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Abstract

Introduction: Advance care planning should ideally be discussed with every geriatric patient in
the ambulatory settings. However, only a small percentage of geriatric patients have had
the discussion with their providers. We hypothesized that an educational video intervention
would better promote interest compared to verbal advice alone.

Objectives: To compare the levels of interest in advance care planning between the educational
video interventional group and the control group at the geriatric clinic.

Methods: Older adults aged 60 years and older who visited the clinic between November and
December 2018 were enrolled and randomized into 2 groups. The intervention group was
shown an 8-min video with verbal advice while the control group received standardized
verbal advice. Participants were administered a Likert scale questionnaire after the intervention.
The primary outcome was the proportion of participants who expressed interests in completing
an advance directive.

Results: Of the 110 enrolled participants [55 in intervention group and 55 in controls: mean age was
67 years, and most of them were female (83%)]. There was no difference in the baseline
characteristics between the two groups including age, sex, education, marital status, income,
and health status. Ninety eight percent of the participants in video group expressed interests
to complete an advance care plan, whereas only 67% of the control group did (P<0.001).

Conclusion: An educational video significantly increased awareness and interests among geriatric
clinic patients compared to verbal education alone.

Keywords: elderly, geriatric care, advance care planning, advance directive, video support tool
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Introduction

The number of older persons is highly
increasing globally'. Thailand has entered to aging
society since 2014 and is predicted to become aged
society in this coming future”. The important key to
serve the elderly is to respect their autonomy even
in the end of life*®. Advance directive (AD) is
introduced to protect patients’ preferences by
documented the goals of care before facing the
serious health event™®. Advance directive has strong
potential benefits in helping medical providers and
the family to choose the right way to treat the
patient as they wish™®.

In Thailand, Patient Self-Determinant Act of
2007 were endorsed the advance care plan and
advance directive for all population to decide
their own option. Still, end of life care is limit
to discuss when patients were already in the
emergency stage or at the end of life, and only
small number of people know their right to
complete advance directive’'’. Guidelines for
elderly care also suggest the Advance directive
during the routine health visit. There still have
several limitations such as limitation of time,
limitation health care providers, and uncomfortable
feeling to discuss the topic'™™".

Vajira Medical Journal: Journal of Urban Medicine
Vol. 64 No. 4 July - August 2020

Educational visual media is an innovative solution
to reduce the barriers and better communication in
complex health information'*"®. The previous study
shown the benefit on completing advance care
planning about cardiopulmonary resuscitation in
progressive pancreas and hepatobiliary cancer
patients'. We hypothesized that an educational
video intervention would better promote interest in
Advance Directive compare to verbal communication
alone. This randomized controlled trial was done in
a comprehensive geriatric clinic.

Methods

Participants were recruited from a comprehensive
geriatric clinic in King Chulalongkorn Memorial
hospital, The Thai Red Cross Society, Bangkok,
Thailand. Recruitment occurred during 1 November
2018 to 31" December 2018. The inclusion criteria
were age 60-year-old and older, capable to
communicate in Thai and absence of cognitive
impairment based on mini-mental standard
examination (MMSE) score of >24. The exclusion
criteria were history of psychiatric problems or
neurologic problems. All the participants were
informed and obtained the inform consent. A total
of 110 participants were enrolled.

Patient ask to participate (n=125)

A

Excluded (n=15)

- Cognitively impaired (n=7)
Declined to participate (n=8)

Randomized (n=110)

‘L

Educational video group (n=55)

l

Verbal group (n=55)

Flow diagram of the study
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The participants were randomized into two
groups by simple randomization computed by
a member of research team. The intervention group
watched the educational video before verbal advice
and the control group received only standardized
verbal communication advice. The educational video
was an 8-minute movie consist of a story about an
80-year-old male patient was in a wheelchair with
their family and then was fainted. The man was
transferred to an emergency room and was found
cardiac arrest. The emergency doctor tried to
resuscitate by 30-minute cardiopulmonary
resuscitation, endotracheal tube insertion through
the cardiac arrest guideline but the patient did not
response with the treatment. The doctor talked to
his family about the prognosis and treatment
option, but the family were too confused to decide
anything for this unexpected situation. The video
presented the information about cardiopulmonary
resuscitation, endotracheal tube insertion, nasogastric
tube insertion, intravenous fluid supplement and
also the role of advance directive whereas the
standardized verbal communication described the
information regard all of those procedure and the
role of advance directive. Before filming, we obtained
consent from the patient and his family to film the
patient and to use the video for research. The video
was approved in terms of both standard care and
ethicalissue by three medical staffs from department
of palliative, department of internal medicine and
department of family medicine.

The participants were interviewed with blinded
research assistant by two questionnaires. Eight-item
question for demographic data consisted of age, sex,
marital status, education, religion, medical condition,
income, and health satisfaction. Three-section for
the advance directive data consisted of experience
in advance directive, the interest in completing
advance directive and the level of interest (five-point
likert scale). The member of the research team,
who was not blinded to the randomization group,
used the demographic data questionnaires to
interview participants then participants were
received information follow the group randomization.

Basmon Manomaipiboon Surin Assawawitoontip Sudsri Kokaewichain Bhorn-ake Manasvanich

The advance directive questionnaire was collected
after receiving the verbal communication or watching
the educational video.

The primary outcome was to compare the
interest in completing advance directive between
the educational video intervention group and
standardized verbal communication group (control).
The secondary outcome was to find the association
between participants factor and the interest in
completing advance directive.

Statistical analysis was done by SPSS software
version 22. Categorical variable of descriptive data
was calculated in percent and compared using
Pearson Chi-square. Continuous of descriptive
data was calculated in mean (SD). The association
factors were calculated in binary logistic regression.
The level of interest was calculated in minimum
to maximum and median.

Results

Among the 110 participants, baseline
characteristic including age, sex, marital status,
education, income, health satisfaction, previously
known about advance directive and previously
completing advance directive were similar between
the two groups (P>0.05). (Table 1)

After received the intervention, the video
group had greater likelihood of interest in completing
advance directive more than the verbal group
(OR = 33.35, 95% confident interval 4.33 to 4.69,
P=0.001) (Table 2). The level of interest was
significantly increase in video group (min to max 3-5,
median 5) compare to verbal group (min to max 0-5,
median 3). (Table 3)

The association between participants’ factor
(sex, marital status, education, income, and self-
reported health satisfaction) and the interest
in completing advance directive had no impact
in each factor. (Table 4)

An Educational Video Intervention to Increase Advance Care Planning in A Geriatric Clinic: A Randomized Controlled Trial
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Baseline characteristic of participants

Count (%)

Parameter video intervention group Control group
(n = 55) (n =55)
Mean age £+ SD 68+ 5 67+5 0.759
Sex
Male 7(12) 12(21) 0.207
Female 43(87) 43(78)
Status
Single 23(42) 15(27) 0.128
Married 22(40) 22(41)
Divorced 1(2) 6(11)
Widowed 10(16) 18(21)
Education
Elementary 7(13) 9(16) 0.657
High school 6(11) 3(6)
College 9(16) 7(13)
Postgraduate 33(60) 36(65)
Religion
Buddhism 55(100%) 55(100%) -
Income (Bath/month)
<10,000 24(44) 18(33) 0.657
10,000 - 20,000 8(14) 9(16)
20,000 - 50,000 22(40) 22(40)
50,000 - 100,000 1(2) a(7)
>100,000 0 2(4)
Self-reported health satisfaction
Excellent 3(5) 6(11) 0.616
Very good 22(40) 17(31)
Good 27(49) 26(47)
Fair 2(4) 4(8)
Poor 1(2) 2(4)

An Educational Video Intervention to Increase Advance Care Planning in A Geriatric Clinic: A Randomized Controlled Trial | 239
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The interest in completing AD after receiving the educational video or verbal counseling

Intervention Interest in Not interest in OR P-value
completing AD (%) completing AD (%) | (95%Cl)
Educational video intervention group 54(98) 1(2) 33.35 0.001
Control group 34(67) 21(33) (4.33 to 4.69)

The level of interest between two groups

Intervention Level of interest (likert scale) Median

Min to max
Educational video intervention group 3-5 5
Control group 0-5 3

Association between participants’ factor and interest in completing advance directive

Variables Interest in No interest in OR P-value
completing AD (%) completing AD (%) (95%CI)
Sex
Male 13(15) 4(24) 1.712 1.712
Female 76(85) 13(76) (0.49 to 5.98)
Status
Single 34(38) 3(18) 1.589 0.429
Married 35(39) 8(47) (0.48 to 1.36)
Widowed 20(23) 6(35)
Education
Elementary 10(11) 2(12) 1.305 0.909
High school 6(7) 3(18) (0.95 to 1.77)
College 15(17) 1(6)
Postgraduate 58(65) 11(65)
Income
<10,000 34(38) 6(35) 1.09 0.744
10,000 - 20,000 13(15) 3(18) (0.64 to 1.87)
20,000 - 50,000 35(39) 8(47)
50,000 - 100,000 5(6) 0
>100,000 2(2) 0
Self-reported health satisfaction
Excellent 8(9) 1(6) 1.584 0.191
Very good 33(37) 6(35) (0.79 to 3.16)
Good 43(48) 9(53)
Fair 3(3) 1(6)
Poor 2(2) 0

240 | An Educational Video Intervention to Increase Advance Care Planning in A Geriatric Clinic: A Randomized Controlled Trial

| Basmon Manomaipiboon Surin Assawawitoontip Sudsri Kokaewichain Bhorn-ake Manasvanich



Discussion

In Educational video, with the emergency
care story were presented to stimulate participants’
interest. Then the story informed about the procedures
to resuscitate patients and the important role of
advance directive to protect patient’s preference
and to help their family to decide the proper way of
treatment. Viewing the video both improve patients’
interest and knowledge of end of life care.

The study showed the significantly increase
of the interest in completing advance care plan after
watching the video (OR = 33.35, 95% confident
interval 4.33 to 4.69, P=0.001) and the level of interest
was also higher in the video educational group
similar to other randomized controlled trial" ™.

The associated factors had no effect on the
interest in completing advance directive. This result
was different from the previous published data'™*
showing that educational level was associated with
the higher number of completing advance directive.
Participants received over 12-year of education had
significantly complete the advance directive. The
study was conducted in multiple nursing home and
long-term service and support setting with higher
number of participants. The participants were from
one setting and the number of participants were
small. This study has few limitations. First, the
educational video can be manipulated to favor the
participants’ perspective. Second, the participants
were all Buddhists. So, our finding might not be
generalizable to other groups (such as Christians
and Muslims). Third, our study did not compare the
functional status and activities daily living.

In summary, elderly patients often face the
complex decision-making, and the family have to
make unprepared options for stressful emergency
situations”. Patient and Family should be informed
about their planned option, their goals of care,
and their preferences during a routine health
assessment. Educating the patients by using the
video provide more concrete context compared
to verbal communication alone and increase
the level of the interest. Future studies could
extend the completion of advance directive, the

An Educational Video Intervention to Increase Advance Care Planning in A Geriatric Clinic: A Randomized Controlled Trial
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patients’ preferences, and the effectiveness of
advance directive. The study has shown that
educational video enhances the interest level, this
can be implemented in the ambulatory care setting
for educate elderly patients visiting any clinic.
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Abstract

Objective: To determine the effects of I-Walk (Robotic-assisted gait device) training compared
with over-ground walking training on motor impairments assessed by lower extremity scores,
lower extremity angles during walking, and gait performances in patients with chronic stroke.

Methods: A single blinded randomized controlled trial was conducted. Twenty four chronic stroke
patients were randomly assigned into two groups; experimental group (n=12) and control
group (n=12). For gait performances, patients in an experimental group received I-Walk training,
while those in a control group received over-ground walking training. The duration of training
was 60 min per day, 3 days per week for 8 weeks. The outcome measures included motor
impairments assessed by the Fugl-Meyer Assessment of Lower Extremity (FMA-LE) scores,
lower extremity angles during walking (hips, knees, ankles), and gait performances (step length,
cadence, walking speed, stride length, and step length symmetry ratio). All variables were
measured before and after the training period.

Results: There was a statistically significant difference in motor impairments assessed by the FMA-LE
scores, lower extremity angles during walking on hips and knees, as well as gait performances,
including step length, cadence, and walking speed, between the experimental and the control
groups (p<0.05). In particular, the statistically significant changes were demonstrated in motor
impairments assessed by the FMA-LE scores, lower extremity angles during walking on hips,
knees, and ankles, as well as gait performances, including step length, cadence, walking speed,
stride length, and step length symmetry ratio, before and after the I-Walk training in the
experimental group (p<0.05).

Conclusions: The |-Walking training could yield a statistically significant improvement of motor
impairments assessed by FMA-LE scores, lower extremity angles during walking, and gait
performances in chronic stroke patients. Nonetheless, further studies are recommended to
elucidate and ratify the effective outcomes in patients with other stages of stroke, different
ranges of lower extremity, and various spatiotemporal parameters.

Keywords: Gait training, Hemiplegia, Physical therapy, Robotic, Task-specific training
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Introduction

Stroke is a major cause of various impairments
in the patients, for example muscle weakness,
sensory impairment, poor balance and spasticity .
These impairments affect the control of movement
of one side of the body that limit ability to perform
activities of daily living %

Walking is the one of the most common
movement problem in patients with chronic stroke °.
The capacity of walking in a community is required,
for example : the ability of walking at speeds to
crossing the street, stepping on and off a moving
footpath, walking through the doors, walking around
furniture, obstacle crossing . Therefore, gait recovery
is a major goal in physical therapy rehabilitation for
patients with chronic stroke °.

In the last decade, physical therapy has
focused on using robotic-assisted gait device®.
Goals of the robotic assisted gait a training are to
control movement and to design training for
rehabilitation exercise that will induce neural
plasticity changes associated with task-specific
training (active assisting, challenge-based, stimulating
normal task) and improving motor recovery’. Hesse
and colleagues in 2013 concluded that robotic assisted
gait training resulted in restoring and improving gait in
patients with subacute and chronic stroke. They found
significant larger increments in walking speed, walking
distance after using robotic assisted gait device than
usual physical therapy treatment °. Moreover, robotic
assisted gait training could improve walking ability in
patients with stroke. However, the robotic assisted
gait training device in Thailand are still limited due
to the high price. Therefore these devices are
available only in some medical centers or hospitals.

In Thailand, I-Walk is a new device that designed
from the robotic assisted gait training, end-effector
type for patients with stroke. I-Walk is less costly.
The device is consisted of two systems, body weight
support system and gait training system. I-Walk
training is more repetitive gait pattern of complex gait
cycles than overground walking training. However,
Implementations of the I-Walk in stroke individuals
to improve gait performance are limited due to the lack
of research study. Therefore, the aim of this study

Vajira Medical Journal: Journal of Urban Medicine
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was to investigate the effect of '\Walk training to improve
motor impairments, lower extremity angles during walking
and gait performances in patients with chronic stroke.

Methods
Design

The study design in this research was
experimental single-blind randomized controlled
trial comparing the effect of I-Walk gait training and
overground walking training on gait performances in
participants with chronic stroke.

Participants

The experimental protocol was set up at
Physical therapy and Hydrotherapy center, Faculty
of Allied Health Sciences, Thammasat University
and at Bueng Yitho Medical and Rehabilitation
Center, Pathumthani, Thailand. The protocol of
this study was approved by the Ethics Review
Sub-Committee for Research Involving Human
Research Subjects of Thammasat University.

Inclusion criteria

1. The participants were inpatients who got
stroke attack onset more than six months.

2. Age between 45 and 70 years.

3. Able to walk at least 10 m. with or without
walking device.

Exclusion criteria

1. The patients were excluded if they had
unstable vital signs.

2. Any symptoms and signs that may affect
their participation such as neurogenic pain and pain
scale on a visual analog scale more than 5 out of 10.

3. Other neurological or medical disorder that
can attribute negative impact on ambulatory ability.
Sample size

The researcher set a confidence level at 95 %
and the power of test at 80 %. The Z,,is 1.96 and
the Z; is 0.84. The ¢” is 0.015 and A’ is 0.01 was
derived from the pilot study which was conducted
in 20 participants (10 participants/group). With the
additional number of 20% drop out, the number of
participants in each group was 12 participants.

Effects of I-Walk Training on Gait Performances in Patients with Chronic Stroke
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Description of the outcome measures

The assessor of the study was a physical
therapist who had a clinical experience in stroke
rehabilitation more than 3 years.

