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Editor's Note

In the year 2020, nothing is more popular than Coronavirus disease 2019 (COVID-19). This also includes
scientific publication. In just a few months, there are 1,228 articles on PubMed about COVID-19 and severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)." Furthermore, articles in popular preprint server medRxiv and
bioRxiv’ about COVID-19 and SARS-CoV-2 have reached 760. This is quite a phenomenon for scientific
publishing as headlining by Jeffrey S. Flier as “Covid-19 is reshaping the world of bioscience publishing’”’

Comparing to similar events of viral epidemic; severe acute respiratory syndrome (SARS) and Middle
East respiratory syndrome (MERS), there were similarity in surges of scientific publications.* We can expect many

more research and publications to come as COVID-19 epidemic is still going on.

]
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The Economist

However, it would be wise for scientific readers to be skeptical and cautious about validity of each study.
Rushing and competition are risk factors to mistakes. For example, the recent study about efficacy of Favilavir in
treatment of COVID-19 has been published in journal “Engineering”” which is the official journal of the Chinese

Academy of Engineering and Higher Education Press.’ This would initiate some doubts in validity of the study.

Asst. Prof. Dr. Chusak Okascharoen
Editor in Chief

Rama Med J Vol.43 No.1 January - March 2020
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Distinguishing Renal Cell Carcinoma From Other Focal Renal Lesions on

Multidetector Computed Tomography

Pornphan Wibulpolprasertl, Chompoonuch Thongthongl, Bussanee Wibulpolprasert1

" Department of Diagnostic and Therapeutic Radiology, Faculty of Medicine Ramathibodi Hospital, Mahidol University,

Bangkok, Thailand

Background: The increased use of imaging modalities has led to a greater
incidence in depicting solid renal mass. These lesions comprise a wide spectrum

of malignant such as renal cell carcinoma (RCC) and benign histologies.

Objective: To determine the multidetector computed tomography (MDCT)

features that discriminate RCC from other focal renal lesions.

Methods: A retrospective review was performed on 148 patients who
underwent renal CT scan followed by renal surgery or biopsy during January
2008 to July 2014. Specific predictive MDCT features of RCC were determined
by logistic regression analysis. Interobserver agreement (kappa [K] values) was

also calculated for each CT feature.

Results: In 148 pathologic proved focal renal lesions, 91 (61.5%) were RCCs
and 57 (38.5%) were non-RCCs. RCCs were more likely to be in male patients
(OR, 5.39; 95% CI, 2.25 - 12.90), no internal fat component (OR, 46.50;
95% CI, 5.25 - 411.90), locate at peripheral (OR, 7.41; 95% CI, 1.63 - 33.73),
and mixed central-peripheral locations (OR, 26.22; 95% CI, 4.23 - 162.58)
of the kidney. There was moderate-to-excellent agreement among the readers
over all these features (K =0.43 - 0.91).

Conclusions: Focal renal lesion with no internal fat component in MDCT is the

most useful characteristic in differentiating RCCs from others.

Keywords: Renal cell carcinoma, Renal mass, Computed tomography
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Introduction

Renal cancer represents around 3% of all cancers
with an age-standardized rate (ASR) incidence and
mortality per 100 000 of 11.8; 4.1 vs 2.5; 1.3 in males
in more developed vs less developed areas and of
5.8; 1.7 vs 1.4; 0.8 in females in more developed vs less
developed areas, respectively.' Generally, during the
last 2 decades, there has been an annual increase
of about 2% in the incidence both worldwide and
in Europe.’

Renal cell carcinoma (RCC) is the most common
solid lesion in the kidney and accounts for approximately
90% of all kidney malignancies.’ In Ramathibodi cancer
registry reported in 2014, RCC was found in 42 patients
from a total of 54 kidney tumors (77.78%)." As tumors
are detected more frequently using imaging techniques
such as ultrasound, computed tomography (CT),
and magnetic resonance imaging (MRI), the numbers of
RCC diagnosed incidentally has increased. These tumors
are often smaller and at a lower stage than discovered
non-incidentally group.™*

Consequently, the incidence of benign renal masses
increases along with incidence of RCC as well as
current imaging and biopsy techniques cannot accurately
predict the histological features of renal tumors.””
The ball-versus-bean strategy is a useful framework
for analyzing the imaging characteristics of renal masses,
in which RCC is the prototypic ball-type lesion."

Furthermore, different MDCT features enable to
discriminate various renal pathologies. The recent study'’
determined 5 significant MDCT features that can
discriminate infiltrative transitional cell carcinomas from
other infiltrative renal lesions including solitary lesion,
absence of internal calcifications, poor enhancement,
presence of pelvicalyceal system involvement and
perinephric tissue invasion.

The objectives of this study were to determine the
MDCT features that discriminate RCCs from other focal

renal lesions by using renal pathology as reference standard.

Rama Med J Vol.43 No.1 January - March 2020
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Methods

Participants and Ethics

The local institutional review board approved this
retrospective cross-sectional study (No. MURA2013/307
on May 21, 2013) as following ethical rules. For this
type of study formal consent is not required.

This study included images from examinations
that were performed with MDCT of the kidney at
Ramathibodi Hospital, Mahidol University, Thailand
from January 2008 to July 2014. Two last year radiology
residents reviewed the report of all CT scans, using
“renal mass” as a keyword to select the patients.

The inclusion criteria were imaging diagnosis of
focal renal lesion, available imaging of CT scan of the
kidney, and undergoing renal surgery with pathology
report. Patients with renal cysts (Bosniak classification

of I to ITF) and age less than 15 years were excluded.

Study Design
Histopathology Findings

This study reviewed the pathology reports using 2004
WHO histological classification of tumors of the kidney which
served as the reference standard for diagnosis of diseases.
The surgical specimens from nephrectomy, nephroureterectomy,
biopsy, and excision were analyzed by the pathologists.
MDCT

Three MDCT machines were used for all imaging studies
according to the standard protocol of the local institution
as follows: 1) 320 slices MDCT (Aquilion ONE; Toshiba
Medical Systems Corp, Tokyo, Japan; 2) 128 slices MDCT
(Aquilion CX; Toshiba Medical Systems Corp, Tokyo, Japan);
3) 64 slice MDCT (SOMATOM Sensation 64; Siemens
Medical Solutions, Malvern, PA, USA).

All CT examinations were obtained during patient
breath-holding with the following parameters for
imaging acquisition and reconstruction: 120 kVp,
automated tube current, a section thickness interval of 3 mm,
section collimation 0.5 x 80 mm, rotation time 0.5 seconds,

pitch factor 0.813, and helical pitch 65. Protocols varied
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depending on the type of examination. All patients
received about 1000 mL of oral suspension (1000 mL
of water and 20 mL contrast material 30 - 60 min before
CT and 1.5 - 2 mL/kg (maximum 100 mL) of nonionic
300 - 320 mgl of intravenous (IV) contrast material.
The IV contrast material was injected into antecubital vein
using a mechanical injector at a rate of 2.5 - 3.0 mL/sec,
a bolus tracking algorithm was used to determine the
onset of imaging of corticomedullary or arterial phase
(30 - 40 seconds), nephrographic or venous phase
(70 - 90 seconds). For bolus tracking, a region of interest
(ROI) was placed in the thoracoabdominal aorta junction,
with a trigger set to begin at 120 - 150 Hounsfield units (HU).
Imaging Interpretation

The MDCT images were independently interpreted
by one last year radiology resident and one experienced
abdominal imaging radiologist. Each reader used a
standardized form to look for imaging features of focal
renal lesions. Primary clinical outcome was used to define the
imaging features to differentiate RCC from other pathologies.

The CT features in this study were determined as follows:
1) Fatty component: an attenuation threshold of less than or
equal to -10 HU with an ROI of at least 19 - 24 mm’ is optimal
for the diagnosis of fat containing angiomyolipoma
(AML);" 2) Pre-contrast density: the attenuation of the
renal parenchyma typically ranges from 30 HU to 40 HU,
and that of hyperattenuating renal masses is usually is
at least 40 HU, but no higher than 90 HU;13 3) Degree of
enhancement: the cutoff points to separate tumors into mild,
moderate, or avid enhancement groups were 97 HU and
140 HU during the parenchymal phase (70 - 90 seconds after
contrast administration), respectively.'* This study measured
the attenuation of a round or elliptical ROI cursor over
an enhanced area, which was at least 1 cm” and excluded
the area of calcification;"” 4) Three patterns of enhancement:
homogenous enhancement is indicated when most areas
in the tumor showed a uniform degree of enhancement.
Predominantly peripheral enhancement is considered
when most portions of the tumor are not enhanced and

only the peripheral rim or septa shows enhancement.

Ramathibodi

Medical Journal

The remaining cases were considered to have heterogeneous
enhancement. The enhancement pattern of a tumor was
generally affected by its size because the larger a tumor grows,
the more frequently intratumoral necrosis or hemorrhage
occurs;]5 5) Intratumoral vessels: data were recorded
when the vessel run into the tumor in post contrast phase
scan; 6) Border: the lesions with well-defined border
were depicted, which some of them had pseudocapsule,
a thin linear enhanced rim/band on post-contrast
surrounding the tumor;16 7) Location: a centrally located
renal tumor is defined as a mass that reaches up to the
renal pelvis as opposed to a peripheral renal tumor that
protrudes into the perirenal fat.'” The large tumor reached
up to renal pelvis and also protruded into perinephric fat,
defining as mixed central and peripheral locating mass; and
8) Associated findings: vascular involvement was defined
as irregularities, intraluminal thrombus or enhancement
of the renal artery, renal vein or inferior vena cava (IVC).
Pelvicalyceal system involvement was defined as filling
defectormural thickening. Perilesional lymphadenopathy
was defined as short axis dimension of lymph node
measuring more than 1 cm. Adjacent organ involvement
was defined as ipsilateral adrenal gland or psoas muscle
involvement. Perinephric fat involvement was defined
as perinephric fat stranding or soft tissue extension from
the mass. Distant metastasis was defined as lung,

mediastinal, bone or liver involvement.

Statistical Analysis

Interobserver agreement was assessed by kappa
(K) analysis.18 A K value of less than 0.20 indicated
poor agreement; 0.21 - 0.40, fair agreement; 0.41 - 0.60,
moderate agreement; 0.61 - 0.80, good agreement; and
0.81 - 1.00, excellent agreement.

Comparatively categorical variables of imaging
features were tested by chi-square test or Fisher exact
test, and comparatively continuous variables of imaging
features were tested by 7 test or Mann-Whitney test.

Predictive factors of RCC and malignancy were

determined by logistic regression analysis. The results

Rama Med J Vol.43 No.1 January - March 2020
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were expressed as odds ratio (OR), 95% confidence
interval (CI), and P value. After a number of univariate
predictive factors had been determined, forward stepwise
selection was carried out to determine the appropriate
multivariate model. Factors selected for the multivariate
model were those found significant in the univariate model.

