathway has been also revealed a
significant reduction in permeability, drug uptake, and metastatic burden (7). On the other hand,
PDGF signaling can also enhance endothelial cell migration through the remodeled ECM and
formation of new blood vessels (15). Previous report has also reported that dual inhibition of
PDGFR and VEGFR-2 reduces the angiogenesis of GBM more effectively, leading to greater antitumor activity (16). Therefore, our current results sugest that FDI-6 can inhibit the VEGF/Ang2/PDGF signaling pathways and angiogenesis.
However, to confirm these findings, the direct effect of FDI-6 on transcription factor FOXM1
activity related with the expression of VEGF, Ang-2 and PFGF should be confirmed in future
studies, using chromatin immunoprecipitation (ChIP) analysis or the luciferase assay. Also, its
effects on HUVEC cell proliferation, migration and tube formation should be repeated in a dosedependent-manner.
5. Conclusion
This study reported original promising evidence indicating the inhibitory effect of Forkhead
domain inhibitor-6 on angiogenesis. We found that Forkhead domain inhibitor-6 could significantly
inhibit FOXM1 expression and its activity in promoting angiogenesis through VEGF, Ang-2, and
PDGF signaling. This can lead to a better understanding of the mechanism of action and
opportunities for the development of Forkhead domain inhibitor-6 as an anti-angiogenic therapy for
TNBC patients.
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ABSTRACT
This study aimed to describe ICU nurses’ experiences in communication with intubation older
patients (IOPs). Focus group discussions, with a total of 13 nurses from a Medical Intensive
Care Unit (MICU) and a Medical Respiratory Care Unit (MRCU), having met the inclusion
criteria were included. Data were analyzed using a qualitative content analysis method:
trustworthiness of the study was established.Three major thematic categories were identified;
namely: (1) Nurses’ communication requirements with IOPs, (2) Barriers in communication with
IOPs, and (3) Enhancing effective communication between nurses and IOPs. This study's
findings, from the nurses’experiences, provides knowledge and understanding that will be
useful to improve and develop strategies as well as devices to enhance effective communication
between nurses and IOPs.
Keywords: Communication, Intubated older patients, Intensive care nurses
1. Introduction
Compared to other age groups, older patients often have respiratory failure requiring invasive
ventilator support (1). Invasive ventilator support involves the insertion of an endotracheal tube or
tracheostomy tube for oxygen administration. As a result, they are temporarily unable to
communicate verbally.
Age is a significant factor related to the ability of applying communication skills (2 -3). Due
to the loss of senses used in communication activities muscle function is decreased, making it
difficult to write and provide non-verbal clues required for communication with nurses when
patients have an endotracheal tube inserted. Hence, the inability to communicate verbally during
intubation is a significant issue for older patients (4).
Nurses are the most significant communication partners, as they are present 24 hours at the
IOPs’ bedside. Therefore, effective communication between nurses and intubated older patients
will help nurses know and understand the actual needs of their older patients during intubation.
Previous nursing studies have tried to resolve the communication problems between nurses and
intubated patients, however, there are very few studies focused on an understanding of nurses’
experiences in communication with IOPs (4,5).
According to the Linear Model, communication consists of four components: speaker or
sender, message, receiver, and channel (6). Nurses and patients can change the roles of the sender
and receiver. Therefore, in addition to studying IOPs’ communication, focusing on the nurses'
experiences related to communication between nurses and IOPs will also provide important
knowledge from the ‘real world’ of nursing practice that may help resolve said communication
issues.
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With this in mind, this study aimed to explore and describe the nurses’ experiences in
communication with older patients during endotracheal intubation. The findings of this study will
be important to manage appropriate communication strategies that will improve the communication
effectiveness between nurses and older intubated patients. Additionally, this study will serve to
bridge the knowledge gaps for future studies.
2. Methods
2.1 Design and setting
This study is a part of our research and development study, which aims to develop and
evaluate the Communication Nursing Program Using the Multimedia-Assisted Communication
Tablet for Intubated Elderly Patients. In the case of the main study, problems and needs assessment
constitute the first step of the first phase. As this study is in relation to that part. qualitative research
was used in this study. The settings of the study are within the MICU and MRCU of a tertiary
hospital in southern Thailand.
2.2 Ethical Consideration
The study was approved by the Institution Review Board, Faculty of Medicine, Prince of
Songkla University (number REC.64-280-19-9).
2.3 Participants
In terms of inclusion criterion; the nurses of either the MICU or MRCU whom were willing
to participate in this study qualified for inclusion. Nurses with less than one year of experience in
communicating with IOPs were excluded. A total of thirteen nurses participated in this study; six
nurses from the MICU and seven nurses from the MRCU. There were eleven females and two
males. The average age was 33 years old, while the minimum and maximum ages were 24 and 50.