The Fugl-Meyer Assessment of Lower
Extremity (FMA-LE)

The FMA-LE reflects a motor recovery in post-
stroke. The FMA-LE consisted of lower extremity,
co-ordination/speed, and motor function. The motor
function scores used to measure lower extremity
recovery in stroke patients. The FMA-LE reflects
a motor recovery in post stroke. The original scale,
consisted of six domains (lower extremity, co-ordination/
speed, motor function, sensation, joint mobility and
pain) and scoring is done on 3 ordinal scale ranges
from 0 to 2. The lower extremity tested for the
reflex activity (flexors and extensors), flexor synergy
(hip flexion, knee flexion and dorsiflexion), extensor
synergy (hip extension, adduction, knee extension,
and plantar flexion), and lower extremity movement
combining synergies in sitting and standing position.
The scale of lower extremity has 14 items. The score
range from 0 to 28. The co-ordination/speed of heel
to opposite knee (tremor, dysmetria and speed).
The scale of co-ordination/speed has 3 items. The
score range from 0 to 6. The FMA-LE, motor function,
used to measure lower extremity recovery in stroke
patients. The scale has 17 items from the sum of lower
extremity and co-ordination/speed. The total score
range from 0 (no motor function) to 34 (good motor
recovery). FMA-LE, sensation, the scale has 6 items,
two for light touch and four for position sense. The
patient is asked whether who feels that light touches
on leg and the feet. The total score ranges from 0 to
12. FMA-LE, joint motion and pain, the scale has 20 items,
ten for joint motion and ten for joint pain. The patient
is asked whether who feels that passive joint motion
and pain that pain during or at the end of movement
on leg and the feet. The total score ranges from
0 to 20 of each.

Lower extremity angles during walking
Prior to the gait analytic test, participants
were wearing the body's most compact and black

clothing. Then, the markers were attached at
anatomical references consisted of acromion
process of the scapular, greater trochanter, knee
joint line, lateral malleolus, and fifth metatarsal.
Participants were assessed their lower extremity
angles during walking and gait performance using
the Kinovea Software Version 0.8°. Participants were
recorded for their walking ability using a digital
camera with a frame rate of 60 Hz."’. Prior to the
test, the video recording system was positioned
perpendicular to the walkway, at approximately
4 m. from the walkway to capture 4 m. section in
the middle of the walkway. An angular of lower
extremities was analyzed at heel strike, mid stance,
toe-off, push off, and mid-swing of gait cycle’.
Hip angle was measured at the intercept between
the line from the acromion process to the greater
trochanter and the line from the greater trochanter
to the lateral knee joint line. Knee angle was
measured at the intercept between the line from
the greater trochanter to the lateral knee joint and
from the lateral knee joint to the lateral malleolus.
Ankle angle was measured at the intercept between
the line from the lateral knee joint to lateral
malleolus and from the lateral malleolus to the
fifth metatarsal. Three completed gait cycles were
selected and parameters of complete gait cycle of
each participant were averaged. Participants were
assessed their walking performance while walking
with preferred and fastest walking speed for 3 trials
per condition. Then the average data of each speed
were collected. The parameters were analyzed
from the frames that best represent each gait phase
with visible markers'’.

Gait performances

The step length was measured from the
length as the distance between the heels of one
foot to the other'®*. The stride length was measured
from the total distance of the step length of the left
and right leg'”"”. The cadence was determined by
the number of steps in the 4 m. moving range in the
middle of the walkway'. Then the results were
converted to a number of steps in 60 s.". Walking
speed was measured based on a distance of 4 m.
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in the middle of the walkway’'’. The step length
symmetry ratio was measured from the distance of
the legs compared to the distance between the
stepping of the paretic side and the non-paretic
side. The ratio score that is closer to 1 indicates
a more symmetrical gait".

Experimental protocol

Participants with stroke who meet the
inclusion and exclusion criteria were randomized
into experimental group (walking training with
I-walk) or control group (walking training with
conventional physical therapy) by a random
number generator. On the first day, participants
were interviewed and assessed for their baseline
demographics, stroke characteristics. On the
following days, they were trained in the program
of allocated group. Participants in both groups
received the usual physical therapy program before
walking training program. The usual physical therapy
program consists of upper extremity training
(grasping and releasing balls, pinching tongs, using
a spray bottle, kneading putty, pinching coins, using
a spoon, lifting a heavy can, and wiping a table with
a towel) for 15 min. and sit-to-stand training for
15 min. Prior to and after completing the program
(24 sessions), participants were assessed lower
limbs impairments by the FMA-LE and gait
performances by hip angle, knee angle, ankle angle,
step length, cadence, walking speed, stride length
and step length symmetry ratio.

I-Walk gait training program (experimental
group)

I-Walk gcait training device consists of two
systems: body weight support system and gait
training system. The body weight support system
consists of harness that used to support and prevent
falling during the training. The gait training device
represents by two-foot plates connected to
a doubled plate. I-Walk generates a human like
walking pattern. The end-effectors are represented
by two foot plates connected to a double plate.
The rear ends of the foot plates move forward
and backward. The backward movement of the

Vajira Medical Journal: Journal of Urban Medicine
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footplates simulates the stance phase while the
forward movement simulates the swing phase.
Based on task-specific repetitive training. The device
helps initiate the repetitive forward gait motion.
Cadence of device was set according to participants'
average self-determined walking cadence over
three trials before training". The walking cadence
can be selected from 0-120 steps per min. Prior to
training; participants had to wear the harness of the
safety system. The participants were encouraged to
hold onto the handrails when they feel unstable
(Figure 1). When participants could sustain the
greater load in the lower paretic limb without
help from the physical therapist. The greater load
(I-walk cadence) of 10% of baseline was applied
when the participants were able to straight the
affected leg and increase weight bearing during the
single-leg stance phase and move the affected leg
during the swing phase without any compensations,
fatigue or increased spasticity . The I-Walking
training period was 30 min.

A safety harness on the I-Walk trainer

Effects of I-Walk Training on Gait Performances in Patients with Chronic Stroke | 247
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Over-ground walking training program
(control group)

Participants with stroke were allowed to use
their walking devices as needed. Over-ground
walking program was consisted of forward walking
training for 10 minutes, sideway walking training
for 10 minutes and obstacle walking training
(obstacle height = 8 cm, width = 8 cm) for 10 minutes
on the 10 m. walkway with self-selected walking
speed. When participants could sustain the greater
load in the lower paretic limb without help from
the physical therapist without any compensation,
fatisue and increased spasticity, the speed and
distance of training were increased of their self-
determined. The overground walking training
period was 30 min.

Baseline characteristics of the participants

Variables

Experimental group

Statistical analysis

Descriptive statistics were applied to explain
the characteristics of the participants and findings
of the study and SPSS version 11.5 was used for
statistical analysis. The Two Way Mixed ANOVA was
used to analyze the differences within the group
and compare the differences between groups.
The significance level was set at p< 0.05.

Results
Characteristics of the participants

Thirteen participants had a left-sided
hemiparesis and eleven participants had a right-
sided hemiparesis with the average 4.49 years
post stroke (range 0.50-30.00, SD = 6.18). The
characteristics are shown in Table 1. All baseline
characteristics of either group were not significantly
different across the groups (p>0.05).

Control group

Mean age (years) (SD)

Mean height (m)(SD)

Mean weight (kg) (SD)

Mean BMI (kg/m?) (SD)

Gender (Male:Female)

Mean post-onset time of stroke (years)(SD)
Pathology (Infarction:Hemorrhagic)
Affected side (Right:Left)

Mean MMSE (scores) (SD)

Mean MAS of lower limb (scores) (SD)

Assistive device (non use:use)

(n=12) (n =12)
59.83 (6.53) 61.83 (7.24)
1.64 (0.06) 1.62 (0.80)
65.58 (8.29) 70.08 (14.37)
24.38 (3.62) 27.02 (34.37)
7:5 8:4
3.59(2.82) 5.37 (8.37)
11:1 10:2
8:4 3:9
21.83(3.12) 22.08 (3.28)
0.41 (0.67) 0.50 (0.52)
4:8 3:9

Note: BMI = Body Mass Index, MMSE = Mini Mental State Examination Thai version 2002, MAS = Modified Ashworth Scale.
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Discussion

This study was the first determining the
effects of I-Walk (Robotic-assisted gait device)
training compared with overground walking training.
In our study found that participants in I-Walk training
group walked more than 1,000 steps per session
compare with over-ground walking training group
walked less than 1,000 steps per session which
similarly found in previous study. Hesse and Werner
in 2003 reported that up to 1,000 steps which could
be performed in a 20-minute treadmill training
session, compared with 50 to 100 steps during
a 20-minute session of conventional physical
therapy. Their study suggested that approximately
1,000 steps per session are required to improve gait
performance in patients with stroke *°. The patients
with chronic stroke in I-Walk training group had
a significant motor recovery which might be due to
brain plasticity . The advantage of walk more than
1,000 steps per session is the ability of walking at
speeds to crossing the street in the country of the
previous study but maybe not sustable in Thailand.

The I-Walk training could improve volitional
movements in patients with chronic stroke.
As presented in the results, the participants with
stroke in the experimental group demonstrated a
greater improvement in score of FMA-LE than those
in control group. The characteristic of I-Walk training
similar with BWSTT and robotic assisted gait training
that were task-specific training or task-oriented
training >'®. Task-specific training focused on
improvement of performance in functional tasks
through repetition, progressive and intensity.
Previous studies suggested that the task-specific
training in a natural gait circuit and extend period of
time available in a training session can influence the
brain to adaptive, create a new neural network and
brain activation patterns that can facilitate the
motor recovery process'”. The walking pattern on
the l-walk is similar to walking with elliptical trainers.
The movement patterns and muscle demands of
the elliptical training related with walking up and
down stairs climbing. Previous study reported that
walking on the stairs is a movement that requires

greater lower-limb strength and balance than
walking on the ground®.

The improvement of volitional movements
of the participants in the | walk training group might
effect on ankle movement during walking.
As presented in the result that the range of motion
of ankle plantar flexion during toe-off was improved
in participants who were trained with I-Walk device.
Previous study reported that the ability to perform
ankle plantar flexion of the paretic ankle was
strongly related to maximum walking speed and
a reduction in plantar flexion was a cause of limited
walking speed . I-Walk training system had slightly
moveable footplate (upward and downward) that
can assist ankle dorsiflexion and plantar flexion
movement during walking training. The active
assisted movement repeated over the time of
I-Walk training maintained repetitive movement of
plantar flexion and greater number of steps within
a training session more than over-ground walking
training. Forrester and colleagues in 2011 studied
the effects of robotics assisted gait training for
60 min. per day, 3 days per week, 6 weeks on ankle
motor control and gait function in chronic stroke.
Their study showed improvement of paretic ankle
motor control, along with faster and smoother
movements. The gait performances also increased
significantly . These reflect performance of stepping
on and off a footpath, and obstacle crossing.

Walking speed of the participants in the l-walk
training group was improved after the training.
Walking speed is an important parameter in gait
performance that directly related to physical
disorder. Gait performances are the indicators of
mobility impairment and disability after stroke. This
predicts mortality, morbidity, and risk of future
stroke. A maximal walking speed is a measure of gait
performance after stroke and strong predictor of
community ambulatory competence”. Previous
study found that improvement in walking speed
related with increased stride length, step length,
and cadence “. After 24 sessions of walking training,
the experimental group had increased their walking
speed by 0.33 m/s in preferred walking speed and
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0.36 m/s in maximum walking speed. The minimal
detectable change (MDC) of maximal walking speed
for survivors of stroke has been reported to be
0.3 m/s *. Therefore, the improvement of walking
speed in the experimental group was a true
performance change that did not due to variability
in performance or measurement error.

There are some limitations in this study. First,
this study did not recruit patients in other stages of
stroke such as acute or sub-acute stroke. Then,
the study did not collect a retention period after
the training with [-Walk has ceased. Finally,
the current study did not evaluate the spatiotemporal
parameters related with walking for example,
symmetrical stance time of both legs. Therefore,
further studies should evaluate the effect of I-Walk
training in patients with various stages of post-stroke
and with a range of lower extremity deficits. Follow-
up period should be examined to assess effect of
l-walk training. Moreover, it is interesting to assess
other spatiotemporal parameters related with walking,
for example symmetrical stance time of both legs.

Conclusion

The study investigated the effects of I-Walk
training in patients with chronic stroke. After 8 week
training, the participants demonstrated significant
improvement in their motor impairments, lower
extremity angles during walking and gait
performances. The greater improvement have
found in participants who were trained using the
I-Walk. It is helpful for the capacity of walking in
a community requirement.
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Abstract

Background: Chronic kidney disease (CKD) is a major public health problem worldwide, particularly
in Thailand. Several studies have recommended limiting protein and sodium intake with the
benefit of delaying kidney deterioration. Hence, dietary counseling is recommended for
CKD patients. We aimed to explore and compare the effects of intensive dietary counseling
(In-counseling) and standard dietary counseling (Sd-counselling) for controlling protein and
sodium intake.

Methods: The present study was an open-labeled randomized control trial. The participants were
stage Ill — IV CKD patients who were stable on their current treatment. The Id-counseling group
received 30-minute monthly lessons with advice on dietary intake. The Sd-counseling group
received the usual standard of care. The outcomes were daily protein intake (DPI)
and 24-hour urinary sodium (UNa) at two months.

Results: Twenty CKD patients were divided into two groups of 10 participants each. Baseline
characteristics were similar in both groups, except there were more CKD stage 4 patients in
Sd-counselling group (3 vs 1 participant). The three most common comorbidities were
hypertension (80%), dyslipidemia (70%) and diabetes mellitus (50%). Baseline DPI and
24-hour UNa were similar in both groups. After 2 months, the DPI of the In-counseling
group achieved greater target-control than Sd-counseling. There was a trend to decrease
24-hour UNa between before and after counseling in In-counseling group. However, the DPI
and 24-hour UNa at the end of the study was not statistically significant.

Conclusion: Although our study did not show significant benefit from In-counselling, it might be due
to a small sample size and short time period. There was, however, some trend showing
a benefit of In-counselling. A larger scale randomized controlled trial should be conducted to
explore this benefit.

Keywords: intensive dietary counseling, chronic kidney disease, dietary protein intake, sodium intake.
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Introduction

Chronic Kidney Disease (CKD) is a significant
problem in Thailand and the prevalence of CKD is
on the rise'. If CKD is not properly treated, the
disease will worsen until it becomes end-stage renal
failure requiring dialysis, which is increasing in
prevalence and incidence in Thailand®. Several
studies have found dietary control contributes to
delaying kidney deterioration, particularly dietary
control aimed at limiting protein and sodium intake.
The recommendation of the Nephrology Society of
Thailand in 2015 on limiting protein for Stage 3
Chronic Kidney Disease (CKD) patients was not to
limit protein, but not to exceed protein intake of 1.3
grams per kilogram of the patient’s recommended
weight and to consume high-quality protein or
complete amino acids. For CKD at the stage where
estimated glomerular filtration rate (eGFR) is less
than 30 ml/min/1.73m’ patients are advised to limit
protein intake to less than 0.8 grams per kilogram of
the patient’s recommended weight. Many previous
studies have recommended intensive or individual
dietary counseling as being more useful and yielding
better outcomes than practical or standard counseling
in patients on dialysis, CKD patients’. diabetes
mellitus patients’. and patients with malnutrition”.

Hence, this study aimed to explore the
effects of intensive dietary counseling versus
standard counseling in CKD patients.

Material and methods
Study design and population

This was an open-labeled randomized control
study. We enrolled participants between July 1%,
2018 and October 31%, 2018 at a university hospital.
The patients who visit the nephrology clinic were
invited to participate. The eligibility criteria were age
between 18 - 70 years, diagnosed stage 3 — 4 CKD,
and treatment with maximum, or tolerated dose, of
renin-angiotensin-aldosterone system (RAAS)
inhibitor for 2 months. The exclusion criteria were:
(1) current treatment with dialysis, (2) active
infection, (3) pregnancy, (4) active malignancy, (5)
malnutrition with serum albumin below 3.5 mg/dL,
and (6) declined to participate.
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Randomization

When participants had been screened and
met the inclusion criteria for enrollment in the
study, they were randomized into the following two
groups with a computer-based randomization
system: the group offered intensive dietary
counseling (Id-counseling) and the group offered
standard dietary counseling (Sd-counseling).