All statistical analyses were performed by using
STATA version 13 (Stata Corp. Version 13. College Station,
TX: StataCorp LP; 2013). A P value of less than .05 was

considered statistically significant.

|
Results

Clinicopathological Characteristics of Patients

This study included 148 pathologically proven focal
renal lesions detected on CT in 148 patients. The population
was stratified into 2 groups based on the final histopathological
diagnosis from surgery. One group with 91 lesions (61.5%)

Ramathibodi

Medical Journal

were diagnosed as RCCs and another group with 57 lesions
(38.5%) were diagnosed as non-RCCs, compose of benign
and other malignant lesions. The mean (standard deviation, SD)
age of the patients with RCCs was 59.0 (13.3) years and
for the patients with non-RCCs was 54.6 (12.8) years.
There was no statistically significant difference between
2 groups (P =.05). Among 64 patients with RCCs (70.3%)
were male whereas 42 patients with non-RCCs (73.7%)
were female. There was statistically significant difference
between 2 groups (P <.001). For the presenting symptoms,
gross hematuria was found in 10 RCCs and 4 non-RCCs.
Flank pain (ipsilateral) was found in 1 RCC and 4 non-RCCs.
Palpable mass was found in 4 RCCs and 2 non-RCCs.
Weight loss or severe fatigue was found in 1 RCC. There was
no statistically significant difference of presenting symptoms
between these 2 groups. The median (range) of tumor size
was 6.2 (1.4 -25.0) cm for RCCs and 5.7 (1.1 - 27.0) cm
for non-RCCs (P = .80) (Table 1).

Table 1. Clinicopathological Characteristics of Patients

No. (%)
Parameter Total RCCs Non-RCCs P Value’
(N =148) n=91) (n=57)
Age, mean (SD), y 57.3 (13.3) 59.0 (13.3) 54.6 (12.8) .05
Gender
Male 79 (53.4) 64 (70.3) 15 (26.3)
<.001
Female 69 (46.6) 27(29.7) 42 (73.7)
Presenting symptoms
Gross hematuria 14 (9.5) 10 (11.0) 4 (7.0) 42
Flank pain (ipsilateral) 5(3.4) 1(1.1) 4(7.0) .07
Palpable mass 6(4.1) 4(4.4) 2(3.5) 1.00
Weight loss or severe fatigue 1(0.7) 1(1.1) 0(0) 1.00
Asymptomatic 2(1.4) 1(1.1) 1(1.8) 1.00
No history 16 (10.8) 9(9.9) 7(12.9) .65
Others 104 (70.3) 65 (71.4) 39 (69.6) .50
Tumor size, median (range), cm 6.0 (1.1-7.0) 6.2 (1.4-25.0) 5.7(1.1-27.0) .80

Abbreviations: RCC, renal cell carcinoma; SD, standard deviation.

" P < .05 was considered statistically significant.

Rama Med J Vol.43 No.1 January - March 2020
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Interobserver agreement of calcification, pattern of ~ Table 2. Number of RCCs and Non-RCCs in Focal

enhancement, pelvicalyceal involvement, and distant Renal Lesions From Pathological Findings

metastasis showed excellent agreement (K = 0.82 - 0.91).

Diagnosis No. (%)
Interobserver agreement of intratumoral vessels, RCCs 91 (61.5)
vascular involvement, and perinephric fat involvement
Non-RCCs 57 (38.5)
showed good agreement (K = 0.74 - 0.80). Interobserver
agreement of border, location, and adjacent organ Eeiclsions SR
involvement showed moderate agreement (K = 0.43 - 0.59). AML’ 27 (18.2)
Oncocytoma 4(2.7)
Number of RCC and Non-RCC in Focal Renal Lesion Metanephric adenoma 1(0.7)
From Pathological Findings Xanthogranulomatous pyelonephritis 1(0.7)
Of the overall 148 renal lesions included in
) Cystic nephroma 1(0.7)
this study, 91 (61.5%) were RCCs, and 57 (38.5%)
were non-RCCs. Of the 91 RCCs, 64 (70.3%) were (el 2(14)
clear cell RCCs (Figure 1), 10 (11%) were papillary Other benign lesions 5G4
RCCs, 7 (7.7%) were chromophobe RCCs, 8 (8.8%) Malignancy 16 (10.8)
were unclassified RCCs, and 2 (2.2%) were mixed TCCs 7(4.7)
subtypes RCCs. The non-RCC lesions were stratified Metastasis 5 (3.4)
into 2 categories; first group included all of benign
) A Sarcoma 3(2.0)
lesions such as AML, oncocytoma, metanephric
Other malignant lesions 1(0.7)

adenoma, xanthogranulomatous pyelonephritis, cystic

nephroma, hemangioma, and second group included
non-RCC malignant lesions such as TCC, metastasis,

and sarcoma (Table 2).

Abbreviations: AML, angiomyolipoma; RCCs, renal cell
carcinomas; TCCs, transitional cell carcinomas.

"Nonfat-containing AML 8 lesions.

Figure 1. Computed Tomography (CT) Feature of Clear Cell Renal Cell Carcinoma in the Right Kidney of a
49-Year-Old Male Who Presented With Gross Hematuria

Axial non-enhanced MDCT scan (A) demonstrated an isoattenuated lesion (36 HU) without fat component or calcification
(short arrow). Axial contrast-enhanced multidetector computed tomography (MDCT) scan during arterial phase (B) showed
intratumoral vessel (arrow). Sagittal contrast-enhanced MDCT scan during venous phase (C) revealed predominantly

peripheral and mild enhancement (87 HU) of peripherally locating mass surrounding with pseudocapsule (arrowhead).

Rama Med J Vol.43 No.1 January - March 2020
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Comparison of Imaging Features of RCC vs Non-RCC

Details of imaging features of RCCs vs non-RCCs were
compared. The imaging features which showed a statistical
difference between RCC and non-RCC included internal fatty
component (P < .001), border (P =.008), tumor location
(P=.01), vascular involvement (P =.003), pelvicalyceal
involvement (P =.007), and perinephric fat involvement
(P =.003). The imaging feature which showed a statistical
difference between subtypes of RCC was intratumoral vessels
(P=.002) (Table 3).

Suggestive Features of RCC Compared With Non-RCC
in Focal Renal Lesions

Multivariate logistic regression analysis results of the CT
image characteristics determined 4 predictive factors of RCC
compared with non-RCC consisting of male gender (OR, 5.39;
95% (I, 2.25 - 12.90; P < .001), no fatty component (OR, 46.50;
95% CIL, 5.25 - 411.90, P=001), peripheral location (OR, 7.41;
95% CI, 1.63 - 33.73; P = .01), as well as mixed central and
peripheral locations (OR, 26.22; 95% CT,4.23 - 162.58; P<.001).
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Suggestive Features of Malignancy Compared With
Benign Lesions in Focal Renal Lesions

Multivariate logistic regression analysis results of
the CT image characteristics determined 2 predictive
factors of malignancy compared with benign focal renal
lesions consisting of no fatty component (OR, 45.16;
95% CI,5.46 - 373.19; P<.001) and vascular involvement
(OR, 8.08; 95% CI, 1.42 - 46.15; P = .02).

Suggestive Features of RCC Compared With AML
in Focal Renal Lesions

Multivariate logistic regression analysis results of
the CT image characteristics determined 4 predictive
factors of RCC compared with AML consisting of
solitary lesion (OR, 9.96; 95% CI, 1.31 - 75.76; P =.03),
isoattenuation on non-contrasted CT (OR, 6.01; 95% ClI,
1.42 - 25.46; P = .02), pelvicalyceal involvement (OR, 20.89;
95% CI, 2.44 - 178.60; P = .006), and perinephric fat
involvement (OR, 5.62; 95% CI, 1.37 - 23.05; P = .02)
(Figure 2).

Table 3. CT Imaging Features of RCCs vs Non-RCCs in Focal Renal Lesions

No. (%)
Feature RCCs Non-RCCs P Value’
(n=91) m=57)

Lesions

Solitary 87 (95.6) 49 (86.0)

Multiple 4(4.4) 8 (14.0) 00
Calcification

Peripheral rim 8 (8.8) 6 (10.5)

Non-peripheral 14 (15.4) 5(8.8)

Combination 8 (8.8) 2(3.5) 2

None 61 (67.0) 44 (77.2)
Presence of fatty component 1(1.1) 19 (33.3) <.001
Pre-contrast density

Hyperdense (> 40 HU) 18 (19.8) 19 (33.3)

Isodense (30 - 40 HU) 48 (52.8) 20 (35.1)

Hypodense (< 30 HU) 24 (26.4) 15 (26.3) 00

None 1(1.10) 3(5.26)

Rama Med J Vol.43 No.1 January - March 2020
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Table 3. CT Imaging Features of RCCs vs Non-RCCs in Focal Renal Lesions (Continued)

No. (%)
Feature RCCs Non-RCCs P Value’
(n=91) (n=57)
Degree of enhancement
Mild (< 97 HU) 45 (49.5) 36 (63.2)
Moderate (97 - 140 HU) 39 (42.9) 15(26.3)
Avid (> 140 HU) 3(3.3) 2(3.5) 2l
None 4(4.4) 4(7.0)
Enhancement pattern
Homogeneous 10 (11.0) 14 (24.6)
Heterogeneous 49 (53.9) 27 (47.4)
Predominantly peripheral 28 (30.8) 13 (22.8) 12
Complex cyst 1(1.1) 2 (3.5)
None 3(3.3) 1(1.8)
Presence of intratumoral vessels 67 (73.6) 40 (70.2) .70
Border
Well-defined 49 (53.9) 43 (75.4)
Pseudocapsule 42 (46.2) 14 (24.6) 008
Location
Central 3(3.3) 8 (14.0)
Peripheral 61 (67.0) 41 (71.9) .01
Mixed central and peripheral 27 (29.7) 8 (14.0)
Associated findings™
Vascular involvement 19 (20.9) 2(3.6) .003
Pelvicalyceal involvement 48 (52.8) 18 (32.1) .007
Perilesional lymph node 8 (8.8) 4(7.0) 77
Adjacent organ involvement 1(1.1) 2(3.5) .56
Perinephric fat involvement 53 (58.9) 19 (33.3) .003
Distant metastasis 14 (15.4) 5(8.8) 24

Abbreviations: CT, computed tomography; RCC, renal cell carcinoma.
"P < .05 was considered statistically significant.

" One lesion might have more than one associated MDCT findings.
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Figure 2. Computed tomography (CT) Feature of Multiple Angiomyolipomas (AMLs) in the Right Kidney of a

47-Year-Old Asymptomatic Female

a

Axial non-enhanced multidetector computed tomography (MDCT) scan (A) demonstrated a fat containing peripheral locating

lesion (-50 HU) without calcification (arrow). Axial (B) and sagittal (C) contrast-enhanced MDCT scan showed heterogeneous

enhancement. A few smaller lesions with same density and enhancement were demonstrated (short arrow in A, B, and C).