There were four nurses with a year of nursing experience, four nurses with 3-5 years of nursing
experience, two nurses with 5-10 years of nursing experience, and three nurses with more than 10
years of nursing experience. They had all received a bachelor's degree.
2.4 Data collection
Three focus group discussion activities, based on the topic “Communication between Nurses
and Intubated Older Patients”, were arranged in the sessions: first for six MICU nurses, then for
three MRCU nurses, and finally for four MRCU nurses. There were nine guiding interview
questions foreseen; however, only seven questions related to this study were included: 1) What
things do you communicate with IOPs? 2) What techniques or methods do you have for
communicating with IOPs? 3) What difficulties and obstacles do you encounter in communicating
with IOPs? 4) How do you feel when you encounter problems and barriers in communicating with
IOPs? 5) How do communication problems and obstacles affect you and your ward? 6) How would
you like to resolve communication problems between nurses and IOPs in your ward? and 7) What
suggestions do you have for promoting effective communication between nurses and IOPs in your
ward? The guiding questions used in the group discussions were validated by three experts. Each
focus group discussion lasted around 30 - 45 minutes. Discussion voices in each focus group
discussion were recorded with the permission of all participants.
2.5 Data analysis
Data from the tape-recorder were transcribed by a researcher. Qualitative content analysis
was used (7). Transcriptions were read repeatedly. Significant words, phrases, and statements were
selected and coded by the researchers. Then, same meanings were grouped into categories.
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2.6 Trustworthiness
Trustworthiness of this qualitative study8 was established. Member checking was used to
reach credibility, and the findings were sent to the participants to validate. Dependability was
attained by another researcher, who audited data analysis and findings. In addition, conformability
was performed by the researcher, who kept tape records of the focus groups and all documentations
of the study systematically.
3. Results
Three major thematic categories were revealed from data analysis, as in the following:
3.1 Thematic category 1: Nurses’ communication needs with intubated older patients.
This thematic category consists of five themes.
3.1.1 Nurses’ self-introduction and giving orientation
Participants described that they needed to introduce themselves to the IOPs at the beginning
of communication. After which, they oriented the IOPs in regards to: the date, time, and place, so
as to prevent delirium. The participants knew that the IOPs were easily startled; thus, the orientation
would also help in assessing any confusion among IOPs.
“I started with greeting the awakened patients when I first met them. I introduced myself in
that I am a nurse. Then I told them what the date and time was to prevent delirium in the older
patients” (Participant 11).
3.1.2 Giving information regarding endotracheal tube
Participants were required to provide details to the IOPs regarding: (1) the reasons for
intubation; (2) the consequences; such as, having a sore throat, receiving secretion suctioning to
clear the airway; the need of restricting body movements; refraining from eating via the mouth; (3)
the IOPs’ proper behaviors during intubation; (4) the dangers of unplanned or self-extubation; and
(5) communication methods. The participants understood that the IOPs were frightened and anxious
when they could not speak normally. Therefore, they explained to the patients, so that they would
understand, that this was temporarily voiceless caused by undergoing intubation.
“Intubated older patients do not know that they are intubated and cannot speak aloud. In my
opinion, they might be worried or scared. So, we have to tell them that they cannot temporarily
speak and advise them how to communicate via other methods” (Participant 10).
3.1.3 Explaining nursing procedures and medical treatments
Participants had to explain to the IOPs concerning nursing procedures and medical
treatments; such as, medicines, catheters and medical equipment that are provided for them. They
learned that if the IOPs knows, then they will be more comfortable and cooperate with the nurse
care.
“We (nurses) speak and make a gesture of flipping our hands to tell him that we are going to
change their position. When thye understood, they relaxed and began to move their body to the
other side, while not being tense anymore. It was then easy for us to change their position”
(Participant 9).
“I informed my intubated older patients about the catheters that had been implanted in their
bodies and explained the advantages and hazards as well as a decent method to live with said
equipment” (Participant 5).
Moreover, communication is required in order to ask the IPEs to make a decision about their
medical treatment that is in accordance with their goals.
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“If the patient is conscious, I will always ask the patient whether they agree to receive any risky
procedures or not; as perhaps the decision of the relatives did not meet the needs of the patient”
(Participant 10).
3.1.4 Exploring the needs of intubated older patients
Participants described how they often communicate with the IOPs to determine their
individual care needs, which included; physical, psychosocial and spiritual needs. Psychosocial and
spiritual needs are specific to older patients; especially those related to their families.