Treatment

For the Id-counseling group, the participants
received individual dietary counseling directly from
a nutritionist for 30 to 45 minutes in a CKD clinic. They
were advised to make proper adjustments tailored to
each individual, including interactions aimed at helping
the patients gain understanding and improve their
knowledge. For example, key points were emphasized
by providing information sheets, following up, and
providing advice every month. The participants in
Sd-counseling group received standard or routine
counseling, which had been individual counseling at
regular visits to the nephrology clinic. During the
study period, RAAS inhibitors were maintained
at the same doses as they were at enrollment.

Data collection

After enrollment in the study, the participants
were interviewed on their respective backgrounds,
diagnosis of diseases, weight, height and waist
circumference. They were then given physical
examinations and baseline laboratory tests for
Blood Urea Nitrogen (BUN), creatinine (Cr), electrolyte,
albumin, blood sugar, hemoglobin Alc (HbA1c),
calcium, magnesium, phosphate, lipid profile and
24-hour urine for urea, sodium, and protein. The urinary
samples were taken at 24 hours by having the patients
urinate as usual immediately after awakening.
Then, the patients provided urine samples all day
until the next morning with the last sample being
given after the patients awoke the next day.

We assessed daily protein intake (DPI) based
on the normalized protein equivalent of nitrogen
appearance (NPNA) by calculating based on urinary
samples taken at 24 hours to test for urea and
protein, and then calculated as follows:
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NPNA = ([((UUN + (0.031 x BW)) x 6.25] + Up) / BW

nPNA, normalized protein equivalent of total
nitrogen appearance (g/day); UUN, 24-hour urinary
urea nitrogen (g¢/day); Up, 24-hour urinary protein
(g/day); and BW, body weight.

For the DPI-targeted, we assigned subjects
based on the stage of CKD: CKD stage Ill, 0.8 - 1
g/kg/day and CKD stage IV, 0.6 — 0.8 g/kg/day.
We assessed the sodium intake by taking urine
samples at 24 hours to test for sodium.

Outcomes

The primary outcome was to compare the
efficiency of protein control by the methods of
Id-counseling versus Sd-counseling in CKD patients.
The secondary outcome was to compare the
efficiency of controlling sodium intake between
both groups, including follow-up by comparing the
changes in cholesterol levels, blood glucose levels
and phosphorous levels.

Statistical analysis

The sample size was not calculated as this
was a pilot study. Continuous variables are presented
as mean and Standard Deviation (SD) or median
(Interquartile range (IQR)), depending on distribution.
Categorical variables are presented as proportions.

For comparisons, independent t-test was used when
data were normally distributed and Mann-Whitney
U test when data were not normally distributed.
Additionally, chi-squared and Fisher’s exact tests
were used for comparing categorical variables.
The statistical analysis was performed by using the
R version 3.4.4 program (R Foundation for Statistical
Computing, Vienna, Austria) for analyzing the results
with statistical significance set at P-value <0.05.

Ethical Considerations

The present study was certified by the Institutional
Review Board (COA 113/60) for considering ethics in
research involving human subjects (Research
Promotion Department, Faculty of Medicine,
Navamindradhiraj University, Bangkok, Thailand).

Results
Baseline characteristics

Twenty-four patients met eligibility criteria
and four patients declined participation in the
study. Ten of the participants were randomized to
Id counseling group and the other ten participants
received Sd-counseling (Figure 1). The general
baseline characteristics of the patients in both
groups had no statistically significant differences
(Table 1).

CKD stage Il - stage IV patient
swho met eligibility (n = 24)

o

Declined to participate (n = 4)

Randomized (n = 20)

[

v
Allocated to In-counseling (n = 10)

v
Follow-up 2 months,

In-counseling (n = 10)

v
Analyzed (n = 10)

|
v
Allocated to Sd-counseling group (n = 10)

v
Follow-up 2 months,

Sd-counseling (n = 10)

\4
Analyzed (n = 10)

Flowchart of the participants in randomized control of nutritional intervention in the study.
Abbreviation: CKD, Chronic Kidney Disease; In-counselling, intensive counselling; n, numbers;

Sd-counselling, standard counselling.
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The baseline characteristics and laboratory results of participants

Characteristic

In-counseling (n = 10)

Sd-counseling (n = 10)

p-value

Age, years 67 (63.5, 69.0) 64 (62.2, 66.7) 0.268
Gender: male, n (%) 5 (50) 5 (50) 1.000
CKD stage, n (%) 0.582

- il 9 (90) 7 (70)

S\ 1(10) 3 (30)
Type 2 DM, n (%) 6 (60) 4 (40) 0.654
Hypertension, no (%) 8 (80) 9 (90) 0.453
Dyslipidemia, no (%) 5 (50) 9 (90) 0.104
Drug, n (%)

- RAAS inhibitor 9 (80) 10 (10)

- Lipid lowering 8 (80) 8 (80)

- Diuretics 0 0
Cr, mg/dl 1.4+0.3 1.5+06 0.593
eGFR, ml/min/1.73 m? 52+ 6 48 £ 8 0.643
Blood sugar, meg/dl 139.0+49.3 1187+ 25.4 0.267
HbA1C, % 6.1(5.2,6.9) 6.2 (5.9,7.1) 0.910
Cholesterol, mg/dl 181.7 £43.5 220.2 £ 32.1 0.311
Phosphorus, mg/dl 44+1.3 39+09 0.427
Serum albumin, mg/dl 3.7 (3.3, 4.0) 3.8 (3.6, 4.0) 0.648
DPI, g/kg/day 0.7 (0.6, 0.8) 0.8 (0.7, 0.9) 0.599
Target DPI, n (%) 10 (100) 8 (80) 0.456
24- hour UNa, mmol/d 1427+ 445 151.5+47.6 0.674

Abbreviations: CKD, chronic kidney disease; Cr, creatinine; DM, diabetes mellitus; DPI, daily protein intake; eGFR, estimated glomerular
filtration rate; HbA1C, hemoglobin A1C; In-counseling, intensive counseling; LDL, low density lipoprotein; n, numbers; RAAS,

renin-angiotensin-aldosterone system; Sd-counselling, standard counseling; Una, urinary sodium.

The median age was 65 years and 50 percent
of the subjects were male. The chronic diseases
reported by the subjects were diabetes mellitus,
hypertension, and high blood cholesterol at 60,
80 and 50 percent, respectively. The laboratory
test results were similar for the two groups in terms
of Cr, HbAlc, blood sugar, cholesterol, LDL,
phosphorus and albumin. The RAAS inhibitor was
prescribed in similar proportions to both groups.

The DPI at the beginning of In-counseling and
Sd-counseling was similar [0.77 (0.67 — 0.81) vs. 0.80

Effects of Intensive Dietary Counseling versus Standard Dietary Counseling in Chronic Kidney Disease Patients: The Pilot Study

(0.72 - 0.90) mg/kg/day; p-value = 0.599]. The DPI
for individual subjects was within a range of 10/10
(100%) for subjects in the In-counseling group
versus 9/10 (90%) for subjects in the Sd-counseling
group (p-value = 0.456). Furthermore, 24-hour urine
sodium values were also similar at the beginning of
the study at 142.7 mmol per day in the Id-counseling
group and 151.5 mmol in the Sd-counseling group
(p-value = 0.674). there was no dropout and all
participants in Id-counseling group visited CKD clinic
regularly.
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Outcomes

At two months after the completion of the
study, the DPI between both groups were similar
(p-value = 0.241) (table 2). The In-counseling group
had more individual DPI values within a target based
on CKD staging of 9/10 (90%) than the Sd-counseling
with 6/10 (60%) subjects, but with no statistical
significance (p-value = 0.303). The individual and
overall DPI changes of both groups at 2 months are
shown in Figure 2. The 24-hour urine sodium at
2 months equaled 136.1 (42.3) mmol/day for the
In-counseling group versus 153.2 (47.1) mmol/day
for Sd-counselling group. The In-counseling group
tended to have lower 24-hour urine sodium than
the Sd-counseling group (Table 2 and Figure 2);
however, they were not statistically significant.

There were no statistically significant
differences between the two groups for cholesterol,
HbAlc, phosphate and bicarbonate levels at two
months. Nevertheless, the potassium level in the
In-counseling group indicated better control than
the Sd-counseling group with statistical significance
(p-value = 0.034). However, no patient developed
hyperkalemia.

Discussion

The present study showed that In-counseling
could be set up in a chronic kidney disease clinic.
The participants had good compliance with regularly
visits to the In-counseling nutritionist. There was
a tendency for Sd-counselling not to control DPI.
The DPI after 2 months of Sd-counselling group was
higher than at enrollment time (p-value = 0.064).
However, the DPI was still at target level in both
groups. There was no statistical difference for
controlled sodium intake between both groups.

When patients ingest higher amounts of
protein, it increases endogenous acid production.
Recent studies have reported an association
between endogenous acid production and CKD
progression”®. A high salt diet is associated with
high blood pressure and fluid retention, which
subsequently increase cardiovascular death”.
Numerous studies have shown limiting protein
intake and lowering dietary sodium could slow the
progression of CKD"™. The implementation of dietary
knowledge for CKD patients was recommended.
However, there are many and various obstacles
such as lack of time for counseling by physician, the
complexity of dietary advice, or suboptimal
knowledge of basic nutrition for specific diseases.

Outcome of patients between intensive nutritional counseling sroup and standard nutritional counseling group

Outcomes In-counseling Sd-counseling p-value
2-month DPI, g/kg/day 0.7 (0.6, 0.7) 0.8 (0.7, 0.9) 0.241
Difference of DPI', g/kg/day -0.017 (-0.092, 0.165) -0.053 (-0.079, -0.026) 0.545
2-month target DPI, n (%) 9 (90) 6 (60) 0.303
24-hour UNa, mmol/day 136.1 £42.3 1532+ 47.1 0.404
Difference of 24-hour Una®, mmol/day 6.5(1.25, 11.75) -2.5 (-4.00, 2.25) 0.240
Cholesterol, me/dl 188.6 £ 42.8 224.4 £ 58.0 0.324
HbA1lc, % 7.1+24 6.4+0.8 0.399
Phosphate, mg/dl 3.7 £0.96 3.8+0.7 0.675
Potassium, mg/dl 3.8+0.2 4.3+0.6 0.034
HCO,, mg/dl 27.1+£338 273+ 338 0.908

'DPI at pre-study minus DPI at 2 months. ¥ 24-hour Una at pre-study minus 24-hour Una at 2 months. Abbreviations: CKD, Chronic

Kidney Disease; DPI, Daily Protein Intake; HbALC, hemoglobin A1C; HCO, serum bicarbonate; In-counseling, intensive counseling;

n, numbers; Sd-counseling, standard counseling; UNa, urinary sodium.
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FECIEZE The scatter plot between outcomes and treatments.

The top figure shows DPI at pre-study and the end of the study. The bottom figure shows 24-hour Una
at pre-study and the end of the study. These results were plotted by individual participants and median
of overall participants classified by treatment group. The plots were also classified by CKD staging.
Abbreviations: CKD, Chronic Kidney Disease; DPI; Daily Protein Intake; In-counseling, intensive counseling;
Sd-counseling, standard counseling; UNa, urinary sodium.
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A study from Brazil reported that implementation
of a nutrition education program in the CKD clinic for
6 months could significantly lower dietary protein
intake™. However, our study's baseline DPI in both
groups were nearly achieved the target level;
it could because of our results that show the DPI
reduction in Sd-counselling group.

Our study had some limitations. The sample
size was too small to show statistical significance.
The follow-up period was short. If patients were in
In-counseling and followed up over a longer period
of time, it may increase patients’ knowledge
resulting in better controlled protein and salt intake,
or it may cause patient fatigue leading to poor
compliance clinic with visits. Our study showed the
feasibility of an intensive nutritional counseling
program provided by a nutritionist at CKD clinic over
a short-term period. Hence, the challenge is how to
develop a nutritional counseling program that our
patients would be able to visit regularly.

Conclusion

Intensive dietary counseling with regular
monitoring of CKD patients at stages 3-4 can
effectively decrease daily dietary protein intake and
reduce sodium in the urine. However, the decrease
was not statistically significant when compared to
standard dietary counseling. To confirm our finding,
future studies with larger populations and longer
follow-up periods are required.
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Abstract

To evaluate the knowledge and attitudes of Bangkok Metropolitan women towards Human
Papillomavirus (HPV) vaccinations. Thai women aged 25-65 years old who had lived in Bangkok
for 5 years or over were invited to the study. Participants were asked to complete the questionnaire.
4,405 of 5,000 women completed the questionnaires. Approximately two-thirds of women had heard
about HPV vaccination (61.4%). Approximately two-thirds of them had correct answers about the
causes or risk factors of cervical cancer (65.7%), including HPV as an etiologic agent (67.4%). However,
only few understood the relationship of HPV and cervical cancer (2.8%) or the types of HPV (6.2%).
Regarding knowledge of cervical cancer and HPV, a quarter knew the method of HPV transmission
(25.6%). Although most accepted the HPV vaccination (78.6%), only one-third knew about the
particular groups of women who would benefit from this vaccination (34.6%). In conclusion,
more than half of women knew about the cause of cervical cancer and HPV vaccine. However,
only a few women knew about the relationship between HPV and cervical cancer or the types of HPV.

Keywords: cervical cancer, HPV vaccination, knowledge, attitude, urban area
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Introduction

Cervical cancer is the fourth most common
cancer in women worldwide with an estimated
528,000 new cases and 266,000 deaths in 2012".
The majority of cervical cancer (84% or 445,000
cases) and deaths (87% or 230,000 cases) occur in
less developed regions'. These high incidence and
mortality rates in less developed regions are partly
because the majority of the patients have locally
advanced stages or advanced stage cancers at
the time of diagnosis”. In Thailand, cervical cancer
is the second most common cancer among women.
In 2012, the numbers of new cases and deaths from
cervical cancer were 8,184 and 4,513, respectiveLyS.

Human Papillomavirus (HPV) is the most
important cause of anogenital warts and cervical
cancer”. The virus is divided into two major groups.
First is low-(LR-HPV)risk HPV group and second
is high-risk HPV group(HR-HPV). The majority of HPV
infections spontaneously subside. While some
infections may be persistent, especially with
HR-HPV,. This latter group of women have a higher
risk of cervical cancer development. The most
common types of HR-HPV causing cervical cancer
are types 16 and 18,

An effective cervical cancer screening with
cervical cytology and/or HPV testing can detect
pre-invasive cervical lesions or early stage cancer.
However, a suboptimal screening coverage,
particularly in less developed countries, is still a
major problem that has led to the unsuccessful
reduction in cervical cancer’.

The US Center for Disease Control and
Prevention has initially suggested that an individual
should receive the vaccine starting from the age of
9-15 years old’. With the use of HPV vaccinations
against HPV type 16 and 18 infection, the incidence
of cervical cancer should be more effectively
controlled®. The subsequent recommendation has

later been extended to an age that is older than
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16-26 years’. To date, the HPV vaccination program
has been included as an essential vaccination
program in girls or even boys in many countries,
such as Australia, England, etc.".

During the previous decades when the HPV
vaccine was newly launched, there were many
studies investigating the knowledge of HPV and
HPV vaccine as well as knowledge, attitude and
acceptability of HPV vaccination among students
and their parents. Few studies in Asia reported
moderate to poor knowledge about HPV infection
and HPV vaccination'' and low rate of HPV
vaccination™. In Thailand, the HPV vaccine has been
readily available commercially since 2007. In the
early phase after the introduction of this vaccine,
there were many studies investigating the knowledge,
attitude, acceptability of school students and their
parents toward HPV vaccination. This included our
group cross-sectional survey of 1997 parents of
female students in private and public schools in
Bangkok in 2008". Although approximately 55-76%
knew the cause of cervical cancer, only a few
respondents possessed knowledge of HPV (10-
26%). Nevertheless, the parents’ attitude toward
vaccines was overall positive. To date, researches
focusing on young adults and the general population
have been limited.

Few researches have recently reported the
cost-effectiveness of the vaccination in order
to support an implementation of HPV vaccine in
a national vaccination program without any medical
charges for young female adolescents who will
obtain the maximum benefit from the vaccine'®.
In the meantime, when the vaccine has not yet
been included in the program, the data about their
knowledge, acceptance and the cost that the girls’
guardians and the women whose ages are beyond
the target group (but still have modest benefit)
are willing to pay are important. The aim of this
study was to evaluate knowledge, attitudes and the
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cost that women residing in Bangkok Metropolitan

are willing to pay for the HPV vaccination.