Discussion

CT scan has been widely used for the evaluation of renal
tumors because CT can provide detailed tumor information.
Furthermore, with the use of helical CT, it is possible to
analyze the dynamic enhancement pattern of the tumor,
which enables the differentiation of many renal neoplasms.'”

In this study, the most common pathologic findings
of focal renal lesions that underwent surgery was RCC (61.5%)
followed by AML (27.7%), and oncocytoma (18.2%).
As previously reported,”’ RCCs were classified into clear cell
(70.3%), papillary (11%), chromophobe (7.7%), unclassified
(8.8%), and mixed subtypes (2.2%). Clear cell RCC was
the most common RCC subtype. The occurrence of RCC
peaked in the 6th decade of life, with male predominance.
Diagnosed RCC may have been discovered incidentally
during imaging performed for non-urologic symptoms,
which corresponds with previous reports that characterized
RCC by a lack of early-warning signs.'”*'

With regard to calcification patterns, Dyer et al® revealed
the presence of centrally located calcification was characteristic
of RCC. This result was similar to the present study
demonstrating that non-peripheral calcification was
more common in RCC (15.4%) than non-RCC (8.8%).

However, there was no statistically significant (P =.39).

Rama Med J Vol.43 No.1 January - March 2020

Previous study revealed that the presence of
pseudocapsule is recognized in early stage of RCC
and usually absent in AML, especially in the case with
absence of internal fat component.” In the present study,
univariate logistic regression analysis revealed that positive
predicting factor for RCC compared to non-RCC was
the presence of pseudocapsule (OR, 2.63; 95% CI,
1.27 - 5.47), as well as the positive predicting factor for
RCC compared to AML was the presence of pseudocapsule
(OR, 3;95% CI, 1.11 - 8.13). This feature may be useful
in surgical planning, because the presence of pseudocapsule
may make enucleation easier.”

A study of Kim et al** found that homogeneous
enhancement pattern was a valuable CT finding to
differentiate AML with minimal fat from RCC,
with positive and negative predictive values as high as
91% and 87%, respectively. The present study showed
that enhancement pattern was not useful as an indicator
to differentiate AML (non-containing fat) from RCC
(P = .27), which was probably due to small disproportional
sample size of 8 nonfat-containing AML vs 91 RCCs.

A fat-containing RCC must be considered when
a fat-containing renal tumor is detected, even though the
presence of intratumoral fat is characteristic of AML.

Malignancy should be suspected when one or more of
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the following criteria are present; intratumor calcifications,
a large irregular tumor invading perirenal or sinus fat,
a large necrotic tumor with small foci of fat, and association
with non-fatty lymph nodes or venous invasion.” According to
the present study, fat containing lesions significantly predicted
AML by 95% and RCC by 5%. Only one fat-containing RCC
was found in a 67-year-old male came for check-up.
However, this mass showed combined central and peripheral
calcifications, large size (24 cm), and pelvicalyceal system
involvement. However, there were only 2 case reports

2 The intratumoral foci of fat and

with similar pattern.
calcification were attributed to osseous metaplasia of
the nonepithelial stromal portion of the tumor, with
growth of fatty marrow elements and trabeculae.”

High tumor attenuation on unenhanced scans has
been presented as a unique finding in AML with minimal
fat in previous reports™ > which was probably due to this
AML subtype which consisted mostly of smooth muscle."
Kim et al** also revealed high tumor attenuation was more
common among patients with minimal fat AML (53%),
than those with RCC (13%) (P = .04), although the
frequency of hypoattenuation or isoattenuation was
not statistically significant difference between these
2 diseases (P > .05). This was in contrast with the
present study that showed no statistically significant
(P = .07) of tumor density on non-enhanced CT scan
between nonfat-containing AML and RCC. These results
corresponded with a study of Milner et al*” which showed
that not all AML expressed hyperdense on non-enhanced
CT and all of AML cannot be reliably identified by imaging.

According to pathophysiology of RCC, the majority of
RCCs arise from cells of proximal renal tubular epithelium
(lining cell of the proximal convoluted tubule) at the
renal cortex. This evidence was supported by the result
of this study. Multivariate logistic regression analysis
demonstrated that peripheral locating renal lesion and
mixed central- peripheral locating renal lesions were the positive
predicting factors of RCC (OR, 7.41; 95% CI, 1.63 - 33.73
and OR, 26.22; 95% CI, 4.23 - 162.58, respectively).

The classification of renal cell carcinoma into

subtypes has become more interesting because each
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subtype is associated with different prognosis. Previous
published studies'” have revealed renal attenuation
profiles from multiphasic multidetector CT may assist
in discrimination of clear cell RCC from other solid
cortical renal masses, particularly papillary RCC and
lipid poor AML. Clear cell RCC usually showed stronger
enhancement than papillary RCC in corticomedullary
and nephrographic phases. There were no statistically
significant differences in frequency of predominantly
peripheral enhancement between clear cell RCC,
papillary RCC, and chromophobe RCC (P >.05)."
The finding of the present study found that the degree
of enhancement and enhancement pattern revealed
no statistically significant difference between subtypes
of RCC with P value of .23 and .12, respectively.
The tumor size was also not significantly different among
clear cell, papillary, and chromophobe, unclassified, and
mix-typed renal carcinoma (P = .40), as seen in the
previous report.”” The major reason for this result was
probably due to relative small and disproportional number
of cases in each RCC subtypes.

According to the results of the multivariate logistic
regression analysis, male, no fatty component, peripheral
location, and mixed central-peripheral locations were
valuable CT findings for differentiating RCC from
non-RCC. No fatty component and vascular involvement
were valuable CT findings for differentiating malignant
from benign lesions. Moreover, solitary focal renal lesion,
isoattenuation on non-contrasted CT, presence of
pelvicalyceal system, and perinephric fat involvement were
valuable CT findings for differentiating RCC from AML.

Although radiological imaging has been the
primary tool to evaluate renal mass lesion, imaging
alone may not be able to obviate surgery for all benign
renal lesions. Percutaneous biopsy is expected to play
a crucial role in determining the optimal management of
patients with indeterminate renal lesion. Still, consensus on
when and how percutaneous biopsy should be performed
for small renal mass will need to be validated in the future.

There are several emerging imaging technologies

such as sonoelastrography, diffusion-weighted MRI,
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or CT pixel histogram analysis for differentiation of AML
which may differentiate the most common benign renal
tumor from RCC, but these still need further validation.
A growing interpreter experience which emphasizes
imaging characteristics of renal mass combined with
emerging imaging technologies may help to improve
early diagnosis of RCC for the maximum benefit of
carly treatment outcome and the best prognosis.

There were several limitations in this study.
The major limitation was relatively small sample size
to analyze CT features. Therefore, further investigation
with more adequate numbers of patients will be necessary.
Second, this study was a retrospective study, so it has
intrinsic selection bias based on the study design. Third,
this study was a single-institution experience, and the
results may not be widely applicable. Fourth, patients
were evaluated with focal renal lesion from CT scan of
the patients who underwent renal surgery and excluded
patients without pathological proof for focal renal lesion.
Therefore, these findings may not reflect the whole

population of patients with RCC or other renal cancers.
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Despite these limitations, this study is the first,
to evaluate the CT characteristics of RCC compared
with other focal renal lesions. Furthermore, this study
also determined predictive factors of malignancy
among Thai patients who underwent renal surgery with

renal surgical specimen as the reference standard.

Conclusions

The focal renal lesions with no fatty component
was the most valuable CT imaging characteristic for
differentiating RCCs from non-RCCs and malignant
from benign lesions. Male, peripheral location, and
mixed central-peripheral locations played supplementary

roles in differentiating RCC from non-RCC lesions.
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DCIP, dichlorophenol indophenol precipitation; Hb, hemoglobin; HPLC, high pressure liquid column chromatography;

MCV, mean corpuscular volume; PCR, polymerase chain reaction; PND, prenatal diagnosis.
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DCIP, dichlorophenol indophenol precipitation; HPLC, high pressure liquid column chromatography; MCV, mean corpuscular

volume; PCR, polymerase chain reaction; PND, prenatal diagnosis.
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Background: Thalassemia is a genetic blood disorder with high incidence in Corresponding Author:
Thailand. Its treatment includes blood transfusion and iron chelating therapy Nilawan Upakdee
for life long that lead to high cost. Therefore, effective screening processes Department of Pharmacy Practice,
are required to prevent the newborn with thalassemia. Faculty of Pharmaceutical Sciences,
Naresuan University,
99 Moo 9, Tha Pho, Mueang,
Phitsanulok, 65000, Thailand.
Telephone: +66 5596 1840
Methods: Decision tree model was developed under provider perspective. Fax: +66 5596 3731

Objective: To determine the cost-effectiveness of prenatal screening program
for thalassemia between a semi-accelerated screening program and the current

program.

Cost, effectiveness and probabilities data were from literature review. E-mail: nilawanu@nu.ac.th
One-way sensitivity analysis was performed to explore around inputs in the EE
model. fa :
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Results: The expected costs of the semi-accelerated screening program and the
current program were B8609.29 and B462.44, respectively. The expected
outcomes to detect a severe thalassemia in fetuses from the semi-accelerated
program and the current program is 34 cases and 8 cases in 10 000 couples,
respectively. Incremental cost-effectiveness ratio was B57 499.80 per case

detected.

Conclusions: The expected costs of the semi-accelerated screening program
was higher than the current programs, but the number of fetuses with thalassemia
detected from the semi-accelerated screening program was more than the

current programs.

Keywords: Screening, Thalassemia, Cost-effectiveness analysis
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Comparison of Knowledge, Attitude, and Behavior of Reproductive Health Between

Thai and Immigrant Women Workers in Factories in Samut Sakhon, Thailand
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* Department of Obstetrics and Gynecology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Background: Immigration of women workers from neighboring countries into
Thailand to work in factories, usually have poor knowledge, attitude, and
misbehavior on reproductive health. This can cause problems of reproductive

health in Thai society.

Objective: To compare the knowledge, attitude, and behavior of reproductive

health between Thai and immigrant women workers.

Methods: This analytic study compared 107 Thai and 107 immigrant workers
in factories in Samut Sakhon, Thailand. All participants were recruited by
purposive sampling. Data was collected by self-administered questionnaires
which included personal characteristics, knowledge, attitude, and behavior related
to reproductive health. Statistical tests were performed to analyze association

between variables.