“I have communicated with some intubated older patients and basic needs like food,
excretion and hygiene are required. However, they usually tell me the same things. Their last goal
is to stay home with their families. Communication topics are often related to their families; such
as, the need to meet or call their son or daughter and the need to go home” (Participant 8).
3.1.5 Calming the intubated older patients
Participants needed to communicate their caring to calm the IOPs’ minds when they were
frightened, terrified or startled. This type of communication includes both nonverbal and verbal
language; such as, words that indicate that the nurse is right beside the patient, confirming that the
patient is safe and touching or stroking the patient's hands to let them know that they are not alone.
“I went closer and grabbed his hand and said, don’t be scared, the nurse is right here. Also,
explaining what happened. I always lightly touch his hand and finally he calms down” (Participant
8).
3.2 Thematic category 2: Barriers in communication with intubated older patients
There are five themes in this category.
3.2.1 Communication limitations of intubated older patients
Participants informed that the IOPs’ communication limitations are the greatest barrier to
communicating with them. The effects of aging result in abnormal vision and hearing, which are
important components of the communication process. Going deaf, presbyopia and cataracts are the
most commonly found problems:
“There was a deaf patient, who would try to read our lips as well as which intubation affects
the mute; as a result, communication is tough” (Participant 9).
“Most of these older people often have vision problems. Some have cataracts and others have
presbyopia. This will create a problem when we explain something through visual media”
(Participant 10).
Also, the decreasing cognitive and neuromuscular abilities of older patients affects their
ability to use alternative communication methods during intubation; such as, using gestures and
writing.
“Most intubated older patients couldn't write, because their hands were trembling, weak and
their arms were swollen” (Participant 11).00
3.2.2 Nurses' workload
Participants reflected that nurse often reduced their communication with patients during
busy shifts; especially those who had difficulty communicating, such as the elderly. They paid more
attention to the patients whose condition was worsening or had unstable vital signs.
“I used to ignore some conscious patients who are calling me by head nodding or bed kicking,
while other patients were worse. However, I must ensure that they do not have any emergency
troubles” (Participant 8).
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Furthermore, the participants frequently anticipated the numerous nursing tasks that they
must complete throughout each shift. As a result, communicating with intubated older patients may
be pushed to the bottom of the priority list.
3.2.3 Lack of nurses’ communication skills training
A lack of communication skills training causes communication issues between nurses and
intubated older patients. It takes a certain skill to communicate with the elderly. Nurses must
communicate in a succinct and straightforward manner. Also, while communicating with older
people, nonverbal communication skills are extremely vital for conveying respect and trust: “Older
patients are individuals, but they still require the same things. There is respect and trust” (Participant
8).
However, the participants said that there was no communication training, and new nurses
often face greater communication difficulties than their seniors.
“There are no communication sessions in the training plan for new nurses; as communication
is not clearly mentioned in the major nurses' competencies. This is a difficulty for novice nurses,
because they have to learn through their experiences” (Participant 11).
Senior nurses acquired the steps in communicating with the IOPs, by starting with simple
ways; such as, using lip-reading questions, then advancing to writing or using equipment. Young
nurses, on the other hand, frequently communicated at a basic level. They did not use any
communication tools, and they were still were not able to understand the patients’ messages; as a
young nurse expressed:
“I communicate by asking yes-no questions more than 10 times. I believed that it must have
been right once out of about 10 times, but it is still the same” (Participant 2).
3.2.4 Nurses’ attitude
Participants described that the nurses in the medical intensive care unit and medical respiratory
care unit prioritized their care for critical physical illnesses. The value of their nursing care is
dependent on the success of obviously critical illness improvement. Thus, communication to
understand the real needs of the IOPs is of latter concern in their nursing care management.
“In emergency situations, even if they show me that they are attempting to talk to me, I am
concerned about the patients’ critical illness first; such as, stable blood pressure, normal EKG and
having enough oxygenation. After that, I will communicate with them when everything is steady”
(Participant 8).
Long periods of communication failure made the nurses feel like they were failing at their
jobs; especially the novice nurses. As a result, they avoid communicating with the IOPs.
“I prefer to provide nursing care to the unconscious patients, rather than the conscious ones,
because I feel like it is uncontrolled to deal with the patients’ needs and it takes a lot of time.
Sometimes it is difficult to understand them. Even if my senior could help me, I felt like I am a
team burden” (Participant 13).
3.2.5 Lack of effective communication methods
Participants admitted that they did not have a good tool or method to communicate with IOPs.
They felt that communication with the elderly was more challenging than with other age groups.
As it requires specific tools or strategies to promote effective communication, some communication
tools that have been developed; however, they are not appropriate for the elderly.