Materials and Methods

The study obtained an approval from the
Ethical Committees of the institution. This cross-
sectional survey study was a parallel project of the
studies evaluating the prevalence and associated
factors of abnormal cytology and high risk HPV DNA
among Bangkok metropolitan women conducted
during September 2014 to the end of December
2014", which involved the assessment of knowledge,
attitude and behavior of Bangkok Metropolitan
women towards cervical cancer screeninglé, HPV
and self-sampled HPV testing'’. This study focused
on the knowledge and attitudes of women towards
HPV vaccinations.

In brief, Thai women aged 25-65 years old
who had lived in Bangkok for 5 years or over were
invited to participate in the study. Convenience
sampling was conducted to recruit women living in
various districts in Bangkok. We excluded the women
with a history of pre-invasive or invasive cervical
lesions, other gynecologic cancer or who previously
had HPV vaccination(s). All potential participants
were informed about the purpose and contents of
the study. The women who agreed to participate in
the study signed consent forms prior to answering
the questionnaires. The set of questionnaires used
in this study was modified from our previous study,
which investigated similar issues of HPV vaccination
among Thai students™. Our previous questionnaire
was constructed from both quantitative and

18-19

qualitative studies ", validated in thirty mothers of

girls” children and validated again in thirty women
before survey. The questionnaire was divided into
three parts. The first part contained demographic
data including sexual experienced (7 items), the
second part involved knowledge about cervical
cancer and HPV (9 items) and the third part was for
this particular study as it involved the attitude and
acceptability towards HPV vaccinations including
the requirement of cervical cancer screening after
vaccination (8 items). Each statement of the second
and third parts had three options of answer (yes/
no/don’t know). The answer ‘don’t know’ was
considered to be incorrect. The multiple choice
answers were intended to determine the cost that
the women were willing to pay for the vaccine.
Data were analyzed using SPSS statistical
software version 22.0 (IBM Corporation, Armonk,
NY, USA). Descriptive statistics were used for
demographic data, knowledge, attitudes and
acceptance of HPV vaccine including the cost that

the women were willing to pay for the vaccine.

Results

A total of 5,000 questionnaires were
distributed and 4405 women completed the
questionnaires (response rate of 88.1%). Table 1
shows the baseline characteristics of the women.
The median age was 47 years [interquatile range
(IQR) of 25-65 years]. Most of the participants had
sexual experience (90.6%), but only 63.2% were
married. Almost all were Buddhist (95.5%). Nearly
half (47.8%) had a bachelor degree and two-thirds
(60.2%) of participants had a family monthly income
more than 600 USD.

Knowledge and Attitudes of Metropolitan Women towards Cervical Cancer Prevention with Human Papillomavirus Vaccination: A Cross-sectional Study
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Characteristics of women participating in this study.

Data N %
Marital status (n = 4,393)
Single 1077 255
Married 2778 63.2
Separated/divorced 538 12.3
Age group (years) (n = 4,405)
21-130 302 6.8
31 -40 963 219
41 - 50 1453 33.0
51 -60 1342 30.5
61 - 65 345 7.8
Median (range) 47 (25-65)
Educational level (n = 4,389)
No education 56 13
Primary education 509 11.6
High school/Diploma 1202 27.4
Bachelor 2100 47.8
Master or higher 522 11.9
Occupation (n = 4,375)
Unemployed 1049 24.0
Government sector/retirement 722 16.5
Employee 290 6.6
Private sector 989 22.6
Freelance 1325 30.3
Income (USD) ' (n = 4,405)
<600 1753 39.8
>600 2652 60.2
Religion (n = 4,376)
Buddhism 4179 95.5
Muslim 103 24
Others 94 2.1
Had sexual experience (n = 4,375) 3963 90.6

Remark: ' USD approximated to 33 Baht.

Knowledge and Attitudes of Metropolitan Women towards Cervical Cancer Prevention with Human Papillomavirus Vaccination: A Cross-sectional Study | 247

Busaba Supawattanabodee Woraphot Chaowawanit Thanaporn Kittisiam Budsaba Wiriyasirivaj Siriwan Tangjitgamol



268

JIBSvaISHaISAISNLMAasSIvQITDY
U 64 atun 4 nsngiau - FnA w.a. 2563

Regarding the knowledge of cervical cancer,
nearly two-thirds of the women knew the cause
of cervical cancer (65.7%). Among the 9 related
questions, multiple sexual partners (66.1%), sexually
transmitted diseases (63.3) and HPV (58.5%) were
answered correctly by more than half, which were
3 items focusing on etiology. For the knowledge of
HPV and HPV vaccination, approximately two-thirds
of the participants had heard about HPV (67.4%)

Knowledge of cervical cancer and HPV.

and the prevention of HPV infections (64.7%).
Despite around half of them knowing that high risk
HPV is the cause of cervical cancer (49.7%), only
a few of them knew about the relationship between
HPV and cervical cancer (2.8%) and knew different
HPV types (6.2%). A quarter of the participants knew
about the method of HPV transmission (25.6%),
with the most frequently chosen answer being
sexual intercourse (52.1%) (Table 2).

Questions on Knowledge towards Cervical Cancer and HPV N %

1. Knew cause of cervical cancer with correct response (n = 4339) 2,851 65.7
2. Cause of cervical cancer (n = 2851)
- Multiple sexual partners 1,886 66.1
- Sexually transmitted disease 1,804 63.3
- Human Papilloma Virus (HPV) 1,668 58.5
- Poor genital hygiene/use of public toilets 1,236 43.4
- Viral infections 1,194 41.9
- Early sexual intercourse 1,103 38.7
- Non-barrier contraception 957 33.6
- Frequent sexual intercourse 890 31.2
- Stress 608 21.3
- Smoking 615 21.6
- Oral contraceptive pills 401 14.1
- Others 53 1.9
3. Heard about HPV (n = 4311) 2,907 67.4
4. Knew the relationship of HPV with cervical cancer (4190) 116 2.8
5. Knew about prevention of HPV (n = 2865) (sexual intercourse, HPV vaccination ) 1,855 64.7
6. Knew types of HPV (n = 2894) 180 6.2
7. Low risk HPV causes Condyloma (n = 2875) 442 15.4
8. High risk HPV causes cervical cancer (n = 285) 1,425 a9.7
9. Knew method of HPV transmission (n = 4085) 1,045 25.6
- Sexual intercourse 2,128 521
- Use of public toilets 490 12.0
- Blood transfusion 419 10.3
- Needle sharing 370 9.1
- Genetic 311 7.6
- Others 14 0.3
Knowledge and Attitudes of Metropolitan Women towards Cervical Cancer Prevention with Human Papillomavirus Vaccination: A Cross-sectional Study
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Among 4,300 women who responded to
the question of attitude towards HPV vaccination,
two-thirds of them had heard about the HPV
vaccination (61.4%). Most of the 4,294 women
accepted the HPV vaccine (78.6%). Nearly half
(46.6%) learnt about the vaccination program
from their health care provider. Slightly more than
one-third of the participants knew which age group
would benefit from the vaccine (34.6%). However,
very few knew the type of HPV that the vaccine
provides protection against (3.5%). Only a few of
them knew the vaccine schedule, the cost of the

Attitude of women towards HPV vaccination.

Vajira Medical Journal: Journal of Urban Medicine
Vol. 64 No. 4 July - August 2020

vaccine and how long the vaccine protection
lasts (18.2% and 9.9%, respectively). Most were
aware that a regular cervical Pap smear was still
required after vaccination (90.5%) (Table 3).

The women aged 25-30 years old preferred
a price range of 3,001-5,000 Thai baths (83.4-138.9
USD), which was higher than women aged 31-40
years old, 41-50 years old, 51-60 years old and
61-65 years old, respectively (Figure 1). A greater
proportion of the women aged 25-40 years old

accepted the vaccine (Figure 2).

Questions on Attitude towards HPV Vaccination N %

1. Knew about HPV vaccination (n = 4,300)

2. Source of information about HPV vaccination (n = 2,542)

- Healthcare provider

- Television/radio

- Newspapers/magazine
- Friends

- Internet

- Community’s leaders

°0 el > Bl S B

Knowledge and Attitudes of Metropolitan Women towards Cervical Cancer Prevention with Human Papillomavirus Vaccination: A Cross-sectional Study

Knew which type of HPV the vaccine protects against (n = 2,630)
Knew about schedule of HPV vaccination and cost (n = 2,615)

Knew that vaccine is beneficial to which target group (n = 2,625)
Knew how long the vaccine protection lasts (n = 2,631)

Women need to regularly get a Pap test after vaccination (n = 2,614)

HPV vaccination considered to be acceptable (n = 4,294)

2,641 61.4
1,185 46.6
1,004 39.5
850 33.4
761 29.9
706 27.8
305 12.0
156 35
arr 18.2
910 34.6
261 9.9
2,365 90.5
3,376 78.6
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Discussion

This study was a parallel project with the
cervical cancer screening project in Bangkok
women". We excluded women who should have
better basic knowledge than others, including those
with a history of pre-invasive or invasive cervical
lesions, other gynecologic cancer or those who had
received HPV vaccination(s). This study found that
Bangkok women had a modest level of knowledge
about the cause of cervical cancer (66%). This was
consistent with the findings from previous studies,
which reported that only 55% of the parents of
school girls in Bangkok'> and Malaysia'® had
knowledge on this subject. The level of education
certainly has an impact on the level of knowledge.
Studies showed that a higher percentage of students
themselves who were in the active learning phase
generally had knowledge about cervical cancer. For
example, 82% of the college students in India had
knowledge about cervical cancer”® compared to
50.3-66.3% of the secondary school students in
Malaysia®'. However, education level may not be
the only important factor because one study in
university students in Hong Kong were found to
have knowledge that varied from poor to good".

Regarding the knowledge of HPV and HPV
vaccination, our study found that only 2.8% knew of
the relationship between HPV and cervical cancer,
while there was poor knowledge of different HPV
types (6.2%). Different findings were reported from
India and Malaysia as almost half of the participants
(42-52.8%) knew the relationship between HPV
and cervical cancer, while a few of them knew
about the different types of HPV (1-37.7%) “**. The
reason for this difference is that previous studies
focused on young students, while our target
population was older than 15 years. In terms of the
knowledge of HPV vaccination, 61.4% of Bangkok
women knew about the HPV vaccination in our

current study. This was higher than the proportions

Knowledge and Attitudes of Metropolitan Women towards Cervical Cancer Prevention with Human Papillomavirus Vaccination: A Cross-sectional Study
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of 8% and 20% demonstrated in our previous
study, which focused on the parents of school
girls (public and private schools, respectively)®. This
may be due to the launch of HPV vaccine in
Thailand and recommendations by clinicians for
almost 10 years, while our previous study was
conducted after the vaccine was marketed for only
one year.

Regarding the attitude towards HPV vaccine
and their acceptability, the percentage of vaccine
acceptability in women was higher than in Thai
parents of school girls from public and private
schools in our previous study (76% and 59.1%,
respectively)”. The high proportion of HPV vaccine
acceptability, reflecting the positive attitudes
to vaccine, was similar to previous studies'*’.
An increased amount of information related
to HPV and cancer through various media has led
to more acceptance and positive attitudes™.

About the price of HPV vaccine, two previous
studies reported that the respondents required
that the government should cover the cost of HPV

'L13 Because

vaccination in health care insurance
the policy of inclusion of this vaccine into the
program is underway and we were aware of the
national health budget, we assessed the cost that
women who may not be included as the target
group in the national vaccination program because
of a lesser benefit were willing to pay. We found the
women who accepted the vaccination were willing
to pay a higher cost (3001-5000 Thai baths;
90.9-151.5 USD) for the vaccine compared to
the cost cited by the group that did not accept
the vaccination (lower than 3000 Thai baths;
<90.9 USD). The cost that women aged between
25-30 years old were willing to pay was higher than
other groups. This may be due to their active
work lives and their higher incomes, which makes
this cost affordable. Nevertheless, the cost of

HPV vaccine in Thailand was still higher than
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the cost that all women in this study were willing
to pay. Therefore, the HPV vaccination program
should be fully or partially subsidized by the
government in order to increase the coverage of
HPV vaccination in the future.

Our study identified some problems that
policy planning should focus on. Knowledge and
attitudes towards cervical cancer especially caused
by HPV, HPV vaccine could be improved by various
strategies, e.g. health education, public relation
or press conferences with mass media through
celebrities/ambassadors or society volunteers to
re-assure that those women understandable Health
care providers should also routinely educate and
promote screening and vaccination program when
the patients come to hospital. In the meantime,
public health providers should be proactive in
educating people in the area. In Thailand where
conservative culture is common, self-collected
specimen for HPV testing may consider to be an
alternative way.

In summary, the current situation of
knowledge about cervical cancer and its vaccine
has not greatly improved compared to the
reports during the first few decades after the launch
of HPV vaccination. With an inclusion of HPV
vaccination into the national universal program for
adolescent girls at certain age, this may raise the
awareness of the parents and general population
as well. Hence, more effort should be made e.g.
commercial campaigns to generalize knowledge
and acceptance of HPV vaccination to all Thai
women especially the target group who are beyond
the national vaccination coverage but still have

benefit from HPV vaccine.

Limitation

Our study plan to recruit women from different
districts of Bangkok in order to represent Metropolitan
women. Unfortunately, the electronic database had

incomplete number and information of registrants
during the time frame, the questionnaires were
distributed on hospital based instead. Hence,
our results was not represented the distribution

of women from each district.

Conclusions

More than half of women living in Bangkok
knew the cause of cervical cancer and HPV vaccine.
Only a few knew about the relationship of HPV
with cervical cancer and the different types of HPV.
Although most women in the study have a positive
attitude towards the HPV vaccine, the cost that
they were willing to pay for the vaccine was lower
than the current market price. These financial
and marketing issues should be a national focus in
order to increase the number of women who can
afford the vaccination, which will ultimately

decrease the rates of cervical cancer.
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Abstract

Objective: To determine knowledge and behavior of contact lens wear in medical students and
medical residents in Vajira hospital.

Methods: A cross-sectional study using questionnaire was conducted among medical students
and medical residents who wore contact lenses within the recent one year in Vajira hospital.

Results: A total of 660 (480 of medical students and 180 of residents) were recruited in this study.
Twenty-four percent in medical student group and 17% in resident group wore contact lens
in recent one year. The majority was female in both groups (79.3% and 80.6%, respectively).
The average age was 21.4 years in medical student group and 27.8 years in resident group.
The main reason for wearing contact lens is visual correction (67.3%). Approximately sixty
percent in both groups wore monthly soft contact lens following by daily disposable lens
(43.5%). Six improper contact lens compliance and care practices were reported as sleeping
with their lens (22.6%), swimming with lens (26.5%), topping off lens storage solution (20.0%),
not cleaning lens case daily (57.7%), prolonged wear over replacing schedule (18.4%) and
no rubbing and rinsing (33.7%). Seventy-three percent in medical student group and 48.4%
in residency group were classified as good behavior. The prevalence of good contact lens
behavior in medical students were significantly higher than that of medical resident (p=0.013).
However, the majority of participants in both groups were categorized in good knowledge
(p=0.297). In all participants, we found statistical significant different between behavior and
knowledge (p=0.001)

Conclusion: The majority of participants in both groups have good knowledge. However, medical
student group has better behavior in contact lens wear and care compare with medical
resident group.

Keywords : contact lens, medical student, resident, behavior, knowledge
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Introduction

Contact lens is an ocular medical device
used by over 150 million people worldwide' The
prevalence of contact lens user was increasing from
125 million people in 2014%, and 40.9 million in
2015 to 45 million in 2019 in the United states™
which considered as the largest contact lens
prescribing country in the world®. Contact lens can
be worn for refractive error correction which offers
many advantages over glasses such as better
peripheral vision and convenience, particularly who
participate in sports. For cosmetic reason, persons
who wish to improve self-perception without
glasses frame or even change the eye color can use
cosmetic colored or big eye contact lens for these
purposes. Special corneal conditions such as irregular
cornea’, keratoconus and high anis.ometropia7 also
need contact lens for therapeutic reason. Despite
many researches show contact lens is safe even
in young population®", the complications from
CL wearer consisting of dryness, conjunctivitis and
microbial keratitis, were reported'™"’. These
unwanted events mostly caused by poor behavior
of contact lens wear and care'. Healthcare
professional especial medical students and medical
residents are the chief of health care personnel in
hospital to educate and to be the role model of
their patients. However, many publications reported
unsatisfied knowledge and non-compliance of
contact lens wear and care in Medical student and

healthcare worker®*"

. The purpose of this study
was to determine behavior and knowledge in
contact lens wear and care in medical students and

residents in Vajira hospital.