Results: Thai workers were older than immigrant workers (31.3 + 9.5 years
vs 25.3 £ 5.1 years; P < .05) and more marriage (84.1% vs 72.0%; P < .05).
Compare with immigrant workers, Thai women workers had finished
secondary school or lower (51.4% vs 36.4%; P < .05), earned more than
B15 000 per month (38.3% vs 3.7%; P < .05), owned their own house
(15.0% vs 0%; P < .05), paid for their own healthcare (23.4% vs 11.2%; P <.05),
and used private hospitals for healthcare services (40.2% vs 17.8%; P < .05).
Thai workers had significantly better levels of knowledge and attitude (P < .001).
However, immigrant workers were found to have better levels of reproductive health
behavior (70.1% vs 68.2%), especially in terms of the number of sexual partners,
and a good level of pregnancy-related reproductive behavior (97.4% vs 84.3%),

particularly in the practice of exclusive breastfeeding for 6 months or more.

Conclusions: Thai workers had more knowledge, attitude, and behavior of
reproductive health than immigrant workers, despite their better attitude and
behavior in terms of the number of sexual partners and the practice of exclusive

breastfeeding 6 months or more.

Keywords: Reproductive health, Immigrant women worker
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Thai and Immigrant Women Workers in Factories in Samut Sakhon, Thailand

Introduction

Reproductive health is a condition of well-being of
the mind and body as a result of the process of responsible
reproduction of both men and women, enabling them to
live harmoniously in society.'

Reproductive health includes family planning,
maternal and child health (MCH), sex education, limiting
the incidence of abortion, adolescent sexual health,
cervical cancer screening, AIDs (acquired immune
deficiency syndrome) and sexually transmitted diseases
(STD), care of infertile couples, and post-reproductive
care, in addition to care of the elderly.

Reproductive health affects the live of men and
women from conception to birth, through adolescence
to eventually old age. To maintain a good reproductive
health, people need access to accurate information
and advice about family planning and their choice of
contraception. When they decide to have children,
women must have access to services that can help them
to have a quality pregnancy, safe delivery and a healthy
baby.’

In the past decade, there has been an increasing
number of immigrants into Thailand from neighboring
countries due to socioeconomic differences. Immigrant
women come from countries where poor quality health
is common. Many of them have little information
regarding health matters, and tend to be poorer and less
well-educated than their counterparts in Thailand. Their
health status may be further compromised by the stress
of adjusting to a new country, violence and sexual
exploitation. If immigrant women cannot speak Thai,
she is more likely to encounter problems accessing
health care. Low-pay and exploitation also have an
impact on immigrant women and their families.
Discrimination and racism from health-care providers
also added to cultural and linguistic barriers. Their
tenuous legal status and numerous barriers also limit
access to health care services and legal representation

from the host country.’

Evidence indicates that reproductive health problems
which immigrant women face in Thailand are very
similar to issues that immigrant women face worldwide.
Women from Cambodia, Laos and Myanmar often face
problems relating to pregnancy, delivery, and unmet
needs for contraception. In addition, they are more
likely to have more abortions compared to Thai women.*
This study aimed to compare knowledge, attitude, and
behavior of reproductive health between Thai and

immigrant women workers.

Methods

Participants

This study was approved by the Human Research Ethics
Committee of Faculty of Medicine Ramathibodi Hospital,
Mabhidol University, Thailand, No. MURA2019/899 on
September 16, 2019.

The letters of recommendation issued by the
Graduate School, Mahidol University were sent to the
executive officers of factories in Samut Sakhon,
Thailand, asking for their permission and cooperation
with the research.

Daniel’s formula® was used to calculate the sample size
using a contraceptive rate of 80% among Thai women.'
Of 107 Thai and 107 immigrant women workers in
factories in Samut Sakhon, Thailand were purposively

recruited into the study.

Measurement

Data were collected from self-administered
questionnaires. Close-ended questionnaires consisted of
4 parts, as follows: personal characteristics, knowledge,
attitude, and behavior of reproductive health of women
workers.

Knowledge of reproductive health consisted of
21 questions, with 1 point awarded to correctly answered
questions. The level of knowledge was categorized into
2 levels, namely ‘poor’ and ‘good’, using 60% criteria of

total scores. Scores of 13 or more were classified as ‘good’.
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There were 20 questions about attitude toward
reproductive health, of which 6 were positive and
14 negative. Levels of attitude were classified into
5 categories, according to Likert’s scale, as follows:
strongly agree, agree, uncertain, disagree, and strongly
disagree. Positive questions were awarded scores of
5,4, 3,2, and 1, respectively, while negative questions
were awarded scores of 1, 2, 3, 4, and 5, respectively.
The total score for attitude was 100. Level of attitude
towards reproductive health was classified using the
criteria of 60% into 2 levels, ‘poor’ and ‘good’. A score
of 60 or more indicated a ‘good’ level.

Questions about reproductive health behavior
were divided into 2 parts, as follows: general behavior
(6 questions), and pregnancy-related behavior
(5 questions). The ‘good’ behavior included the practice
of contraception, non-promiscuous sexual activity,
cervical cancer screening, and exclusive breastfeeding
6 months or more, which were each awarded a score of 1.
The total scores were 6 points each for general behavior
and 5 points each for pregnancy-related behavior.
A level of 60 percent or more was used as the cutoff
point for good behavior.

Translation of the questionnaires was provided for
immigrant workers, and translators were also provided for
illiterate immigrant workers, who are unable to read or write.
The questionnaires certified correct translation by experts.

The validity of questionnaires was evaluated and
improved by 3 experts in reproductive health. Reliability
questionnaires were evaluated in a pilot study of 50
women workers in a factory that had the same characteristics
as the selected population, for which Cronbach’s alpha
coefficient for reliability of questionnaires was calculated,
0.85 for knowledge, 0.80 for attitude questions, and 0.91

for reproductive health behavior questions.

Statistical Analysis

Analysis of the data was performed by statistical
program, SPSS version 20.0 (IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Crop; 2011).
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Descriptive analysis of data using frequency, mean,
percentage, standard deviation (SD), chi-square test, and
Fisher exact test was used to analyze the associations

between variables, with the significant level of .05 (P < .05).

|
Results

The personal characteristics of Thai and immigrant
women workers were significantly different. The average
age of Thai women workers was 31.3 + 9.5 years, compared
with 25.3 + 5.1 years of immigrant women workers.
Thai women workers were statistically significant older than
immigrant women workers. Thai women workers were
more married, had finished a bachelor’s degree program,
earned an income less than B15 000 per month,
owned their own house, paid for their own health care,
and used private hospitals for healthcare services.
All were significantly different (P <.001) (Table 1).

Of 84.1% of Thai women workers had a good level
of knowledge compared to 65.4% of immigrant women
workers. The difference was statistically significant
(P < .001). The level of general reproductive health
behavior was not statistically significant difference
between Thai and immigrant women workers, but
immigrant workers had significantly better practices of
pregnancy-related behavior (P < .05) (Table 2).

Items of knowledge which are significant differences,
Thai women workers had significantly better knowledge
than immigrant workers about: The use of intrauterine
devices (IUDs) and implants for contraception, exclusive
breastfeeding, antenatal care, and tetanus toxoid vaccination
during pregnancy. In other areas, Thai women also had
significantly better knowledge about the use of condoms
to prevent STD, and cervical cancer screening (P < .05)
(Table 3).

Items of attitude with significant difference
between Thai and immigrant worker were investigated.
Thai women workers significantly agreed more with
adultery, contraception as a cause of divorce, contraception

as only women responsibility only, sexual education
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and the use of MCH handbook. In addition, more Thai Items of behaviors with significant differences
women workers agreed with the benefit of sexual activities between Thai and immigrant worker were determined.
at an early age and dissented with cervical cancer screening.  An analysis of women who had a history of pregnancy/
On the contrary, immigrant workers agreed more about delivery, found that they had significantly more sexual
a leave of absence from work during pregnancy, more partners than immigrant workers. More immigrant
expenditure during pregnancy and exclusive breastfeeding women practice exclusive breastfeeding 6 months or

6 months or more (P < .05) (Table 4). more than Thai women workers (P < .05) (Table 5)

Table 1. Personal Characteristics of Thai and Immigrant Women Workers

No. (%)

Characteristic Total Thai Immigrant P Value'

(N=214) (n=107) (n=107)

Age,y
<26 96 (44.8) 42 (39.3) 54 (50.5)
26 -33 71 (33.2) 24 (22.4) 47 (43.9) <.001
>34 47 (22.0) 41 (38.3) 6 (5.6)

Marital status

Single 47 (22.0) 17 (15.9) 30 (28.0)

Married 167 (78.0) 90 (84.1) 77 (72.0) <0
Education

Secondary school or less 94 (43.9) 55(51.4) 39 (36.4)

High school or more 120 (56.1) 52 (48.6) 68 (63.6) <0
Monthly income, B

< 15000 169 (79.0) 66 (61.7) 103 (96.3)

<.001

> 15000 45 (21.0) 41(38.3) 4(3.7)
Residence

Apartment or work facility 198 (92.5) 91 (85.0) 107 (100.0)

Own house 16 (7.5) 16 (15.0) 0(0) =0
Health insurance

Universal coverage or social security 14 (6.5) 82 (76.6) 95 (88.8)

Own pay 200 (93.5) 25(23.4) 12(11.2) o
Medical service

Government hospital 152 (71.0) 64 (59.8) 88 (82.2)

Private hospital 62 (29.0) 43 (40.2) 19 (17.8) <001

"The correlations were determined by using chi-square test with a significant level of .05 (P < .05).
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Table 2. Level of Knowledge, Attitude, and Behavior About Reproductive Health Between Thai and Immigrant

Women Workers

No. (%)
Women Workers .
Level P Value
Total Thai Immigrant
(N=214) (n=107) (n=107)
Level of knowledge
Poor (0 - 12 point) 54(25.2) 17 (15.9) 37 (34.6)
Good (13 - 21 point) 160 (74.8) 90 (84.1) 70 (65.4) =
Level of attitude
Poor (0 - 59 point) 52(24.3) 15 (14.0) 37 (34.6)
Good (60 - 100 point) 162 (75.7) 92 (86.0) 70 (65.4) =
Level of behavior in general reproductive health
Poor (0 - 3 point) 66 (30.8) 34 (31.8) 32(29.9)
Good (4 - 6 point) 148 (69.2) 73 (68.2) 75 (70.1) 77
Level of behavior of pregnancy-related”
Poor (0 - 2 point) 9(10.1) 8 (15.7) 1(2.6)
Good (3 - 5 point) 80 (89.9) 43 (84.3) 37(97.4) o

"The correlations were determined by using chi-square test with a significant level of .05 (P < .05).

" The number of pregnancies was 89 workers (51 Thai women and 38 immigrant women).