“I've seen that the ward has made a communication picture book. The picture size is neither
too large nor too small, but the smallest sizes are the words. The letters are difficult for older patients
to read. I haven't used it for a long time, because it looks difficult” (Participant 10).
Another participant confirmed,
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“When we need to ask intubated older individuals to make a decision about obtaining the
triple lumen catheter insertion, utilizing the media to communicate about essential medical
treatment is quite challenging. They are unable to see, due to eye conditions. They require
eyeglasses, but they are not readily available in the ICU” (Participant 5).
3.3 Thematic category 3: Enhancing effective communication between nurses and intubated older
patients.
This category includes three themes.
3.3.1 Intention in communication
Participants viewed that a sincere intention to communicate with the IOPs is vital to increase
effective communication. The nurses must set their minds to that of concern, and continue to
acknowledge and understand the patients’ needs and wishes. They should be sensitive to the IOPs’
desirable communication method and react to them appropriately.
“If we are unable to communicate immediately, tell the patient the reason for their waiting.
Assign someone to communicate with them if you are not available” (Participant 4).
3.3.2 Following a suitable communication strategy
Participants shared that they employed some communication techniques that were
appropriate for communicating with the IOPs, resulting in successful communication. Choosing the
right communication technique, decreasing constraints, boosting the elderly's visibility and hearing,
using media for communication and using gentle nonverbal language is required.
“I use a slightly sweet tone when approaching the patient. They can feel that we will not hurt
them. It was an intubated older patient who was always agitated. He calmed down when I held his
hands while talking to him” (Participant 12).
Some participants suggested communication training for new nurses in order to have good
strategies to communicate with the IOPs.
“I think there should be training on communicating with new nurses, or providing some
appropriate communication strategy between nurse and intubated older patients” (Participant 2).
3.3.3 Family involvement
Participants explained that engaging families in communicating with the IOPs often facilitate
successful communication. This is because the family members are familiar with the IOPs;. hence,
they can understand the IOPs’ unique demands.
“I believe that family members are highly useful in talking with and caring for intubated older
patients. In general, family members will know what patients typically need better than we do.
Therefore, in circumstances when communication is problematic, relatives should be brought in to
assist” (Participant 6).
4. Discussion
Although, previous studies have shown that communication issues between nurses and
intubated patients were typical (4, 9 -13). This study revealed the aspects of communication needs
and problems that are particular to IOPs from the nurses’ experiences.
The nurses' communication needs with IOPs in this study have some differences from other
studies in that the nurses expressed their desire to communicate with IOPs to know and respond to
the needs of the IOPs (4-5). The focus in communication was recognizing the rights to selfdetermination and decision-making of the IOPs. The nurses ensured that all medical information
and options were provided to IOPs in order for them to make the best decision for themselves.
Therefore, communication was utilized as a tool to engage the nurse and the IOPs into caring for
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the IOPs as well as advocating for the patients’ rights. In addition, the nurses demonstrated how
they utilized gentle hand touching and body language in their communication to calm the IOPs
during stressful situations, which gained trust from them. This finding is consistent with the
previous studies that mentioned a good nonverbal expression was essential in communication with
older patients (2-4).
As to the prior knowledge concerning aging communication barriers, issues related to
abnormal seeing and hearing leading to communication problems were also found in this study (24). Moreover, for IOPs, impaired muscular motor capacity impacts the inability of alternative
communication methods; such as, writing and the use of hands. Thus, the difficulties in
communicating with IOPs did not correspond to their hard-explanation needs; particularly in the
psychosocial and spiritual dimensions. Hence, the devices that are appropriate with IOPs
communication’s capacities and limitations are needed to use in enhancing more effective
communication.
Likewise, the nurses' communication obstacles were prominently noted in this study. The
nurses’ attitude led to nurses’ practice. The nurses' attention was frequently attracted to the patients'
illnesses and their workload, which pushed communication with IOPs to the bottom of their priority
list. Furthermore, nurses’ communication skills were detailed. According to our findings, it was
shown that the junior nurses had more communication problems with IOPs than the senior nurses.
This is because they had obviously not received communication skills training, as per the other
required nursing competencies.
Consequently, the nurses require communication skills training coupled with an appropriate
communication strategy in order to improve effective communication between nurses and IOPs: as
described in the last finding theme. This finding is in accordance with previous studies, which aimed
to explore or develop effective communication for general intubated patients (9-10, 14-15).
5. Conclusion
This study's findings from the intensive care nurses’ experiences provides significant
knowledge and understanding concerning the communication needs, problems and effective
strategies between nurses and intubated older patients. These findings will be recommended for
further research to develop strategies and devices to enhance effective communication between
nurses and intubated older patients within intensive care settings.
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