Methods

The study was a cross-sectional study that
conducted during November 2018 to January 2019.
The participants consisted of first to sixth year
medical students and residencies (Department
of Medicine, Surgery, Pediatric, Obstetrics and
Gynecology, Emergency Medicine, Otolaryngology,
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Ophthalmology, Orthopedic and Family medicine)
Faculty of Medicine, Vajira hospital, Navamindradhiraj
University, Bangkok, who had used contact lens
once for any period of time in recent 1 year. Based
on the questionnaire from Leeamornsiri S et al.”,
and additional questions were modified on the basis
of the contact lens care guidelines of the American
Academy of Ophthalmology'®. The paper-based
questionnaire composed of 3 parts. The first part
of questionnaire included sex, gender, age, purpose
for using contact lens, type of contact lens, replacing
schedule of lens, duration of wearing lens, daily
hours using lens, and purchasing place. The second
part of questionnaire included participant’s behavior
during wearing, hygiene of caring contact lens and
complication management from their lens. The last
part of questionnaire queried the general knowledge
of lens wear and care including complication from
lens worn. This study protocol was approved by the
research committee of Navamindradhiraj University,
and was carried out in accordance with the
Declaration of Helsinki. Group comparisons were
performed with Fisher’s exact test using two-sided
analysis.

Results
Demographic data of participants and characteristic
of contact lens (table 1)

The interviewer-administered questionnaire
was conducted among 480 medical students
and 180 medical residents, only 116 (24.2%) and
31 (17.2%) wore contact lens within recent 1 year,
and the average age is 21.4 (+1.9) and 27.8 (x1.1)
years, respectively. Women were the majority
accounting for 92 (79.3%) of contact lens used
medical students and 25 (80.6%) of contact lens
used medical residents. The main reason of wearing
contact lens was visual correction (68.1%) in medical
students group and 64.5% in medical resident
group, following by both cosmetic and visual
correction reason. Nearly 90% in both groups wore
soft contact lens which mostly monthly renewable
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lens 66 (56.9%) in medical student group and 18
(58%) in resident group following by daily disposable
lens 49 (42.2%) and 15 (48.8%) in medical student
group and medical resident group, respectively.
The optical shop was the place that most of
participants in both groups purchasing contact lens
(96.5% and 87%) following by eye clinic (2.6%
and 9.7%) and online internet (1.7% and 6.5%).
Approximately one-third of resident groups and
one-fifth of medical student group have ever worn
big eye or cosmetic contact lens. Participant
demographic data and type of contact lens
used were not statistic difference between both
groups.

Participant’s behavior of contact lens wear and
care (table 2)

In medical student group, 31 of 116 participants
(26.7%) wore lens longer than recommended
replacing schedule compared with 11 of 31 (35.5%)
in resident group. Sixty-eight of 116 (59.1%) medical
students and 21 of 31 (67.7%) in medical residents
wore contact lens more than 1 year. Approximately
70% in both groups wore lens more than 8 hours
per day. Only 1 of 116 participants (0.9%) in medical
student group shared their lens with others
which was no statistically significant compared to
2 of 32 (6.5%) in medical resident group.
Approximately 23.2% of medical student group and
38.7% of medical resident group swam while
wearing lens.

One-fifth of medical student groups and
one-third of residency group had experience slept
while wearing lens overnight, which was no statistical
significance between groups.

Most of participants, 101 of 116 (87.1%) in
medical student group and 24 of 31 (77.4%) in
medical resident group, always washed their hands
before handling lens. Interestingly, 26 of 67
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participants (38.8%) in medical student group and
2 of 16 participants (12.5%) in residency group did
not rub and rinse lens before wearing the lens,
which was statistic significantly different between
both groups. Minority of both groups, 7.5% and
6.2% in medical student group and medical resident
group had ever rinsed their lens with tap water. The
majority of participants in medical student group
(84.6%) and medical resident group (66.7%) always
changed lens storage solution daily only 3.1% and
6.7% replaced the solution by topping off
respectively. Almost half of participants in medical
student group and approximately a quarter of
participants in medical resident group always
cleaned lens case daily. In medical student group,
7 of 65 participants (10.8%) replaced lens case more
than every 3 months. On the other hand, all of
participants in medical resident group replaced lens
case within

3 months.

Participant’s knowledge of contact lens wear,
care and complications (table 3)

We developed questionnaire in close end
question, which did not relate with their behavior,
queried knowledge of good compliance for contact
lens wear and care, and complications. In the
knowledge part of contact lens care, more than
80% in both groups answered correctly as shown in
Table 3. Approximately 60% in both groups knew
that the lens care solution was not allowed to
transfer into smaller travel-size containers. All of
participants in both groups knew that the lens
should not be rinsed with tap water. The majority in
both groups knew that the complications from
contact lens included dry eye, contact lens related
allergic conjunctivitis, corneal abrasion and microbial
keratitis.
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Characteristic of participant between medical student group and resident group

Medical students

(N=116) (%)

Number of lens wearer/ total number
Mean Age (SD)(year)
Gender

Male
Female

Reason of wearing contact lens
Vision correction
Cosmetic
Both

How long had been a contact lens wearer
<1 month
1-6 months
6-12 months
1-5 years
> 5 years
Type of contact lens
Soft CL
RGP
Unknown

Replacing schedule
Daily disposable
Two-weekly renewable
Monthly renewable

Place to buy CL (participants can choose more
than one choice)

Eye clinic/ Hospital

Optical shop

Market

Internet

Have the participants ever worn color
or big eye CL

5-7 day/week

3-4 day/week

1-2 day/week

Never worn cosmetic CL

Knowledge and Behavior of Contact Lens Wear in Medical Students and Medical Residents in Vajira Hospital | 279

116/480 (24.2)
21.4 £ 1.9 (18-30)

24/116 (20.7)
92/116 (79.3)

79/116 (68.1)
2/116 (1.7)
35/116 (30.2)

16/115 (13.9)
14/115 (59.4)
17/115 (14.8)
43/115 (37.4)
25/115 (21.7)

104/116 (89.6)
1/116 (0.9)
11/116 (9.5)

49/116 (42.2)
9/116 (7.8)
66/116 (56.9)

3/116 (2.6)
112/116 (96.5)
1/116 (0.08)
2/116 (1.7)

4.3)
2.6)
13.0)
80.0)

5/115
3/115
15/115
92/115

o~ o~ o~ —~

Residencies p-value
(N=31) (%)
31/180 (17.2) 0.059
27.8 + 1.1 (25-30) <0.001
>0.999

6/31(19.4)

25/31 (80.6)

0.345

20/31 (64.5)
2/31(6.5)

9/31 (29)
0.047

4/30 (13.3)

3/30 (10.0)

2/30 (6.7)
6/30 (20.0)
15/30 (50.0)
>0.999
28/31 (90.3)
0
3/31(9.7)

15/31 (48.8) 0.548
1/31 (3.2) 0.461
18/31 (58) >0.999
3/31(9.7) 0.108
27/31 (87) 0.061

0 >0.999
2/31(6.5) 0.196
2/31 (6.5) 0.220
2/31(6.5)

7/31 (22.6)

20/31 (64.5)
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Participant’s behavior related to hysiene of contact lens wear and handling of contact lens care solution
and the lens cases among medical students and residencies
Medical students

* exclude daily wear contact lens Residencies group | p-value

group (%)

(%)

Have you ever slept while wearing CL? 0.235
5-7 day/week 2/115(1.7) -
3-4 day/week 1/115(0.9) 1/31(3.2)
1-2 day/week 20/115 (17.4) 9/31 (29.0)
Never slept while wearing CL 92/115 (80.0) 21/31 (67.7)
Sharing contact lens 0.113
5-7 day/week = =
3-4 day/week 1/116 (0.9) 1/31 (3.2)
1-2 day/week - 1/31(3.2)
Never share CL with other people 115/116 (99.1) 29/31 (93.5)
Swimming while wearing CL 0.089
5-7 day/week - -
3-4 day/week 4/116 (3.4) -
1-2 day/week 23/116 (19.8) 12/31 (38.7)
Never share CL with other people 89/116 (76.7) 19/31 (61.3)
Have you ever used tap water for rising lens? * 0.536
5-7 day/week 1/66 (1.5) -
3-4 day/week 1/66 (1.5) 1/16 (6.2)
1-2 day/week 3/66 (4.5) -
Never use tap water for rinsing lens 61/66 (92.5) 15/16 (93.8)
Do you always change lens storage solution 0.243
daily? *
Everyday 55/65 (84.6) 10/15 (66.7)
Every 2-3 days 6/65(9.2) 3/15 (20.0)
Every 4-7 days 1/65 (1.5) -
Once a week 3/65 (4.6) 2/15 (13.3)
Topping off lens solution * 0.241
Everyday 2/65 (3.1) 1/15 (6.7)
Always (>80%) - -
Sometime (<80%) 9/65 (13.8) 4/15 (26.7)

Never topping off lens solution
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Participant’s behavior related to hysiene of contact lens wear and handling of contact lens care solution
and the lens cases among medical students and residencies (continued)

Medical students

* exclude daily wear contact lens

Residencies group | p-value

group (%)

(%)

Replacing lens cases * 0.313
Monthly 23/65 (35.4) 8/15 (53.3)
<3 months 35/65 (53.8) 7/15 (46.7)
> 3 months 7/65 (10.8) -
Do you always cleaned lens case?* 0.094
Everyday 29/63 (46.0) 4/15 (26.7)
Every 2-3 days 13/63 (20.6) 3/15 (20.0)
Every 4-7 days 2/63 (3.2) 3/15 (20.0)
Weekly 16/63 (25.4) 3/15 (20.0)
> 1 week 3/63 (4.8) 2/15 (13.3)
Have you always washed hand before handling lens? 0.407
Every time 101/116 (87.1) 24/31 (77.4)
Always (>80%) 11/116 (9.5) 6/31(10.4)
Sometime (<80%) 3/116 (2.6) 1/31(3.2)
Do not washed hand before handling lens 1/116 (0.9) -
Rub and rinse lens before wearing lens * 0.035
Every time 24/67 (35.8) 9/16 (56.2)
Always (>80%) 9/67 (13.4) 5/16 (31.2)
Sometime (<80%) 8/67 (11.9) -
Do not rub and rinse lens before wearing lens 26/67 (38.8) 2/16 (12.5)
Delayed replace lens schedule 0.800
Yes 22/115(19.1) 5/31(16.1)
No 93/115 (80.9) 26/31(83.9)
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General knowledge of contact lens wear and care among medical students and residencies evaluated by

Medical student group

Wearing contact lens while sleeping 12/116
don’t lead to get eye infection

Contact lens can be shared to others 17116
Prolong using lens longer than 12/116
replacing schedule was allowed

Using tap water rinsed contact 0
lens was allowed due to chloride

can kill the microbe on lens surface

Contact lens can wear while swimming 18/116
Should change storage 106/116
solution daily to remove the microbe

We don’t have to change lens storage 18/116
every 3 months because the case does

not relate with the growth of microbe

We can Topping off lens solution 3/116
without replacing lens solution

Normal saline and/or artificial tears 25/116
can be used instead of multipurpose

solution for cleaning contact lens

Do not transfer contact lens solution 70/116

into smaller travel-size containers

Comparison between behavior and knowledge
(Figure 1, 2)

Following the information in table 2, the
number of correct answers were counted and the
participants were divided into 3 groups according to
the following criteria. Good behavior participants
were defined if the score was equal or greater than 8.
The fair behavior was defined if the score was 6-7.
The participants who had score less than 6 were
defined as poor behavior group. Seventy-three
percent of medical students and 48.4% of residents
were good behavior, while 5.2 % of medical student

using 10 closed- questions. Do you agree or disagree in following situations

Residency group

Disagree Agree Disagree

104/116 2/31 29/31 0.735
115/116 2/31 29/31 0.113
104/116 2/31 29/31 0.735
116/116 0 31/31 -
98/116 9/31 22/31 0.115
10/116 25/31 6/31 0.106
98/116 6/31 25/31 0.592
112/116 2/31 29/31 0.607
89/116 12/31 19/31 0.109
46/116 20/31 11/31 0.836

group and 3.2% of residency group were poor
behavior. There was statistically significant difference
in behavior among both groups. (p=0.013)

The knowledge of lens care and wear including
contact lens complication were divided in 3 groups
by using criteria as follows, the good knowledge was
defined if the participants had score equal or
greater than 8, the poor knowledge was defined if
the score is less than 6. The participants with the
score of 6-7 were identified as fair knowledge. More
than three-quarter of both medical student and
residency group were defined in good knowledge.
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The minority of both groups (1.7 % of medical groups (p=0.297). In all participants, our study found
students and 3.2% of residents) were poor statistic significant difference between knowledge
knowledge. There was no statistically significant and behavior

difference in terms of the knowledge among both  (p=0.001).

87.50%
73.30%
70.00%
52.50% 48.40% 48.40%
m Medical Student
35.00% Resident
21.60%
17.50%
s 0 p-value = 0.013
22703 20%
0.00% L
Poor Fair Good

Comparison of behavior in contact lens wear and care between medical student and resident

0,
90.00% 84.50%

75.00% 74.20%

60.00%

45.00% m Medical Student

Resident

30.00%
22.60%

15.00% 15.80%

p-value = 0.297
1.70% >-20%
0.00% F—

Poor Fair Good

Comparison of knowledge in contact lens wear and care between medical student and resident
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Discussion

Vajira hospital locates in Bangkok, the capital
city of Thailand, where the majority of contact lens
users live in and the We found lots of complications
from using contact lens such as conjunctivitis,
contact lens related allergic conjunctivitis and
microbial keratitis which continuously increased
especially in contact lens user who had poor
compliance and lens care hygiene. The knowledge
and understanding of contact lens care, including
awareness of complications especially in medical
students and medical residents are very important
for primary educating patients as a role of health
care providers. In this study, the prevalence of
contact lens wearer was 24.2% in medical student
group and 17.2% in medical resident group which
lesser than the previous study was varied from
Ibrahim NK and Leeamornsiri S that reported
32.2-40.5%'"". Our study defined who wore lens
in recent 1 year as same as from Leeamornsiri
S. study'” in Thailand. The difference of prevalence
may be from time frame difference. Whereas the
study from Ibrahim NK'® enrolled medical students
who had ever worn contact lens once that cause
higher prevalence than our study. Female contact
lens user is the majority in this study (80%)
which was similar to many previous studies™"".
Approximately 65% in both groups used contact
lenses for visual correction following by both
cosmetic and vision correction reason (30%).
The reason of increasing of cosmetic and visual
correction from the study in 2015' due to the
difference in study time frame and variety of
available contact lens design in the market which
can provide power in lens for visual correction and
aesthetic color in the same time. Almost 90% of
participants wore soft contact lens which are not
difference from others'®"". Furthermore 42.2% in
medical student group and 48.8% in residency
group used daily disposable type lens increasing
from 27.6%'" but difference from King Abdulaziz
University, Saudi Arabia'® which reported yearly type
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as the commonest type of contact lens used. We
found the majority of participants purchased contact
lens at optical shop, similarly to the study from
Thammasart hospital in Thailand. On the other
hand, previous study in Sydney reported that most
of participants bought lenses from optometrist’s
prescription’’. The difference of buying place
depend on the law regulation in each country.
According to the behavioral factor, we found
6 improper contact lens compliance and care
practices including sleeping with their lens, swimming
with lens, topping off lens storage solution, not
cleaning case daily, prolong using lens over
replacement schedule and not rubbing and rinsing
before handling lens. Twenty percent of medical
student group and 32.3% in medical resident
group slept while wearing contact lens compared
to 9.6% in Thammasart University and 29.5%"
in King Abdulaziz University'. The difference from
others study especially in medical resident group
due to we included both nap and overnight slept in
our study. Additionally, harder works and having
night shifts in medical resident group might be the
factor that made medical residents trended to
easily slept before taking off their lens. However,
the study from USA reported 50.2% of adult wearer
slept overnight with their lens’. The difference type
of lens, country and population may affect the
behaviors of contact lens users. Our study found
23.3% in medical student group swam with their
lens which coincide with the results from other

studies'*"?