Table 3. Items of Significant Difference in Knowledge About Reproductive Health Between Thai and

Immigrant Women Workers

No. (%)
Question Women Workers P Value’
Total Thai Immigrant
(N=214) (n=107) (n=107)
Family planning
IUD is a permanent birth control method. 161 (75.2) 88 (82.2) 73 (68.2) <.05
The contraceptive implant can prevent pregnancy 111 (51.9) 72 (67.3) 39 (36.4) <.001
for 2 years.
Mother and child health
Meaning of exclusive breastfeeding 144 (67.3) 83 (77.6) 61 (57.0) <.001
Early antenatal care if mother has complication. 146 (68.2) 89 (83.2) 57 (53.3) <.001
Tetanus toxoid vaccination is recommended for all 170 (79.4) 95 (88.8) 75 (70.1) <.001

pregnant women.
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Table 3. Items of Significant Difference in Knowledge About Reproductive Health Between Thai and

Immigrant Women Workers (Continued)

No. (%)

Women Workers .
Question P Value

Total Thai Immigrant
(N=214) (n=107) (n=107)

STDs, HIV
Condom provide protection from STD. 186 (86.9) 102 (95.3) 84 (78.5) <.001
Cervical cancer screening

Single women over 35 years of age remain at risk 126 (58.9) 71 (66.4) 55(51.4) .03

of cervical cancer.
The cervical cancer is a sexually transmitted disease. 153 (71.5) 87 (81.3) 66 (61.7) <.001
Cervical cancer screening is easy. 123 (57.5) 73 (68.2) 50 (46.7) <.001

Abbreviations: HIV, human immunodeficiency virus; IUD, intrauterine device; STDs, sexually transmitted diseases.

"The correlations were determined by using chi-square test with a significant level of .05 (P < .05).

Table 4. Items of Significant Difference in Attitude Towards Reproductive Health Between Thai and Immigrant

‘Women Workers

Mean (SD)
Attitude Towards Reproductive Health Women Workers P Value’
Thai Immigrant
Family planning
Adultery is good for your sex life. 3.53 (1.31) 2.85(1.55) <.001
Contraception is a cause to divorce. 3.66 (1.16) 3.09 (1.41) <.001
Contraception is only women responsibility. 3.85(1.23) 3.19 (1.55) <.001
Sexual education reduces unwanted pregnancy rates, 4.26 (0.94) 3.94 (1.24) .04
abortion rates, and STDs rates.
Use of MCH handbook. 4.15 (1.09) 3.80 (1.28) .04
Maternal and child health
Breast milk is the best nutrition for babies during the first 2.07 (1.20) 3.84 (1.19) <.001
6 months of life.
Leave of absence from work when being pregnant. 3.21(1.32) 3.62 (1.62) .04
Case during pregnancy is expensive. 1.76 (0.96) 2.93 (1.61) <.001
STDs, HIV
Early experience in sexual activity will help your sex life. 3.73 (1.21) 3.10 (1.50) <.001
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Table 4. Items of Significant Difference in Attitude Towards Reproductive Health Between Thai and Immigrant

Women Workers (Continued)

Mean (SD)
Attitude Towards Reproductive Health Women Workers P Value’
Thai Immigrant
Screening cervical cancer
Cervical cancer screening is embarrassing. 3.71 (1.32) 3.29 (1.68) .04
Using speculum for pelvic examination is horrible. 3.57 (1.10) 3.17 (1.41) .02
Too busy to go for cervical cancer screening. 3.64 (1.27) 2.94 (1.60) <.001

Abbreviations: HIV, human immunodeficiency virus; MCH, maternal and child health; STDs, sexually transmitted diseases.

"The correlations were determined by using chi-square test with a significant level of .05 (P < .05).

Table 5. Items of Significant Difference With Reproductive Health Behavior Between Thai and Immigrant

Women Workers

No. (%)

Women Workers

Reproductive Health Behavior P Value’
Total Thai Immigrant
(N=214) (n=107) (n=107)
Number of sex partners
0-1 197 (92.1) 90 (84.1) 107 (100)
<.001
=2 17 (7.9) 17 (15.9) 0(0)
Exclusive breast feeding > 6 mo'
Yes 23 (25.8) 8 (15.7) 15(39.5)
.01
No 66 (74.2) 43 (84.3) 23 (60.5)

"The correlations were determined by using chi-square test with a significant level of .05 (P < .05).

" The number of pregnancies was 89 workers (51 Thai women and 38 immigrant women).

|
Discussion

unmet reproductive health needs and use of family

planning methods among Myanmar immigrant women

Personal characteristics of immigrant women workers
were significantly different from Thai women workers.
Thai women workers were older, and more were married,
better educated, had better economic status, owned their
own home, and paid for medical coverage. These results

were in accordance with the study of Moe,” who studied
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in Samut Sakhon, Thailand. This study found that immigrant
social life featured a low educational background, and
a restricted and relatively narrow community network.
Immigrant women also had poor knowledge of their
legal rights and reproductive health, and were prone to

risk from communicable diseases.
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Thai women workers had a better level of attitude
towards reproductive health, but when considering each
attitude item, immigrant women workers had a significantly
better attitude towards promiscuous sexual activity, concepts
of contraception, concepts of exclusive breastfeeding,
rest during pregnancy, and cervical cancer screening.

The results contradict the study of Chaibarn et al’
who studied attitudes and beliefs about contraception
and the contraceptive behavior of migrant workers in the
upper Northern provinces of Thailand. This study
indicated that immigrants had moderate attitudes and
beliefs towards contraception. The immigrant workers
had negative beliefs regarding contraception in terms of
its effects on increased body weight, sexual dysfunction
from sterilization, and sexual pleasure reduction from
the use of condoms. However, there was no comparison
of attitude and belief with Thai women in the same area.
In 2006, assessment of Thai-Burma border reproductive
health by the Women’s Commission for Refugee
Women and Children found that there were traditional
and cultural beliefs supported by ethnic minority leaders,
such as the belief that use of condom promotes promiscuity.”

The level of behavior in general reproductive health
of Thai and immigrant women workers was not
significantly different. A reproductive health survey by
National Statistics Office (NSD) in 2006 found that the
contraceptive prevalence rate among immigrants in Thailand
was 80.1%. The rate has increased noticeably among Myanmar
immigrant in Thailand and nearly reached the contraceptive
prevalence rate among Thai women.” In terms of other
reproductive health behavior, immigrant women workers
were better than Thai women especially in terms of
number of sexual partners. It was in accordance with the
theory of biological and psychological components of
sexuality. Sexuality is affected by society and culture.

Socioeconomic status and education also influence
sexual attitudes and behaviors. Examples of these
influences include that low-income individuals often
thinking and acting differently from middle-class

individuals. They were more likely to engage in sexual

intercourse at an earlier age, and having children outside
of marriage. In this present study, the age at which
women experience their first act of sexual intercourse
was not significantly different between Thai and
immigrant women workers. Educational levels also
seem to influence sexual behavior. For example, people
with a higher education masturbate more, and people
with at least a college education have more sexual
partners than those who do not attend college."’

Techasrivichien etal'' studied changes in sexual behavior
and attitudes across generations and gender among
apopulation-based probability sample from an urbanized
province in Thailand. This study found strong evidence
of a decline in the age of sexual initiation, a shift in the
type of their first sexual partner, and a greater rate of
acceptance of adolescent premarital sex among younger
generations. The study highlighted profound changes
among young Thai women as evidenced by a higher
number of lifetime sexual partners compared to older
women. In contrast to the significant gender gap in older
generations, sexual profiles of young Thai women have
evolved to resemble those of young men.

Aurpibul et al”” compared patterns of sexual behavior
in lowland Thai youth and ethnic minorities attending
high school in rural Chiang Mai, northern Thailand.
This study found a substantially higher proportion of
lowland Thai engaging in risky sexual behaviors when
compared to ethnic minorities.

Significantly more immigrant workers practice
exclusive breastfeeding 6 months or more than their
Thai counterparts. Laisiriruangrai et al” studied the
prevalence of exclusive breastfeeding among Thai women
at 3, 4, and 6 months at the Bangkok Metropolitan
Administration Medical College and Vajira Hospital.
The results indicated low rates of exclusive breastfeeding
at 3,4, and 6 months due to a limited duration postpartum
absence from work and limited time of breastfeeding.
Also, Pitikultang et al'* studied the prevalence and
factors related to 6-month exclusive breastfeeding

among Myanmar immigrant mothers having a child
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aged up to one year and living in Samut Sakhon, Thailand.
The prevalence of 6-month exclusive breastfeeding was
found to be significantly higher than Thai women, and it
was postulated that the difference was due to economic
factors because breast milk is the cheapest and easiest
method for feeding a young child.

Correlation among knowledge, attitude and practice
was not always linear and positive.” It was affected by
socioeconomic and environmental status. For example,
Thai women workers had a better knowledge of sexual
activity, but in practice, they had a more promiscuous
and sexually active lifestyle, as shown by the number of
sexual partners. Providing only knowledge may not
improve attitudes and practices of reproductive health in
some areas. Socioeconomic and environmental status

should also be improved accordingly.

Conclusions

The characteristics of Thai and immigrant women
workers were found to be significantly difference.
Thai women workers were older, more married, less
educated, had better economic status, more owning
house and more own pay for medical expenses. Immigrant
women workers who had better attitude and behavior of
reproductive health in terms of the number of sexual
partners and the practice of exclusive breastfeeding
6 months or more.

An educational program should be initiated to
improve knowledge of reproductive health among
immigrant workers, despite their better attitude and
behavior in terms of the number of sexual partners and

the practice of exclusive breastfeeding 6 months or more
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wazanuman Sanuammsu3ns Tavsaniaunde
1A 4.60 (SD, 0.50) AIWAIAY

AN INAIUAINAIANIINUNINNITUT NI
wu mssudseiulumsusmsiaundogaiiqa
(Mean [SD], 4.65 [0.51]) 503a411a0 mistelalaly
MFLIMI (Mean [SD], 4.64 [0.57]) tazanuilugzisssu
Tumsu3mssiiiqa (Mean [SDI, 4.49 [0.59]) A e A1
uanunmAmMssuiaunmmsuEmsnum maenlald
TS msfinundegaiiqa (Mean [SD], 4.71 [0.48])
y990911A9 MI5UszAulunsuims (Mean [SD],
4.70 [0.47)) wazamuiugusssuveanms U3 mseiiga
(Mean [SD], 4.43 [0.65]) mwddu mduilszans
Cronbach’s alpha coefficient Y946 111)53 'muazﬁaﬂmmw
SefuTiA0g51 713 0.88 - 0.99 FaNAT 0.7 LA
isesileiiunldfnmiinnumingede (i 2)

AUUANAINTEHINAINAIAKIINUNIN
MIUTMITINBZMITUAUMNMNMTUTNMTIIN WUN

v o W

litianuuanasnuedsiitiodinn (Standard error of

Q

a

y a d o L a v
M99 2. ﬂ1§3!ﬂ§1$ﬁﬂ3!!ﬂiﬂ?13~lﬂ1ﬂ1"i'3\1ﬂ]i‘].liﬂ1§!!ﬁ$ﬂ]iﬁﬂgﬂﬂ!ﬂ]ﬂﬂ]ﬁﬂiﬂ]i

518M3 Mean (SD) szaumsuiana mdulszans’
ANUAAKIIAVATNNITVINTIIN 4.60 (0.50) wnitga 0.98
anuilugUsssuvesmsuing 4.49 (0.59) mnﬁfm 0.88
anuiEede I8lumsuing 4.59 (0.54) mnﬁqﬂ 0.91
MINOUAUDIADNITUING 4.63 (0.56) wniiga 0.94
Masvlsgaulumsuims 4.65 (0.51) wniiga 0.88
mao1laldalumsuims 4.64(0.57) wniiga 0.98
mﬁuj’fﬂmmwmiﬁmﬁm 4.62 (0.49) mm‘?iqa 0.99
anuiugUsssuveansuing 4.43 (0.65) wnfiga 0.94
anuingede ldlunsusms 4.57(0.58) wniiga 0.96
MINBUAUBIADMIUITNG 4.67(0.53) wniiga 0.94
mssulseiulumsuinsg 4.70 (0.47) wniiga 0.97
mao1lalalumsuims 4.71 (0.48) wnitga 0.98

SD, standard deviation.
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Cronbach’s alpha coefficient FaA1neansy 1AdpI1INANHIBINAY 0.70
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4 a

Y ¢
ﬂ1i1ﬂﬁ 3. fn53!?\51Z‘Viﬂ'313»]!!9'”\9;1\153ﬂi1ﬂﬂ31uﬂ1ﬂﬂ%ﬂﬂ§ﬂ!ﬂ]v‘lﬂ15‘1]%ﬂ]i!!ﬂ$ﬂ1§%}ﬂ§ﬂmﬂ1wﬂ1§U§ﬂ1§

ANMUANAIIIZHININGN Mean (SD) SEM 95% CI P Value'
AMMNMNITUINITIN -0.01 (0.47) 0.02 -0.07 99 0.03 0.54
I a =
AnuiluglsssuveImsuIms 0.06 (0.58) 0.03 -0.01 840.13 0.09
AMNUFede 18 lumsusms 0.01 (0.55) 0.03 -0.04 94 0.08 0.61
MSADUAUBIABNITUINT -0.04 (0.52) 0.03 -0.10 94 0.02 0.18
mMssulserulumsusms -0.04 (0.49) 0.03 -0.10 84 0.01 0.10
mselalalunsusms -0.06 (0.51) 0.03 -0.13 94 -0.01 0.02

CI, confidence interval; SD, standard deviation; SEM, standard error of the mean.

“nageuaNuFuiuTsynIngulao1¥aaa Paired ¢ test MruaszALTBdIRYNIERAMIN 05 (P <.05)
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ANMUANAIIZHINNGN Mean (SD) SEM 95% CI P Value'
iwseailenazeUnsal iiudils 0.16 (0.74) 0.04 0.07 §90.25 <0.01
S’\iﬁ1u’mﬂ’ﬂl|ﬁ$ﬂ3ﬂ 0.07 (0.73) 0.04 -0.01 940.16 0.08
MIUAINVOIYAAINT -0.06 (0.67) 0.04 -0.14 04 0.01 0.12
mﬁﬂwﬁﬁ@gﬁamﬁnm 0.06 (0.71) 0.04 -0.02940.15 0.14
masanniEmeamiing 0.08 (0.73) 0.04 -0.01 890.17 0.06
msaulaiiaeinisiia -0.04 (0.68) 0.04 -0.12 94 0.04 0.32
msmuimaihiiaeimstinedegndes  0.04 (0.69) 0.04 -0.03 1140.12 0.29
m3slfEmsasesmnafitmua -0.01 (0.62) 0.03 -0.09 4 0.05 0.62
mstiuinHamsineed 1 liAanain 0.01 (0.61) 0.03 -0.05 914 0.09 0.62
mauduRertuus msfidesduiums -0.01 (0.61) 0.03 -0.08 40,05 0.69
mssan3msisaga 0.02 (0.68) 0.04 -0.06 140.10 0.59
madnlagomdedie -0.12(0.57) 0.03 -0.19 4 -0.05 <0.01
MIIATEUNS DUADLAUDIA DIUD -0.05 (0.62) 0.03 -0.13940.01 0.14
matlgnisruieriudemssnmn -0.02 (0.69) 0.04 -0.10 94 0.06 0.59
anuiaoanslumsinm -0.02 (0.59) 0.03 -0.09 714 0.04 0.53
ANugMmesn TouvedynaIng -0.12 (0.57) 0.03 -0.18 89 -0.05 <0.01
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msaulaguadihediele -0.09 (0.59) 0.03 -0.16 93 -0.02 0.02
msfinaudammsfiazainaus -0.01 (0.72) 0.04 -0.09 ©4 0.08 0.86

CI, confidence interval; SD, standard deviation; SEM, standard error of the mean.
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Measuring Service Quality of the Pain Clinic at Ramathibodi Hospital

Supalak Sakdanuwatwongl , Pornchai Sakdanuwatwong2 , Koravee Pasutharnchat', Wanida Sodsee'
' Department of Anesthesiology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand.
* Department of Business Administration and Management, Faculty of Administration and Management, King Mongkut’s

Institute of Technology Ladkraband, Bangkok, Thailand.

Background: Evaluating gap between patient’s expectation and perception of  Corresponding Author:
service quality of the pain clinic through the service quality model is necessary Supalak Sakdanuwatwong

to improve service quality, which will lead to patient’s satisfaction. Department of Anesthesiology

Objective: To compare the difference between patient’s expectation and Faculty of Medicine

perception of service quality of the pain clinic at Ramathibodi Hospital. Ramathibodi Hospital,

Methods: A survey of patients of the pain clinic at Ramathibodi Hospital using Mahidol University

the service quality questionnaire. The sample consisted of 266 patients who 270 Rama VI Road, Ratchathew,
received pain treatment services from August 11, 2016, to December 10, 2016. Bangkok 10400, Thailand.
Telephone +66 2201 1513

Fax: +66 2201 1513

Results: Most patients were female (63.16%), married (61.28%), educational
level lower than bachelor degree (57.52%), monthly income < B30 000
(75.56%), attended treatment service more than 3 times (85.34%), and average E-mail: pingsupalak@hotmail.com
age 56.47 years. Overall expectation and perception and 4 subservice EeE

dimensions (tangible, reliability, responsiveness, and assurance) were not I= )

statistically significant. Empathy perceived higher than expectation. However, (=15
patients perceived the modern tool and equipment used in providing treatment

services lower than expectation.

Conclusions: Overall service quality and 4 subservice dimensions of tangible,
reliability, responsiveness, and assurance of the pain clinic met expectation.
Empathy was higher than expectation, while modern tool and equipment used

in the clinic were lower than expectation.

Keywords: Service quality, Pain clinic, Pain treatment

Rama Med J: doi:10.33165/rmj.2020.43.1.183794
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Unit Cost Analysis for Health Academic and Operational Purposes

Paneevon Palakawong Na Ayutthayal, Oraluck Pattanaprateep ', Ammarin Thakkinstian'
" Department of Clinical Epidemiology and Biostatistics, Faculty of Medicine Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand

Background: Unit cost estimation is one of the key planning tasks of organisation Corresponding Author:
in order to allocate resources to each activity properly. Therefore, this study Oraluck Pattanaprateep

was conducted applying top-down costing approach, for academic unit cost Department of Clinical

estimation. Epidemiology and Biostatistics,
L ) . ) ) ) Faculty of Medicine
Objective: To estimate the unit costs using top-down allocation costing o )
. . . Ramathibodi Hospital,
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Introduction

Finance system is very important for development,
operation, and maintenance of the quality of academic
department. Proper unit cost estimation has been used as
one of the keys in planning for operations and resource
management. Evaluation of the operation and management
should be performed regularly in order to minimise cost
and human resource workload. Re-adjustment of the
budget and human resource may be required, so they can
be properly allocated.

Unit cost analysis should be performed considering all
costs for producing the required quantity of goods or services,
which aims to calculate expenses effectively to get an accurate
number of the needed resources for the institution. For instance,
a unit cost per student can be calculated by dividing the total
expenditure by the total number of students.' The operating
costs are usually money payments to acquire the resources
needed to operate the institutions. Cost elements should be
categorised considering both direct and indirect cost in
order to get the precise estimation. Direct cost is the cost
in the production process to directly produce a unit of output
which includes raw material and direct labor, whereas indirect
cost is the overhead cost such as rent, tax, repair, maintenance
and insurance, and others, which is not involved with the
production process.” Direct cost of the Department of Clinical
Epidemiology and Biostatistics (CEB), under the Faculty
of Medicine Ramathibodi Hospital, Mahidol University,
for the academic purpose can be incurred for salary wage
and benefit (SWB), material cost, general expenses, and
asset depreciation. The indirect cost can be incurred for
faculty’s building depreciation, electricity, and water.

Various methods have been used to compute the unit cost
for academic and operational purposes. One is activity-based
costing (ABC),” which assigns direct costs to service based
on each activity involved in the process or service, while
indirect cost is allocated to the related activity based on
the cost driver (a number of academic hours). However,
various types of academic programs may result in different
unit costs for the organisation.” Franklin® suggested that ABC
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approach is the determination of product cost charge to products
or services based on resource consumption caused by
the activity. Later, Atkinson et al® stated that ABC is
an activity-based cost accounting system that connects
the resources used by organisations with products or
services produced or received by customers. In 2010 - 2011,
the University of Washington launched the activity-based
financial systems and compared ABC with the traditional
method. The outcomes showed that cost from traditional
model was higher than ABC.’

Other 2 approaches, but less in academic purpose,
are traditional bottom-up allocation costing, which is for
the ones that could not measure accurate time or resource
used for each activity® and top-down allocation costing,
which is for the ones that have no available cost data on
individual unit of measure level.” Each approach has pros
and cons. The administrators need to choose the method
based on their available cost data, timeframe and
objectives to make better judgments about their programs.
Generally, ABC requires more granular information and
because of its complexity, it takes more time than other
two, but the results are potentially more accurate.

In Thailand, unit cost per curriculum was estimated for
Master of Science (MSc) and Doctor of Philosophy (PhD)
students in Business Administration and Humanities and
Social Sciences who graduated from Rajamangala University
of Technology Thanyaburi in 2014."° The estimated cost
was obtained by the total of indirect and direct cost divided
by full-time equivalent (FTE) student. They noticed that
the unit cost was varied due to student FTEs at each year.
However, there is no study in Thailand assessed the cost
of international programs.