.Wearing lens longer than recommended
were found approximately one-third of participants
in both groups which was the same prevalence as
found in Thammasart study'’. Only one-third in
medical student group and a half in residency group
rubbed and rinsed their lens everytime before
putting on which had not been reported from
previous studies. We also found that the lens care
hygiene and compliance in CLs wearer in medical
student group were significantly better than medical

resident group. The possible reason was a lack of
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time to follow lens wear and care instructions in
medical resident group.

Regarding the knowledge questions, more
than 80% in both groups had good knowledge
(correct answers at least 8 of 10 questions).
Approximately 40% in both groups answered
incorrectly in 2 questions consisting of using normal
saline or artificial tears instead of multipurpose
solution for cleaning lens and transfer lens solution
in smaller travel-size containers. However, the
previous study reported the knowledge of contact
lens wear and care among medical students in
Saudi Arabia which was less than our study'. We
suspected that they possibly do not know the
difference action of normal saline and multi-purpose
cleaning solution for cleaning contact lens. Some
people think that normal saline can be used to
clean contact lens and they do not emphasize using
multipurpose solution to remove bacteria before
using normal saline solution. We found most of
participants in both groups had good knowledge
but less proportion in good behavior of lens wear
and care hygiene especially in medical resident group.

Limitations

This study included only medical students
and residents from a single university hospital,
which might not represent contact lens knowledge
and behavior in general medical students and
residents. We also did not include other healthcare
professionals such as pharmacist, nurse and medical
staffs in the survey. therefore, our results cannot
infer to contact lens situation in that population.

Conclusion

The majority of participants in medical
student and residency group have good knowledge
contrast to their behaviors of contact lens care. This
indicates that the contact lens educational strategy
in Thailand nowadays is still ineffective enough to
change the behavior of contact lens users. Even in
the medical personnel, the poor behavior was high
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especially in medical students. The awareness of
contact lens complications causing form poor
contact lens care in Thai society should be raised.
Further study is needed to identify factors that
affect in good contact lens behavior in order to
reduce severe ocular complications from using
contact lens. The limitation in this study is small
number of participants that can not represent the
knowledge and behavior of contact lens wear and
care in whole medical profession in Bangkok,
Thailand.
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Abstract

Objective: To study the relationship between serum ferritin levels and biochemical markers
of bone turnover in postmenopausal women.

Methods: This cross-sectional study was conducted at the Department of Obstetrics and
Gynecology, Faculty of Medicine Vajira Hospital, Bangkok, Thailand. One hundred and
twenty four postmenopausal Thai women were recruited from menopause clinic between
December 2015 and March 2016. The inclusion criteria were age 40 years or more, body mass
index (BMI) of 19-30 kg/m? not use menopausal hormone therapy (MHT) within the last
3 months, adequate cessation period of any bone antiresorptive agent, no underlying
disease which possibly associated with chronic anemia, and no history of steroid hormone,
anabolic agent, or anticoagulant use. The subjects were excluded if their blood specimens
were unsuccessfully collected or incompletely analyzed. Two kinds of biochemical markers of
bone turnover were selected to study. The first one was a bone-formation marker, called
procollagen type | N- terminal propeptide (P1INP) and the second was a bone-resorption
marker, namely C-terminal cross-linked telopeptide of type | collagen (CTx). Each marker was
evaluated its relationship to serum ferritin.

Results: After recruitment, one subject was excluded because her blood specimen was loss during
transfer, therefore 123 cases were left for analysis. Mean (SD) age, BMI, duration of menopause,
and number of parity of the overall subjects were 56.8 (4.2) years, 24.3 (3.1) kg/m’,
7.1 (5.3) years, and 1.3 (1.1), respectively. Mean (SD) serum ferritin, PINP, and CTx levels
were 147.75 (95.11), 63.90 (16.70), and 0.463 (0.154) ng/ml, respectively. Serum ferritin levels
were negatively correlated with PINP and with CTx levels (r = -0.149, p = 0.099 and r = -0.038,
p = 0.677, respectively).

Conclusion: Serum ferritin levels had non-significant inverse relationship with PINP and CTx levels
in postmenopausal women. The long-term effects of low iron storage on biochemical
markers of bone turnover are needed to be further evaluated.

Keywords: Iron deficiency anemia, ferritin, osteoporosis, biochemical markers of bone turnover
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Introduction

Osteoporosis is a common health problem
among postmenopausal women'. It has long been
believed that pathophysiology of the disease
in women of this age-group is related to estrogen
deficiency after menopause’. However, much previous
epidemiological data showed that osteoporosis was
not present in every postmenopausal women’.
Such information suggested that mechanisms of
this disease are possibly complex®. Even estrogen
deficiency might be a main contributor it is not the
sole risk factor of the development of postmenopausal
osteoporosis. Several known risk factors which
participate in the mechanisms are age, genetics,
inadequate calcium and vitamin D intake, smoking
and thinness’. At present, there is still no conclusion
about which factor is the most important, therefore
the diagnosis of osteoporosis is based primarily on
screening tools developed by combining multiple
risk factors’.

Because prior researches reported that
osteoporosis was 2 to 6 times more prevalent in
female than male population'®, thereafter later
studies usually focused on risk factors of the disease
that specific to female sex, for example, serum
estrogen levels. However, the results did not show
any statistically significant association between
serum estrogen levels and bone turnover rates’.

Other health factors that probably relate to
osteoporosis in female population are iron deficiency
anemia (IDA)"*° and hemosglobin levels' . Previous
study on hematologic status revealed that IDA was
more common and average hemoglobin levels were
less in women than men®. In other words, women
usually have lower iron storage for hemoglobin
synthesis because of repeated losses during
menstruations and pregnancies'.

Continuing iron losses during pubertal and
reproductive ages may induce bone marrow to be
more active in women than men. Bone marrow
hyperactivity in women, on one hand, is a physiologic
compensation resulting in a more red blood cell
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progenitor synthesis for the prevention of IDA".
On the other hand, this hyperactivity is supposed
to be a pathophysiologic process which cause
an excessive proliferation of other progenitor
cells including osteoclasts”. Excessive osteoclast
proliferation may induce a faster bone resorption
and a more prevalent osteoporosis in women
than men”.

Owing to the evidence that depleted iron
storage may affect bone turnover rate especially
in women’, there were several studies those
evaluating the associations between IDA and
osteoporosis’™?. All of those studies used
hemoglobin and/or hematocrit levels as markers
of IDA and Bone Mineral Density (BMD) or the
incidence of osteoporotic fracture as a marker of
osteoporosis. There was only one study which
analyzed relationship between markers of iron
storage e.g. serum ferritin and biochemical markers
of bone turnover'’. That study showed a significant
reverse relationship between serum ferritin and
bone resorption marker. However, the study was
conducted in premenopausal women. Because of
the shortness of study which designed to investigate
the relationship between markers of iron storage
and biochemical markers of bone turnover in
postmenopausal period, the present study was
designed to evaluate the relationship between
serum ferritin levels and biochemical markers of
bone turnover in postmenopausal women.

Methods

This cross-sectional study was conducted at
the Department of Obstetrics and Gynecology,
Faculty of Medicine Vajira Hospital, Bangkok,
Thailand. One hundred and twenty four
postmenopausal Thai women, aged 40 years or
more, were recruited from the menopause clinic
between December 2015 and March 2016. Subjects
were included to study if they had body mass index
(BMI) of 19-30 kg/m? no prior use of menopausal
hormone therapy (MHT) within the last 3 months,
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and adequate cessation period after osteoporosis
treatment with antiresorptive agents, i.e. at least
2 years after intravenous regimen, 1 year after
subcutaneous regimen, and 2 years, 1 year,
6 months, and 2 months after oral regimens for
48 weeks or longer, 8-48 weeks, 2-8 weeks, and less
than 2 weeks, respectively. All studied subjects had
no history of gastrointestinal bleeding, malabsorption,
gastric ulcers, gastrointestinal tract surgeries,
inflammatory bowel diseases, coronary artery
diseases or congestive heart failure, chronic renal
failure, thyroid diseases, parathyroid diseases,
malignancies, hematologic diseases, or vitamin D
deficiency, and no history of steroid hormone,
anabolic agent, or anticoagulant use. Informed
consent process were performed by investigator or
the nurse at menopause clinic who was assigned as
a research assistant in this study. Subjects were
excluded if they withdrew from the study, refused
to undergo venous puncture or their blood samples
were unsuccessfully or inadequately collected.
Subjects were also excluded if their blood specimens
were not completely analyzed due to any error on
the handling or transferring process. Additional BMD
tests were performed in subjects who had the
levels of biochemical markers of bone turnover
higher than the cut-off points (48.35 ng/ml for P1NP
or 0.328 ng/ml for CTx). Then standard treatments
of osteoporosis were given if they had T-score of
BMD less than -2.5. Subjects who had ferritin levels
below the cut-off point of iron deficiency (100.00
ne/ml) were referred to hematologist for further
investigations and treatments.

The sample size was estimated by using
Pearson’s correlation coefficient between ferritin
level and biochemical marker of bone turnover,
named as procollagen N-terminal propeptide from
the previous study which revealed the value of
0.73". Initially, with a level of bilateral significance
of 95% (a error=0.05) and a power of 80%
(B error=0.2), the sample size was 13 subjects.
Then the number was increased to be 113 because

Somnimit Luengratsameerung

the relationships between 10 other studied factors
and biochemical markers of bone turnover were
also planned to be analyzed. Finally, the recruitment
was increased up to 124 for preventing a probable
10% loss of the data.

The study was approved by the Institutional
Review Board of the Faculty of Medicine Vajira
Hospital, Navamindradhiraj University, Bangkok,
Thailand, and all subjects provided their written
informed consent before recruitment.

Two kinds of biochemical markers of bone
turnover were selected to study. The first one was
a bone-formation marker, called procollagen type |
N- terminal propeptide (P1NP) and the second
was a bone-resorption marker, namely C-terminal
cross-linked telopeptide of type | collagen (CTx).
Each marker was evaluated its relationship to
serum ferritin. After recruitment, subjects were
undergone history taking and physical examinations
to collect and record for baseline data and
controlled factors including age, body built (weight,
height and BMI), duration of menopause, parity,
history of MHT use, underlying diseases, history of
osteoporosis/ fractures, history of cigarette smoking/
alcohol consumption, levels of education and
physical activity levels (PAL). Then, each subject’s
blood sample was drawn from cubital vein in a volume
of 6-10 milliliters on the next official day between
8:00 and 9:00 a.m. after an overnight fast for at least
8 hours. Blood samples were collected in EDTA
blood tubes and then sent to be analyzed for the
serum levels of ferritin, PINP and CTx.

Laboratory assays

Blood samples were centrifuged at 3,000 rpm
for 10 min and the separated serum samples were
stored at -20°C until assay. Ferritin, PINP and CTx
levels were analyzed by a commercially available
electrochemiluminescence immunoassay or ECLIA
(Roche Elecsys 2010, Mannheim, Germany).
The lower-upper detection limits of the assay are
0.5-2,000, 5-1,200 and 0.01-6 ng/ml for ferritin,

Relationship between Serum Ferritin Levels and Biochemical Markers of Bone Turnover in Postmenopausal Women



PINP, and CTx, respectively. And the coefficients
of variation are ranged from 1.5-2.5, 1.2-2.1,
and 2.2-3.5% for ferritin, PINP, and CTx, respectively.
Normal ranges of ferritin, PINP, and CTx levels are
13.00-150.00, 40.78-48.35, and 0.293-0.328,
respectively. Laboratory assays in this study were
performed in-house, and calibrated in every new lot
of reagents. Internal and external quality controls
were tested in daily and monthly basis, respectively.

Statistical analysis

Data presentation and statistical analysis
were performed as following. Descriptive statistics
(mean (standard deviation, SD) or median (range)
and percentage were used to express demographic,
baseline, and measurement outcome data.
Relationships between each biochemical marker of
bone turnover (PINP and CTx) and ferritin were
tested by an analysis of Pearson’s correlation.
All other controlled factors which affecting bone
turnover were analyzed by chi-square or Fisher-
exact test. A p level of < 0.05 was considered
statistically significant.
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Results

One hundred and twenty four subjects who
met the inclusion criteria were recruited to the
study. One subject was excluded because her
blood specimen was loss during transfer, therefore
123 cases were left for analysis. The mean (SD) age,
BMI, duration of menopause, and number of parity
of the overall subjects were 56.8 (4.2) years, 24.3
(3.1) ke/m? 7.1 (5.3) years, and 1.3 (1.1), respectively.
The overall mean (SD) ferritin, PINP, and CTx levels
were 147.75 (95.11), 63.90 (16.70), and 0.463 (0.154)
ng/ml, respectively. Serum ferritin levels were
negatively correlated with PINP and with CTx levels
but the degree of correlations were not statistically
significant (r = -0.149, p = 0.099 and r = -0.038,
p = 0.677, respectively). Both correlations are
shown in figure 1 and 2.

I
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Ferritin level

Pearson’s correlation between ferritin and procollagen type | N- terminal propeptide (PINP) levels
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When categorized subjects by the levels of
biochemical markers of bone turnover, there was
no statistically significant difference in subjects’
characteristics between groups of normal and high
PINP and CTx levels (Table 1).

A proportion of subjects who had history of
prior use of MHT is statically higher in normal CTx
group than high CTx group (20.83% vs. 3.03%,
p = 0.007). Subjects in high PINP group had
statistically significant higher PAL than normal
PINP group (63.21% vs 29.41% who had moderate
to high activity, p = 0.024). All other studied factors
categorized by levels of biochemical markers
of bone turnover are shown in Table 2.
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Discussion
Relationship between IDA and osteoporosis
has been hypothesized and frequently studied

1012 However, results of

since the last 10 years
those studies are still conflicting and most of the
studies used hemoglobin and/or hematocrit levels
as markers of IDA and BMD or the incidence of
osteoporotic fracture as a marker of osteoporosis’™**.
Serum ferritin is the best international standard
and the least invasive single test for the evaluation
of iron storage'’. Additionally, biochemical markers
of bone turnover were claimed in many previous
reports that they were beneficial for clinical uses
in terms of predicting the risk of occurrence
and monitoring the therapeutic response of

18-23

osteoporosis . However, there was only one

Relationship between Serum Ferritin Levels and Biochemical Markers of Bone Turnover in Postmenopausal Women



study which analyzed relationship between serum
ferritin and biochemical markers of bone turnover'.
Therefore, such a relationship is valuable to be
additionally studied and, in my knowledge, this
study might be one of the few which design to
investigate this relationship.

Both results of correlation analysis between
ferritin and P1NP, and, ferritin and CTx in this study
were in negative direction. These seem to answer
the hypothesis that the lower iron storage might
cause the higher bone marrow activity resulting
in more proliferation of progenitor cells including
osteoclasts which activate bone remodeling.
Nevertheless, the degree of both correlations
was low and did not reach statistical significance.
Thus, whether IDA is the risk factor of osteoporosis
could not be concluded. Design of this study
that was cross-sectional may involve in the
non-significant results. Because it is possible that
the status of low iron storage might need to sustain

Vajira Medical Journal: Journal of Urban Medicine
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for a longer period before inducing an increase in
bone remodeling activity. Therefore, studies which
are prospectively designed might be more
appropriate to prove this assumption.

When compared with the previous one
study which also analyzed relationship between
markers of iron storage and biochemical markers
of bone turnover'’, this study had both the different
and the same results. The previous study showed
that IDA subjects had statistically significant higher
bone-resorption marker than non-IDA subjects, but
this study did not. On contrary, both studies also
showed that IDA did not have statistically significant
effect on the levels of bone-formation marker. However,
the previous study conducted in premenopausal
women with continuing menstrual cycles. IDA in the
studied group might have a more severity and/or
longer duration than in this study, therefore effects
on the change of bone-resorption marker were
more obvious.

Characteristic factors of subjects categorized by levels of biochemical markers of bone turnover. Data are

given as mean (SD).

Markers levels

Factors PINP* (ng/ml) P CTx* (ng/ml)
Normal High (n=106) Normal High
(n=17) (n=24) (GEY))
Age (years) 57.71 (4.65) 56.68 (4.10) 0.348° 55.79 (3.80) 57.07 (4.24) 0.179°
BMI (kg/m?) 23.77 (3.16) 24.35 (3.15) 0.482° 24.95 (2.98) 24.11 (3.17) 0.238°
Duration of 7.12 (5.61) 7.05(5.29) 0.959° 7.46 (5.18) 6.96 (5.36) 0.681°

menopause (years)

Ferritin levels (ng/ml)

103.40 (109.12) 149.32 (93.15) 0.650% 140.394 (90.39) 149.53 (96.57) 0.675°

BMI; body mass index, PINP; procollagen type | N- terminal propeptide, CTx; C-terminal cross-linked telopeptide of type | collagen,
* Cut-off points between normal and high levels for PINP and CTx are 48.35 and 0.328 ng/ml, respectively. a; t-test
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Proportion of subjects categorized by studied factors and levels of biochemical markers of bone turnover.

Data are given as number (percent).

Factors

Markers levels

PINP* (ng/ml) p

CTx* (ng/ml)
High
(n=99)

Normal
(n=24)

Normal
(n=17)

High
(n=106)

Ferritin level** (ng/ml)

Normal 11 (64.71) 75(70.75) 0.255° 16 (66.67) 70 (70.71)  0.150°
Low 6 (35.29) 31(29.25) 8(33.33) 29 (29.29)
MHT use
Never 16 (94.12) 99 (93.40) 1.000° 19 (79.17) 96 (96.97)  0.007°
Prior use 1(5.88) 7 (6.60) 5(20.83) 3 (3.03)
Underlying diseases***
Absent 15 (88.24) 100 (94.34)  0.305° 21 (87.50) 94 (94.95)  0.187°
Present 2 (11.76) 6 (5.66) 3(12.50) 5(5.05)
Previous osteoporosis/
fractures 16 (94.12) 103 (97.17) 0.453° 23 (95.83) 96 (96.97)  1.000°
No 1 (5.88) 3(2.83) 1(4.17) 3(3.03)
Yes
Physical activity levels
Sedentary 4 (23.53) 6(5.66)  0.024°  2(8.33) 8(8.08)  0.655
Low 8 (47.06) 33 (31.13) 9 (37.50) 32 (32.32)
Moderate 5(29.41) 59 (55.66) 13 (54.17) 51(51.52)
High 0 (0.00) 8 (7.55) 0 (0.00) 8 (8.08)

MHT; menopausal hormone therapy, P1INP; procollagen type | N- terminal propeptide, CTx; C-terminal cross-linked telopeptide
of type | collagen, * Cut-off points between normal and high levels for PINP and CTx are 48.35 and 0.328 ng/ml, respectively.
** Cut-off point between normal and low levels ferritin is 100.00 ng/ml*. ***diabetes mellitus/ hypertension/ dyslipidemia,

a; chi-square test, b; Fisher exact test

Two of all other studied factors which were
statistically significant associated with the changes
in biochemical markers of bone turnover were
history of prior use of MHT and PAL. The prior use of
MHT was present in a higher proportion in normal
CTx subjects. Long-term positive effect of MHT on
bone health i.e. decreased bone resorption was
confirmed in the study which start the therapy in
early postmenopausal period”®. Moderate to high
PAL was found to be associated with high PINP

level in this study. Such an association may reflect
that higher physical activity can stimulate more
bone formation and could support the theory
of life style risk factors of osteoporosis. However,
the sample size of this study was not calculated
based on the association of these two factors
with biochemical markers of bone turnover, so
the results should be interpreted with caution.
In addition, these results are not new knowledge
and also expected to be found.
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This study was limited by non-prospective
design, no randomization between the studied
and controlled groups, and small number of
subjects.

In conclusion, serum ferritin levels had
non-significant inverse relationship with PINP and
CTx levels in postmenopausal women. Laboratory
investigations to determine iron storage are still
not recommended to use as screening tests of
osteoporosis in postmenopausal women. The
long-term effects of low iron storage, categorized by
different duration and/or severity, on biochemical
markers of bone turnover are needed to be further
evaluated.
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Abstract

Objective: This research aimed to identify the yeasts from the clinical specimens by comparing
MALDI-TOF MS using extended direct transfer technique (EDT-MALDI) and the conventional
method.

Methods: This study was a retrospective cohort. The samples were the 557 yeasts isolated from
the clinical specimens in the Faculty of Medicine Vajira Hospital, Navamindradhiraj University,
Thailand by comparing between the EDT-MALDI and the conventional method. The data
were analyzed by using McNemar Test. Moreover, the unit cost and the turnaround time
of the both methods were calculated. The other data such as age, sex, wards, types of
the specimens and the prevalence of the species of yeasts, were collected and analyzed.

Results: The result showed that the EDT-MALDI can identify the yeast isolates into the species
level more accurately than the conventional method at 100% and 93.2%, respectively.
The conventional method was limited for correctly identification of Trichosporon asahii,
Cryptococcus neoformans, some non-albicans Candida, Magnusiomyces capitatus, and
Candida rugosa. However, both methods were not significantly different from each other.
Even though the threshold score of the EDT-MALDI was reduced from > 2 to > 1.7,
this will increase the acceptable results without effect to specificity, accuracy, and reliability
in the species level. The EDT-MALDI was faster than the conventional method for at least
24 hours. Moreover, the unit cost of EDT-MALDI is lower than the conventional method
(68 baht/test and 116 baht/test, respectively). In this data, the elderly female admitted
to the hospital were the most patients who found yeast in specimens. Candida albicans
(54.04%) were the most isolated species, followed by Candlida tropicalis (26.21%).

Conclusion: The EDT-MALDI was a suitable method for the yeast identification in the routine
laboratory because it was provided a shorter time of analysis, obtained reliable results
and less expensive unit cost.

Keywords: Conventional method, MALDI-TOF MS, Extended direct transfer technique
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Introduction

The infectious diseases are caused by many
organisms such as bacteria, virus, fungi, and parasites.
The infections are important causes of morbidity
and mortality. Moreover, the cost of treatments is
significantly increased every year. The most infections
commonly caused by bacterial and fungal
pathogens. Currently, fungi are one of the important
roles in infectious diseases. The most common
fungal diseases are caused by opportunistic fungi
yeast such as candidiasis and cryptococcosis which
have high mortality rate'”. The yeast identification
is a crucial method in clinical treatment for
appropriate selection antifungal to treat the fungal
infections, so the accurate and fast results need
to be maintained”*".

Generally, the conventional method used
for identification of yeast into the species level by
using the combination result from biochemical
tests such as morphology observation, germ tube
production, chlamydoconidia production, carbon
assimilation tests, nitrogen assimilation tests, and
sugar fermentation tests. Although this method is less
expensive, the test step is tedious, time-consuming,
and incorrectly identified in some non-albicans
Candida®™. Moreover, the false positive or false
negative results can occur® . Thus, the other test
procedure which is faster than the conventional
method should be used instead. The chromogenic
media is used to separate yeasts from direct specimens
or mixed-yeast cultures by generate the specific
pigment of each species. However, it is limited used
in some species such as Candida albicans, Candida
clabrata, Candida krusei, and Candida tropicalis.
Other than these species, they will produce the same
color of colonies and cannot be correctly separated
into species level'"'* 1%,

At present, the matrix-assisted laser desorption
ionization-time of flight mass spectrometry (MALDI-
TOF MS) is used to identify both bacteria and
yeasts'". The use of MALDI-TOF MS to identify species
of yeast provides simpler test procedure, more
convenience, higher accuracy and more reliable
result than the conventional method. Also, the use
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of MALDI-TOF MS does not require both biochemical
test preparation and quality control, resulting in
the increment of efficiency of the laboratory. These
advantages of species classification of yeast are
leading to potential enhancement of treatment:
it is effective for physician to select appropriate
drug for treatment® > % However, the yeast
identification with MALDI-TOF MS was recommended
to perform the yeast extraction process with formic
acid tube extraction before analysis” > * because
of the thick and strong cell wall of yeasts® .
The result of yeast identification by MALDI-TOF MS
depends on the quality of spectrum compared to
the reference spectrum in a library. Its performance
can distinguish species of yeast which has closely
related species or subspecies such as Candida
parapsilosis/orthopsilosis/metapsilosis or Candida
albicans/dubliniensis, while biochemical tests
cannot® ' > '® # However, the standard yeast
extraction of MALDI-TOF MS was contained many steps
which are not appropriate for yeast identification in
routine laboratory. To make it suitable for routine
laboratory, the extended direct transfer technique
(EDT-MALDI) had been developed® '* ' #_ This
technique is partial yeast extraction.

Normally, the determined threshold of
identification with MALDI-TOF MS was accepted at
score cut off more than 2.0 for accepting the result
of both genus and species level. Although the most
result from the EDT-MALDI shows a significantly
lower score of identification than standard extraction
and acceptable threshold (< 2.0), the identification
results are also correct. The unreliable result
was the identification in the cutoff below 1.7%*%.
The study of Vlek and staff found that the cutoff at
1.7 is the most suitable threshold for identifying
yeast by MALDI-TOF MS regardless of the method
used among the direct transfer, the EDT-MALDI,
and formic acid tube extraction'® " ?°. While
Stevenson et al. and Dhiman et al."”*' support that
the reducing cutoff threshold to 1.8, the identification
rate was increased equivalent to standard extraction
without affect to accuracy and also trust 100%
in species level® ' # ' Constanza GT et al. use

Identification of yeasts from clinical samples using MALDI-TOF MS
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EDT-MALDI and formic acid tube extraction with
a cutoff value of 1.7 to correctly identify at species
level with a 94% sensitivity and 96% specificity”’.
While Wang et al. use EDT-MALDI and cutoff 1.7,
the results were 94.3% identical results with
acceptable confidence values, 98.8% accuracy
rate for overall identification of yeast isolates, and
poorly 41.8% in the identification of Cryptococcus
species because of the organism’s carbohydrate-
rich cell walls, making protein extraction more
difficult with the direct on-plate testing method”.
However the cutoff value of 1.7 have insufficient
evidence (low number of isolates of each species)
to support the use of this cutoff to correctly identify
other yeast species. From the previous studies, Erin
et al. and Mather et al. using EDT-MALDI and cutoff
1.7 with the other organisms; aerobic Gram-positive
organisms and Mycobacterium, the results were
92.2% and 94.9% correctly identification in species
level, respectively” ™.

MALDI-TOF MS (MALDI BioTyper) has been
used in Microbiology Laboratory Unit, Faculty of
Medicine Vajira Hospital, Navamindradhiraj
University, Bangkok, Thailand for use in bacterial
identification. To empower using this instrument,
the application for yeast identification would be
done. Due to the complicated processes of yeast
extraction, which is not suitable in routine laboratory;
both the factors of high workload and limited
turnaround time, the EDT-MALDI shall be applied.
The EDT-MALDI, which reduces tedious steps and
turnaround time, was selected to identify yeast with
MALDI-TOF MS because this method can be used
along with bacterial identification. This research
aims to identify yeast isolated from patients using
the EDT-MALDI compared to the conventional
method and to observe the prevalence of yeasts in
the hospital, thereby the comparison of unit cost
and turnaround time of both methods were
calculated.

Identification of yeasts from clinical samples using MALDI-TOF MS
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Methods
Samples

This study was retrospective cohort. A total
of 557 clinical yeast isolates were collected from
522 clinical patients specimens at Microbiological
Laboratory Unit, Faculty of Medicine Vajira Hospital,
Navamindradhiraj University, Bangkok, Thailand
(since May to July 2015). The types of clinical
specimens infected with yeasts came from urine
(n = 236, 45.2%), sputum (n = 204, 39.1%), stool
(n = 28, 5.4%), hemoculture (n = 18, 3.4%), wound/pus
(n =11, 2.1%), tissue (n = 6, 1.1%), cervix (n = 5, 1.0%),
vagina (n = 4, 0.8%), bile (n = 2, 0.4%), peritoneal
dialysis (n = 2, 0.4%), CSF (n = 2, 0.4%), joint
(n =1, 0.2%), tip (n = 1, 0.2%), abdomen fluid
(n =1, 0.2%) and bronchial washing (n = 1, 0.2%).
The following clinical information of patients was
recorded from the hospital information system: ward,
sex and age. The reference strains of yeasts came
from National Institute of Health of Thailand
consisting of Candlida albicans DMST 5315, Candida
tropicalis DMST 15495, Candida ¢labrata DMST
46683, Candida parapsilosis DMST 15315, Candida
krusei DMST 15317 and Cryptococcus neoformans
DMST 15319.

Yeast identification

All clinical yeast isolates from stock were
recovered and subcultured on the blood agar plate
containing 5% sheep blood. The plates were
incubated in ambient air at 37°C for 24-48 hours.
Then, the pure isolation of yeast colonies were
identified the phenotype into species level using
the EDT-MALDI in comparison to the conventional
method.

Identification of the phenotype of yeasts with
conventional method

The colony morphology was observed, dyed
with gram stain and determined characteristics
under a microscope. If suspected Cryptococcus
spp., the india ink preparation was performed.
The combination of biochemical tests such as germ
tube production, chlamydoconidia production,



carbon assimilation tests, nitrogen assimilation tests,
and sugar fermentation tests, were differently done.
Moreover, the species of Candida were separated
according to the color of the colony on CHROMagar
Candida.

Identification of the phenotype of yeasts using
MALDI-TOF MS with extended direct transfer
technique (EDT-MALDI)

The isolation of the yeast colony was smeared
and dried on the MALDI target plate. Yeasts reference
strains were used as a control and bacterial test
standard (BTS) was used as a calibrator. The partial
extraction was performed by using 1 pL of 70%
formic acid that was covered onto all smeared
channels, except the BTS channel, and then, dried
at room temperature. After that, 1 uL of Matrix
HCCA was dropped onto all smeared channels,
then dried at room temperature and analyzed by
MALDI BioTyper 3.1.

The spectrum was measured by flexControl
3.3 software. The data was processed using MALDI
BioTyper 3.1 program by comparing the spectrum
result to the library. The results were interpreted as
color and score following; green color means that
the results can report and accept at species level
which a score range is 2.00 - 3.00, yellow color
means that the results can report and accept only
genus level which a score range is 1.700 - 1.999,
and red color means unidentified by MALDI or did
not have database in library which a score range is
0.00 - 1.699 that had to be repeated.

Confirmation test

The uncorrelated results from both methods
were confirmed by DNA sequencing (Sanger
sequencing) at the Faculty of Allied Health Sciences,
Thammasat University Rangsit campus. The
sequences were compared to the reference data
available at the Genbank database using the
BLAST program to determine the species of yeast
identification.
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Data analysis

The results of yeast identification tested by
the EDT-MALDI and the conventional method were
compared, analyzed and presented into 2 parts of
the following; the first is quantitative data including
the ability of yeast identification, between the
EDT-MALDI and the conventional method. The result
was calculated by using McNemar Test, which was
considered statistically significant when p-value <0.05.
Also, the patient’s age was presented by volume (%).
The second is qualitative data including sex, ward,
types of specimen, and the prevalence of yeast in
each species was presented by percentage (%).

Calculation of unit cost and turnaround time
The unit cost and turnaround time of both
methods were calculated and compared.

Results
The ability of yeast identification between the
MALDI-TOF MS with extended direct transfer
technique (EDT-MALDI) and conventional method
A total of 557 clinical yeast isolates were
separated from 522 various clinical specimens of
patients from May to July 2015. The results show
that the conventional method can identify yeast
isolates into species-level at 520 isolates (93.4%),
which consists of C. albicans (301), C. tropicalis (147),
C. glabrata (57), C. dubliniensis (7) and C. krusei (8).
Meanwhile, the identification of yeast isolate into genus
level was reported at 28 isolates (5.0%), which
consists of Trichosporon spp. (20) and Encapsulated
Budding Yeast suspected Cryptococcus spp. (8).
However, this method report as “yeasts not C. albicans
and Cryptococcus spp.” at 8 isolates (1.4%), and
unidentified was 1 isolate (0.2%) (see Table 1).
Meanwhile, the results of the EDT-MALDI
report the identification of yeast isolate into
species-level at 557 isolates (100.0%), which
consist of C. albicans (301), C. tropicalis (146),
C. glabrata (58), C. dubliniensis (7), C. krusei (8),
Trichosporon asahii (20), C. neoformans (8), Candid
intermedia (1), C. metapsilosis (2), C. parapsilosis
(3), C. orthopsilosis (1), Candida rugosa (1), and
Magnusiomyces capitatus (1) (see Table 1).