The CEB department has been established since 1989,
which was firstly named as Clinical Epidemiology Unit
and was expanded to be the CEB section in 2010, and to be
the CEB department in 2019. The CEB department has
3 main responsibilities including education, research,
and academic services. For education, 4 international
programs (MSc in Medical Epidemiology, PhD in
Clinical Epidemiology, and MSc and PhD in Data
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Science for Health Care) have been developed complying
with Mahidol University and the Faculty’s visions and
missions of becoming a world class university and
excellence in health sciences and leader in the national
health advocacy. These programs are under regulation
of the Office of the Higher Education Commission,
Ministry of Higher Education Commission, Science,
Research and Innovation, in which one regulation is
a requirement of program revisions every 5 years.
For research, the CEB department has conducted research
and produced various studies in both communicable and
non-communicable diseases. For academic services,
the CEB has setup a consultation clinic, which can help and
support the Faculty’s members in conducting research.
Inorder to comply with the Faculty’s and the University’s
missions, CEB has missions as follows: 1) to create the
new graduates for education mission; 2) to produce the
international peer review research for research mission;
and 3) to facilitate the Faculty’s members and academic
staffs in doing research for consultation service mission.

In order to achieve these missions, the present study
aimed to estimate unit cost, planning, and management of
budget and human resource properly used the CEB department
as a case study to estimate the direct and indirect costs for
running post-graduate programs. In addition, the cost per
production of both MSc and PhD students and academic
services was estimated using the concept of unit cost analysis.
This method should be the guideline for the cost management
planning and allocating the budget effectively, for the Faculty.
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Methods

The study design used a cross-sectional top-down
allocation costing approach. The cost of the CEB
department for 2018 fiscal year (October 1, 2017, to
September 30, 2018) was retrieved from the central
finance system of the Faculty of Medicine Ramathibodi
Hospital, Mahidol University. The cost consisted of
direct and indirect costs. Direct cost included SWB,
material cost, general expense, and asset depreciation.
Indirect cost was the allocated expenses from the centre
such as the faculty’s building depreciation, electricity,
and water. This study did not apply for the ethics approval

as the study does not involved with patient’s data.

Cost Allocation

Total cost per year was calculated as a summation of
direct and indirect costs, then deducted incentive cost which is
an academic allowance for lecturer’s position (professor,
associate professor or assistant professor). The cost was allocated
to 3 CEB missions including education, research, and academic
services (Figure 1) according to each staff’s activity and
time spent for each mission stated in their performance
agreement. A table containing a list of activities such as
administrative or supporting tasks would be divided by 3 and
equally allocated to each mission. Up to September 2018,
the CEB department had 22 staffs including 9 academic
staffs, 4 biostatisticians, 4 administrative officers, 4 education

officers, and 1 information technology officer.

Figure 1. Allocation of Direct and Indirect Cost to the 3 Missions

Unit of Measure H No. of Students ‘

’ No. of Publications No. of Consultations

Mission P Education

ffffffffffff =

* * *

" ’

L L LI
Research Academic Services

S I ,,,,,,,,,,, I Wi I ,,,,,,,,,,, |

STAFFS

1

DIRECT AND INDIRECT COST
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Units of Measurement

Units of measurement of education, research, and
academic services missions were number of students,
publications, and consultations, respectively. The number
of students derived from an average of year 2017 and
2018 students of 4 postgraduate programs (MSc in
Medical Epidemiology, PhD in Clinical Epidemiology,
and MSc and PhD in Data Science for Healthcare).

Number of publications were accounted from
manuscripts produced by academic staffs and published
in international peer-reviewed journals indexed in
PubMed, Web of Science, or Scopus databases up to
2017. Number of research consultations provided
by CEB staffs during the year 2017 were recorded.
Clients of research consultation were residents, clinical
fellows, lecturers, and hospital staffs.

As for cost allocation and unit of measurement,
3 costs per unit of measurement were estimated according
to 3 main missions (cost per student, cost per publication,
and cost per consultation), calculated by divided each
cost allocation with its unit of measurement. Cost per
student was separately estimated by MSc and PhD
programs. Average numbers of 2017 and 2018 students
of 2 MSc and 2 PhD programs were used as proportions
to absorb annual education cost for conducting PhD and
MSc program. Then, cost per student per year was
respectively multiplied by approximate duration of
study (2 and 3 for MSc and PhD, respectively). Cost per
publication and cost per consultation were directly
calculated by dividing cost spent for research and
academic services missions by number of publications

and consultations, respectively.

|
Results

In the fiscal year 2018, direct and indirect costs were
B15 178 761 and B737 496, respectively. The highest cost
was spent for staff salary at B9 864 163, followed by benefit
and general expenses of B3 644 906 and B1 146 530,
respectively (Table 1). Under the SWB, cost of B1 009 800

was for academic position allowance. After deducting
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this cost, the total cost for allocation was 14 906 457.

As for staff’s performance agreements, the ratio of
percent time spent for education: research: academic services
mission was collected for each staff and then averaged,
which yielded an actual average ratio of 37:31:6, and the
remaining 26% was accounted for administrative and
supporting tasks, which supported all 3 missions. By equally
dividing administrative jobs to the main 3 missions, the adjusted
allocation ratio was 45.7:39.7:14.6. Then, a total cost for
2018 fiscal year was re-allocated proportional to the
adjusted ratio.

As a result, CEB mission costs were 36 807 282 for
education (B2 893 095 and B3 914 187 for MSc and PhD,
respectively), B5 912 895 for research, and B2 186 280
for academic services, each cost obtained from total cost
multiplied by the adjusted allocation ratio for that mission.
The yearly productivity of CEB consisted of 20 students
(11.5 MSc and 8.5 PhD students), 44 publications in
international peer-reviewed journals, and 1069 consultations.
Therefore, the costs per MSc and PhD students produced
were B680 728 ([3 914 187 x 2]/11.5) and B1 021 092
([2 893 095 x 3]1/8.5), respectively, whereas cost per
publication and cost per consultation were B134 384
(5912 895/44) and B2045 (2 186 280/1069), respectively
(Table 2).

Table 1. Department of Clinical Epidemiology and

Biostatistics Costby Functional Accounting

Functional Accounting Fiscal Year 2018, B
Total cost 15916 257
Direct cost 15 178 761

Salary 9864 163
Wage 69 520
Benefit 3 644 906
Material cost 371 092
General expense 1 146 530
Asset depreciation 82 550
Indirect cost 737 496
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Table 2. Description of Cost Allocations According to Unit of Measures and Missions

Cost Allocations Education Research Academic Services
Allocation ratio, % 45.7 39.7 14.6
Allocated cost, B 6807 282 5912 895 2 186 280
Unit of measure 11.5 MSc students 44 publications 1069 consultations

8.5 PhD students

680 728/MSc student
1 021 092/PhD student

Cost per unit of measure, B

134 384/publication 2045/consultation

Discussion

This present study estimated costs for conducting
education, research, and academic service of CEB indicated
that the total cost for 4 postgraduate programs (MSc in
Medical Epidemiology, PhD in Clinical Epidemiology, and
MSc and PhD in Data Science for Healthcare) in the 2018 fiscal
year was B15 916 257. Direct cost was the main contribution
(B15 178 761), in which about 65% went to staff’s salary.

As for staffs’ performance agreement, the actual ratio of
percent time spent for the 3 missions of education: research:
consultation was 37:31:6. In order to achieve the 3 missions,
the adjusted ratio was re-estimated as 45.7:39.7:14.6.
This suggested a gap of 8.7% for each mission, which required
costs of B6 807 282, B5 912 895, and B2 186 280 for
education, research, and academic services, respectively.

By estimating cost per unit of measurement, CEB mission
costs were 8680 728 and B1 021 092 per MSc and PhD students,
respectively, B134 384 per publication, and 12045 per
consultation. The incomes from running MSc and PhD
programs were 408 500 and B668 700 per student,
respectively. As a result, either fee for these programs
(tuition, thesis, research) or number of students need to be
increased to reach to break-even point. For instance, this may
need a total of 32 students (15 MSc in Medical Epidemiology,
8 PhD in Clinical Epidemiology, 4 MSc in Data Science for
Health Care, and 5 PhD in Data Science for Health Care).

Previous study was conducted to estimate cost per MSc and
PhD students in Business Administration and Humanities and

Social Sciences who graduated from Rajamangala University

of Technology Thanyaburi, respectively."” They found that
costs for these corresponding programs were B213 437 and
B157 576 whereas cost per publication was at B163 141.
However, their postgraduate programs are not international
programs; therefore, their costs may be lower than costs
at the CEB department of the present study.

This present study performed actual unit cost
estimation for conducting international postgraduate
programs in Thailand. This reflects the real cost in
operating the programs to support Thai higher education
for more efficiently way to allocate financial and human
resources for each program. The method can be applied
in a case where resource spent on individual unit of
measure could not directly be measured. This should be
useful for other departments as a guideline for their cost
management and resource planning.

Some limitations of this present study included
ABC did not perform as other institutes, but alternatively,
applying performance agreement of staff activities to
allocate time and resource used for top-down unit cost
estimation. The result due to the chosen method may be
less accurate than ABC since resource use was indirectly

allocated from aggregate data.

Conclusions

Costs for conducting postgraduate programs
should be properly estimated to minimize cost, human
resources and also to allocate of resources. This will

likely lead to achieve missions of the institutions.
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Team-based learning (TBL) is an innovative teacher-driven teaching method
that uses a specific sequence of activities to foster individual and group
responsibility in small groups of students that have been formed in order to
answer questions and solve problems. TBL appears to have a number of
benefits compared to conventional lecture-based teaching and traditional small
group learning models. However, TBL has been modified in several ways for
use in teaching within the curricula of medical schools. Research on the effects
of TBL on the learning of students is still limited, and studies aimed at
investigating whether the goals of TBL are achieved are rare. Medical schools
that want to implement TBL in their curriculum and gain the benefits of TBL
should ensure that those involved in the curricular process understand the
essence of TBL. This review is primarily aimed at describing how dysfunctional

TBL develops, and providing some suggestions regarding how to avoid it.
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Overview of Team-based Learning

Team-based learning (TBL) is defined as an active
learning strategy that encourages individual and group
responsibility by having small groups of students work
together for the purpose of responding to questions and
solving problems.' TBL was original designed in the
early 1990s by Larry Michaelsen for in-class activities
within large classes in order to engage business students
with the content and allow them to understand how to
apply their learning.” Dr Michaelsen devised the “4 S”
framework for classroom activities in which students
work on a significant problem, the same problem,
where they are required to make a specific choice,
and present a simultaneous report. A group can become
a team after working together for several sessions.
There are 6 fundamental principles of TBL that are used
for designing and facilitating a TBL course:

1) Prepare backwards and carry out forwards.

2)  Use mutually reinforcing tasks in a particular sequence.

3)  Use the majority of class time for higher-level thinking
with knowledge application activities.

4)  Use exercises and assignments to facilitate learning
and build team relationships.

5)  Provide regular and immediate feedback on individual
and team performance.

6) Useagrading/reward system to encourage individual
and team responsibility for the high-level quality of
the work.

Four basic activities are central to the implementation
of TBL, which include: 1) strategically forming permanent
teams; 2) ensuring content familiarity through the use of
a Readiness Assurance Process; 3) developing students’
critical-thinking skills by using well-designed in-class
team application assignments; and 4) implementing
a peer assessment and feedback system.

TBL facilitates the learning process for the students
through the following 6 steps.'

Step 1: Advance assignments

Step 2: Individual readiness assurance test (iRAT)

Ramathibodi
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Step 3: Team/group readiness assurance test tRAT or gRAT)
Step 4: Instructor clarification review
Step 5: Team/group application problem (GAP)
Step 6: Appeal process

If TBL is implemented correctly, there is little doubt
that comparable or better academic outcomes relative to
either lecture-based formats or more conventional small
group learning models can be achieved.”™ However,
TBL has been modified in several ways for its employment
in the field of medical education resulting in inconsistent

reported benefits.

——
Modified TBL

Modifications to traditional (so-called classical or
typical) TBL have been employed in several medical
curriculum during the past ten years. TBL has been
incorporated into a physiology and anatomy courses as
a backbone for their modules in either a semester or
an academic year.”* In some modified TBL, the step 3
(the team readiness assurance test or group test) is
replaced with the step 5 (the application of the concept
and problem-solving exercises), and the TBL session is
ended with a tutor wrap-up.”"" Concepts maps have
been used as a vehicle for modifying classical TBL
exercises. Such modifications include replacing the
individual assessment (iRAT) that uses multiple-choice
questions with concept maps and combining the group
assessment (tRAT or gRAT) and application exercise in
which teams develop concept maps.'> Changing the
sequence and adding a particular step into the traditional
TBL are also employed in modified TBL. In such
changes, TBL starts with the iRAT followed by the
preparatory assignments, the tRAT, a group application
problem and the final examination scores.” The omission
of the iRAT and tRAT has also been employed in TBL
activities. Such modified TBL includes merely the
application/analysis/interpretation questions followed
by an online quiz that is at the level of factual detail or

. 14
comprehension level of Bloom’s taxonomy.
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It is interesting to note that, although the TBL
activities are modified, the response of the participants
to these TBL activities is still positive; ie, it helps to
improve students’ performance, increases students’
engagement, and improves students’ perception of
the courses, which suggests that the TBL structure can
be modified without loss of the intended learning

outcomes.

How Does Dysfunctional TBL Develop?

TBL appears to have a number of benefits compared
to conventional lecture-based teaching. First, the
acquisition of knowledge is the responsibility of the
individual students; ie, less time for lectures, more time
for other learning-related activities. Second, students
receive feedback regarding the extent of their learning
when discussing the answers to the questions during the
tRAT. Third, students are actively involved in applying
what has been learned to new issues. This effort to apply
what one has learned is assumed to facilitate its
consolidation of the memory and the subsequent
retrieval of the information and knowledge."

Research involving the effects of TBL on the learning
of students is still limited. Most studies focus on attitudes
toward TBL, demonstrating that students tend to favor
TBL over other forms of teaching. Some studies examined
the learning outcomes, contrasting TBL with traditional
learning. However, studies aimed at examining whether
the goals of TBL are achieved are rare. One principle of
TBL, for example, is that success during both the tRAT
and application activities is based on the knowledge
gained during individual learning. Is that really the case?
Regarding the role of the instructor, he or she may only
play an excessively minor role when clarification is
required during team discussions. In addition: Does the
expected role of the collaborative learning during team
discussions truly occur? The previous research on the
application of TBL offers very few quantitative answers

to these questions.
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1) Inadequate Preparation of Resources and Questions

TBL requires students to study the assigned topics
in advance using educational resources provided by the
instructor. To be maximally effective learning groups,
students must have sufficient intellectual resources to
complete their assigned tasks.” In the class, students
must demonstrate their knowledge by responding
individually to a set of questions in the iRAT, usually in
a multiple-choice format. It is important that the
questions be focused on the concepts or knowledge that
the students need to learn in order to solve the team
application problem in the next step. In the tRAT,
the group still respond to the same set of questions
and finalize a consensus regarding the answer.
After clarification by the instructor on the concepts
that the students have been working on, if asked, the
groups must defend their choices to the class. The group
may also ask the teacher to consider an alternative
response to the one that was chosen, so that the group
can justify the reasons they have chosen their answer as
the best. Creating good questions and choices will
facilitate discussion within and defense by the groups
in this clarification step. For the application exercise,
the problems must be realistic, so that the students are
adequately prepared to address similar problems that
they will face in their careers.'® In addition, room
resources and quality of the learning materials definitely
need to be considered when doing TBL, especially in

larger classes, to ensure the effectiveness of TBL.'

2) Dysfunctional Group

It is not enough to merely form a student group
and tell them to work together to achieve the goals.
The instructor must work to transform the group into
a team by explaining the importance of teamwork,
defining clear goals for the team project, and establishing
a social bond among members as well as positive
interdependence to strengthen their work."” A team is
not the same as a small group due to the high level of

trust between members and a commitment to the
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benefits of the group. If the members spend time
collaborating, working on a task that becomes a shared
goal, and receiving regular feedback on their performance,
the group will become a team and works efficiently and
successfully to achieve their goals." Each student can
exercise a high level of effort and can criticize each
other without offending their teammates because truthful
interaction is valued by all of them. The goal of TBL for
students is to apply the knowledge or concepts that they
have learned in the pre-class preparation step in order to
solve practical problems that are similar to those that
they will face in the real world of work. Dysfunctional
group learning could lead to the failure of students to
construct their own understanding of scientific concepts
through a process of negotiation and consensus building

with their peers.

3) Inadequate Roles of the Instructor

In addition to preparation of appropriately educational
resources, creation of good questions, and facilitation of
team building, the role of an instructor is also important,
with regard to refining and expanding the students’
comprehension of the course content and group processes.
This can be done by encouraging the expression of their
thoughts on: 1) what the TBL experience has offered
them in terms of course concepts, group engagement
promoting effective teamwork, and the importance of
teams; and 2) how certain aspects of the course have
promoted positive group expectations.”” Feedback on
individual and group work allows students to be mindful
of the quality of their work, their learning, and how they
work together as a team. Grading the group work gives
the teams an incentive to make the most efficient use of
their time and strive to do their best to achieve good
results.”’ Failure to do this could distort the goal of TBL.

4) Erroneous Treating TBL as Just an Ordinary
Small Group Activity
TBL enhances various kinds of learning that

incorporates the use of small groups and is distinct
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from other small group teaching strategies because
it is a particular learning technique, not a series of
small group activities.' It also creates a team that is a
social unit distinct from a small group. Small group
activities are used to help students understand the
content of the course and improve learning by working
on activities, for which require students to use their
acquired knowledge. However, TBL provides students
with an opportunity to understand how to apply
knowledge, through both quantitative (due to the time
spent on the application activities) and qualitative
enhancement (the ability to solve incrementally
challenging problems).”’ Such enhancements are
possible because working in a team allows for more
intellectual resources to be used in the problem-solving,
and because spending time together enables the group to

work together as a high-performance team."”

5) Inappropriately modified TBL

As mentioned earlier, various forms of modified
TBL have been employed in a large-class teaching.
Some types of modified TBL exclude the iRAT and
tRAT in their activities. Although students seem
to favor these activities, it should be noted that
the survey focuses mainly on the satisfaction level of
the students regarding their attitudes toward TBL.”'""*
In classical TBL, a Readiness Assurance Process (RAP)
is designed to ensure that students gain a comprehensive
understanding of a set of concepts related to the
problems.” This process requires students to first study
the set of concepts on their own, and, if needed, to
receive corrective instruction on the course concepts.
Once a basic understanding of the content is in place,
students in TBL courses are then engaged in complex
problems which require them to work together and
deepen their understanding of the learned concepts.'’
In addition to acquiring knowledge, the RAP also
fosters team formation by transforming the group into
a team.” Without RAP, the achievement of the TBL’s

goals may be impaired.
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Suggestions

TBL has revolutionized medical education as it
promotes the collaborative skills required by medical
doctors. This teacher-driven approach also facilitates
student-student interaction. Thus, medical schools that
want to implement TBL in their curriculum and gain the
benefits of TBL should ensure that those involved in the
curricular process understand the essence of TBL, and
should consider the following suggestions in order to
avoid dysfunctional TBL.

1) A key factor for successful implementation
may be the embrace of student-centered pedagogy
by medical teachers. This is accomplished by staff
development program in TBL training. In addition,
another important factor for the success of TBL is the
support and leadership of the higher administration.”

2) The success of TBL depends on the high-level
functioning of the teams of students. For medical
graduates, development of teamwork skills is a crucial
learning outcome that has been shown to be fostered by
TBL.” Teamwork skills are strengthened by focused
reflection during the group sessions and on the success
of teamwork by providing feedback to team members.”

3) The use of TBL may be seen as disruptive and
face early challenges due to student resistance,”® which
is more likely when there are concurrent classes or
sessions using conventional lecture-based pedagogy.”’
Medical students’ appreciation of TBL and other active
learning methods can be influenced by the maturity of
the instructional design.” Changes in the educational
philosophy of medical schools is best viewed through
a longer-term lens in order to understand the need for
medical teachers to gain expertise in implementing
new teaching methods. Medical teachers should be
encouraged to adopt active instructional strategies
that require students to engage in and direct their
own learning.

4) Classical TBL has been modified in several

ways and is employed either as an additional teaching
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method or as a backbone of course modules. Although
there is no evidence that changes and omission of some
steps of TBL may affect the learning outcomes that are
achieved from TBL activities, instructors should ensure
that students receive the maximum benefits from the
activities similar to those from the classical ones.
In classical TBL, a proportion of the summative grade
is assigned to each component, including the iRAT,
tRAT, application exercise, and peer review.” Faculty
staff should encourage students to discuss the relative
merits of individual effort, teamwork and trust issues
among themselves. A graded peer review process at the
end of the course is another necessary method of
ensuring students’ accountability involved with before-
class preparation and good participation on the team.”
It is noteworthy to reassure that TBL is solidly
grounded in a constructivist theory of learning.”
Students expose inconsistencies between their existing
understandings and new experiences thus promoting
development of new personal mental frameworks built
upon prior knowledge. In particular, the application
exercises include real-world issues that require critical
thinking. Appropriately-designed TBL can make
extensive use of the social context through facilitated
collaboration and incentivized teamwork, which is

relevant to modern learning theory.™ '

Conclusions

TBL is most likely well-suited to the rapidly
growing field of medicine that requires us to educate
life-long learners, and prepare medical students for the
interprofessional settings and teamwork of healthcare
practice. However, in order to gain the most benefits
from its advantages, instructors must properly and
effectively implement TBL in their courses and must
ensure that the students achieve the goal of learning
through the TBL activities, and appropriate reflection,
feedback, and assessment. Monitoring for the occurrence

of dysfunctional TBL is thus highly recommended.
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