Identification of yeasts from clinical samples using MALDI-TOF MS | 3()1
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Comparison of yeast identification results from the conventional method and MALDI-TOF MS with
Extended direct transfer technique in clinical yeast isolates
Number of isolates

Conventional MALDI-TOF MS with
method Extended direct
transfer technique

Clinical yeast isolates

Species-level

Candida albicans 301 301
Candida tropicalis 147° 146
Candida glabrata 57° 58
Candida dubliniensis 7 7
Candida krusei 8 8
Trichosporon asahii 0 20
Cryptococcus neoformans 0 8
Candida intermedia 0 1°
Candida metapsilosis 0 2°
Candida parapsilosis 0 3
Candida orthopsilosis 0 1°
Candida rugosa 0 1°
Magnusiomyces capitatus 0 1¢
Genus level
Trichosporon spp. 20 0
Encapsulated Budding Yeast suspected Cryptococcus spp. 8 0
“Yeasts not Candida albicans and Cryptococcus spp.”
Yeasts not Candida albicans and Cryptococcus spp. 8" 0
Unidentified
Unidentified 1° 0
Total (557) 520/557 (93.4%) 557/557 (100%)
Misidentified 1° 0
Total of species level 519/557 (93.2%) 557/557 (100%)

a; One isolate was reported as C. tropicalis by the conventional method while using MALDI-TOF MS with extended direct transfer
technique was reported as C. rugosa.

b; One isolate was reported as yeasts not C. albicans and Cryptococcus spp. by the conventional method while using MALDI-TOF MS
with extended direct transfer technique was reported as C. glabrata.

¢; The conventional method was reported as yeasts not C. albicans and Cryptococcus spp.

d; The conventional method was unidentified while using MALDI-TOF MS with extended direct transfer technique was reported as M. capitatus.
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The 38 discrepancy results between both
methods shown in Table 1 were confirmed with
DNA sequencing (Sanger sequencing). The retrieved
sequence files were edited and subjected
to pairwise alignment using BioEdit software
(http://www.mbio.ncsu.edu/bioedit/bioedit.html).
Edited sequences were compared with existing
sequences in GenBank using BLASTNn (http://blast.
ncbi.nlm.nih.gov/Blast.cgi). The generated nucleotide
sequences were compared to the deposited sequence
in GenBank. All of the sequences were accepted
when the percent identity or homology with other
entires in the databases was over than 97%. The
DNA sequencing confirmed that all of the 20 isolates
of Trichosporon spp., and all of the 8 isolates of
Encapsulated Budding Yeast suspected Cryptococcus
spp., which reported by the conventional method,
were T. asahii, and C. neoformans, respectively
(see Table 2). Moreover, the 8 isolates of yeasts
not C. albicans and Cryptococcus spp. reported
by the conventional method were identified
into C. intermedia (1), C. metapsilosis (2),
C. parapsilosis (3), C. orthopsilosis (1), and
C. glabrata (1). An unidentified isolate reported

Vajira Medical Journal: Journal of Urban Medicine
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by the conventional method was identified as
M. capitatus. Meanwhile, one of C. tropicalis reported
by the conventional method, the DNA sequencing
reported as C. rugosa. Besides, the results from the
EDT-MALDI were confirmed and received the same
result as the DNA sequencing report (see Table 2).

Although the results from the EDT-MALDI
were correct, the acceptable results to species level
are only 65.9% (threshold score > 2.0). The acceptable
results can increase by reducing the threshold score
range. Therefore, the reduction in threshold score
range to > 1.90, > 1.80 and > 1.70, will increase the
identification rate into species level to 87.19%,
97.9%, and 100%, respectively (Table 3).

Assessment and comparison yeast identification
results between both methods using statistical
analysis SPSS 15.0 Program

After confirming test results by the DNA sequencing,
the conventional method and the EDT-MALDI have
the potential to identify yeast isolation into species-level
at 519 isolates (93.2%) and 557 isolates (100%),
respectively. However, there was no statistical
difference between both methods (p-value > 0.05).

Thirty-eight isolates of the discrepancy results between the conventional method and the MALDI-TOF MS

using extended direct transfer technique confirm with DNA sequencing (Sanger sequencing)

Conventional method No.

DNA sequencing

Extended direct

(Sanger sequencing)

Trichosporon spp. 20

Encapsulated Budding Yeast 8
suspected Cryptococcus spp.

Trichosporon asahii 20

Cryptococcus neoformans 8

transfer technique
Trichosporon asahii 20

Cryptococcus neoformans 8

Yeasts not Candida albicans 8 Candida ¢glabrata 1 Candida glabrata 1
and Cryptococcus spp- Candida intermedia 1 Candida intermedia 1
Candida metapsilosis 2 Candida metapsilosis 2
Candida parapsilosis 3 Candida parapsilosis 3
Candida orthopsilosis 1 Candida orthopsilosis 1
Unidentified 1 Magnusiomyces capitatus 1 Magnusiomyces capitatus 1
Misidentified 1 Candida rugosa 1 Candida rugosa 1
Total 38 38 38

Identification of yeasts from clinical samples using MALDI-TOF MS
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Interpretation results analyzed by using MALDI-TOF MS with extended direct transfer technique into range score

Color | Range Score The acceptance level No. % Total Total%
Red 0.00 - 1.699 Unidentified/No database 0 0 0 0
in the library have to analyzed again
1.700 - 1.799 12 2.2
Yellow 1800 - 1.899 Acceptable to genus level 60 10.8 190 34.1
1.900 - 1.999 118 21.2
Green 2.00 - 3.00 Acceptable to species level 367 65.9 367 65.9

Distribution of patients found yeasts in specimen
by age and sex

As shown in Table 4, the specimens collected
from female were found yeast rather than male.
There were 177 (33.9%) male and 345 (66.1%)
female clinical patients, ranging in age from 0 day to
>90 years, among 522 patients who found yeasts in
specimen. The number of patients suspected to be
infected yeasts was the highest among those 81

Hospitalized patients (n=522)

The distribution of yeast isolates by age and sex during May - July 2015

to 90 years old (151 patients, 28.9%) following by 71
to 80 years old (145 patients, 27.8%) and 61
to 70 years old (76 patients, 14.6%), respectively.

Distribution of patients found yeasts in specimen
by wards

Female Medicine, are the ward that mostly
found yeast in the specimens (131 patients, 25.09%),
following by OPD (47 patients, 9.00%).

Total (%)

Age range Male (n=177) Female (n=345)
<1 5 2 7(1.3)
1-10 4 5 9 (1.7)
11-20 2 4 6 (1.2)
21-30 1 5 6 (1.2)
Age group 31-40 2 13 15(2.9)
41-50 5 18 23 (4.49)
51-60 27 43 70 (13.4)
61-70 27 49 76 (14.6)
71-80 62 83 145 (27.8)
81-90 36 115 151 (28.9)
>90 6 6 12 (2.3)
No data 0 2 2(0.4)
Total (%) 177 (33.9) 345 (66.1) 522 (100.0)
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Distribution of yeast and yeast-like fungal isolates

A total of 557 clinical yeast isolates were
separated from 522 various clinical specimens of
patients from May to July 2015. Candida spp. and
non-Candida spp. were identified in 528 and 29
isolates, respectively. The isolation frequency of
C. albicans (n=301, 54.0%) is the highest in
Candlida spp. T. asahii (n=20, 3.6%) is the highest
in non-Candida spp. as shown in (see Table 5).
The distribution of species as follows: C. albicans,
301 (54.0%) isolates; C. tropicalis, 146 (26.2%)
isolates; C. glabrata, 58 (10.4%) isolates; T. asahii,
20 (3.6%) isolates; C. krusei, and C. neoformans,
8 (1.4%) isolates each; C. dubliniensis, 7 (1.3%)
isolates; C. parapsilosis, 3 (0.5%) isolates;
C. metapsilosis, 2 (0.4%) isolates; C. orthopsilosis,
C. rugosa, C. intermedia, and M. capitatus, 1 (0.2%)
isolate each.

Characterization of patients, clinical samples,
types of specimens and isolation frequency

Five-hundred and twenty-two clinical samples
from May to July 2015 were yeast positive. The features
of patients and the isolation frequency of clinical
isolates according to age, sex, and type of specimen
has been identified as the elderly female patients
who were admitted in the hospital, whereas the
prevalence of types of specimens was higher in
urine (n = 236, 45.2%) and sputum (n = 204, 39.1%).
Among 557 of yeast isolates, C. albicans was most
frequently isolated in almost all clinical specimens;
especially urine and sputum, except hemoculture
and some specimens from sterile site which was
often found non-albicans species. Non-Candida
species was slightly found from clinical specimens.
Urine was the most common clinical specimens
for the isolation of Non-Candida spp. (20 isolates);
all of them were T. asahii, followed by hemoculture
(6 isolates); all of them were C. neoformans, CSF
(2 isolates); all of them were C. neoformans and
sputum (1 isolate); it was M. capitatus. Furthermore,
the distribution of co-infection, found yeast isolates
more than one species in the same specimens,
were often isolated from sputum, urine, wound/
pus, and bile, respectively.

Vajira Medical Journal: Journal of Urban Medicine
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4(0.7)
1(0.2) 20 (3.6) 557 (100.0)

8 (1.4)

1(0.2) 1(0.2)

1(0.2)

8(1.4) 7(1.3)

3(0.5)

2(50.0) - 2(50.0)
146 (26.2) 58 (10.4) 2(0.9)

301 (54.0)

4(0.8)
522 (100.0)

Vagina
Total (%)
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Unit cost and turnaround time

The unit cost of the EDT-MALDI is approximately
68 baht/test while the conventional method is
approximately 116 baht/test. Three cost calculations
were analyzed in this study: Labor Cost (LC), Material
Cost (MC), and Capital Cost (CC) that included
technologist time, all material and reagent cost,
and maintenance costs. After receiving a specimen,
the turnaround time of the EDT-MALDI is 24-48
hours while the turnaround time of the conventional
method is 48-72 hours.

Discussion

In this study, the assessment of the yeast
identification between using the EDT-MALDI and the
conventional method is not statistically significant
difference. However, the EDT-MALDI has higher
efficiency for identifying yeasts to species level
more than the conventional method; the identification
rate was 100% and 93.2%, respectively. So, the yeast
identification using the EDT-MALDI is suitable to use
in the laboratory because the routinely conventional
method may be misidentified for many reasons.
The first reason is the unclearness of colony color
observation on CHROMagar Candida such as;
C. dubliniensis, C. glabrata, C. rugosa and M. capitatus.
Although some studies such as Kirkpatrick et al.
and Pfaller et al., support the reliability of the use
of CHROMagar Candida for identifying C. dubliniensis
and C. ¢labrata, some researcher disagree because
the color of C. dubliniensis is difficult to distinguish
from C. albicans™. Moreover, this method must using
C. albicans as a control simultaneously, or incubating
more than 72 hours™, or using yeasts from primary
specimens, otherwise, it can be affected by collected
condition and subculture steps. As shown in the
study of Eraso E et al., they were used C. albicans
from stock, found that colony color was changed
from green to pink, then it misidentified to
non-C. albicans. Also, C. ¢glabrata is difficult to
identify because of the color of the colony similar
to the non-C. albicans™. They clarify one isolate
of C. glabrata that cannot identify due to showing
a white colony.
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The second reason is the non-specific reporting
isolates or report as yeasts not C. albicans and
Cryptococcus spp. group, such as; C. intermedia,
C. metapsilosis, C. parapsilosis and C. orthopsilosis.
From Esposto MC et al., the others non-albicans
Candida such as C. parapsilosis, Candida nivariensis
and Candida bracarensis could not identify on
CHROMagar Candida because they could produce
many colors and many morphology of colonies,
but most of them are white®. The third reason is
the misidentified from the limitation of test such as
C. rugosa. This issue as a result of the colony
characteristics of C. rugosa on CHROMagar Candida
is similar to C. krusei, except the colony color
that produced the blue color similar to C. tropicalis
and Trichosporon spp. The colony morphology
observation on CHROMagar Candida should be
aware to prevent the mistake of interpretation®.
The last reason is the inability to identify into the
genus level such as M. capitatus and species-level
such as; Trichosporon spp. and Encapsulated
Budding Yeast suspected Cryptococcus spp.
These reasons are caused by the limitation of
the biochemical tests, which differently use in
each laboratory, cover all of the yeast isolation that
would like to identify or not. Also, the false positive
or false negative results should be suspected.

Whereas using the EDT-MALDI is better. Other
than simpler test procedure, more convenience,
time-consuming, higher accuracy and more reliable
result, it can correctly separate C. dubliniensis from
C. albicans, and the others that closely related
species. While currently the conventional method
was provided the wrong results because the
phylogenetic of them are very closer”. Meanwhile,
the turnaround time is quicker than the conventional
method at least 24 hours that useful for physicians
to decide suitable antifungal drugs leading to
improve potential treatment for patients. Although
the price of MALDI-TOF MS instrument is expensive,
the solution is not. In the long term use, it will give
more high effectiveness of identification. The unit
cost of EDT-MALDI was 68 baht whereas 116 baht
from the conventional method.



However, the suitable cutoff of the threshold
score range is one consideration to using EDT-MALDI.
In this study, the reduction of threshold will increase
the identification rate and the reliability rate in the
same way as the study of Stevenson et al. and
Dhiman et al’>?'. At cutoff score > 1.7, the results of
yeast identification are still 100% corrected in the
species level. So, our study is following Vlek et al.
which determine cutoff at 1.7 is the most suitable
for identify yeasts by MALDI-TOF MS* because
misidentified cutoff is score below 1.7"%. This cutoff
is the suitable threshold for decision acceptance
for the results of yeast identification when using the
EDT-MALDI* ™ #*?* We should adjust the threshold
according to the identification method for increasing
the identification rate without effect to specificity,
accuracy, and reliability in species-level.

In the experiment, 24 isolates (4.31%) using
EDT-MALDI were repeated for identification twice
or more which consists of C. tropicalis 9 isolates,
C. albicans 5 isolates, C. glabrata, C. neoformans and
T. asahii 3 isolates each, C. orthopsilosis 1 isolate.
Due to the limitations of the EDT-MALDI depend
on many factors such as the quality of spectrum,
the thickness of organisms and smear, the quality of
HCCA Matrix concentration, including the quality
and the number of databases in the library.
The EDT-MALDI can identify difficult organisms and
closely related organisms, which prevent the mistake
of identification. However, Gorton et al. suggested
that the EDT-MALDI should do duplicate'® ">,

The part of an epidemiological study which
is one of the benefits of using MALDI-TOF MS,
when analyzing data in the aspect of age, sex,
and wards, Female Medicine are the ward that
mostly found yeast in the specimens because
the patients who mostly found yeast in specimens
were elderly female and admitted in the hospital.
The most common specimens infected with yeasts
in this study are urine. One reason is female anatomy
which has short urethra and near the vagina and
anus, causing risk factors for urinary tract infection™.
Besides that, female who in the reproductive period
commonly have yeast colonized or have yeast

Vajira Medical Journal: Journal of Urban Medicine
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group Candida infection in the reproductive
system™.

Limitations

Limitations of our study include the sampling
period only three months and all of isolates
analyzed from only one hospital.

Conclusion

This study shows the prevalence of yeasts in
each species that isolate from all types of specimens
for monitoring the outbreak of yeasts in the Faculty
of Medicine Vajira Hospital, Navamindradhiraj
University, Bangkok, Thailand. Urine is the most
common specimens found yeast, followed by
sputum. The frequency of yeast species found in
various specimens is C. albicans 54.04% (301/557),
and C. tropicalis 26.21% (146/557 respectively,
which were consistent with several studies such as
Sumitra et al. that found C. albicans 52%, followed
by C. tropicalis that is the most common of
non albicans species”. Our study, urine is also
found C. glabrata and T. asahii in third and fourth
rank, respectively. From Mattede et al., urine was
found the high prevalence of Trichosporon spp.
in male (65%), age > 70 years (55%), ICU patients
who associated with urinary catheter or use
broad-spectrum antibiotics™. Likewise, our study
found a high prevalence of Trichosporon spp.
in males (10/177 patients, 5.65%), and females
(107345 patients, 2.90%). Hemoculture, first rank is
C. tropicalis followed by C. neoformans same as
some specimens from sterile site that found
different species spreading such as peritoneal
dialysis, CSF and catheter tip; especially in CSF
which the outbreak is C. neoformans. Also, the
types of specimens such as wound/pus, bile,
sputum, urine, especially sputum and urine are
often found co-infection. However, the situation of
yeast infection prevalence in this study limited
in specimens that sent to investigate in the
microbiology laboratory only does not cover every
patient in the hospital. The results could not be
extended to the general population because the
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