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Objective: To validate the device and investigate the effect of this device on symptoms, quality of life, and pelvic floor muscle
strength.

Material and Method: The device was designed to measure vaginal pressure changes using air-pressure balloon and
abdominal wall muscle activities using surface electromyography. To test the accuracy of the device, for vaginal pressure
measurement, a Mercury sphygmomanometer was used as a gold standard, and for abdominal wall muscle activity, a
standard biofeedback machine was used as a reference device. A randomized, controlled trial was conducted in sixty-one
women with stress urinary incontinence. They were randomly divided into two groups undergoing PFMT with a single
15-minute biofeedback session (BF + PFMT group) or without biofeedback (PFMT group). The pelvic floor muscle strength,
abdominal wall muscle activity and incontinence-specific quality of life questionnaire (I-QOL), measurements were evaluated
at baseline and at 8- and 16-week after treatment.

Results: The accuracy of vaginal probe pressure perineometry was 98% compared to a standard sphygmomanometer. The
device could detect abdominal wall muscles activities at 10 milliseconds (100 Hz), 20 milliseconds (50 Hz), and 50 milliseconds
(20 Hz). Afier 8 and 16 weeks of treatment, there were statistically significant intra-group differences in the maximum vaginal
squeeze pressure in both groups. However, the inter-group differences were not demonstrated. The proportion of women
who performed pelvic floor muscle exercise correctly was significantly higher in the BF + PFMT group (72.41%) compared
to the PEMT group (21.88%) at week 16 (p<0.05).

Conclusion: The simple pelvic floor muscle strength evaluation device might be helpful in pelvic floor muscle training in

a low resource setting.
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Stress urinary incontinence (SUI) is defined
as involuntary loss of urine on effort or physical
exertion, or on sneezing or coughing”. SUT is a highly
prevalent and distressing condition among women and
can have a considerable impact on their quality of life
(QOL)>¥. In a previous systematic review, pelvic floor
muscle training (PFMT) was recommended as the
first-line conservative treatment of SUI®. In addition,
women receiving regular supervision are more likely
to report improvement than women doing pelvic
floor muscle exercise with little or no supervision®.
Biofeedback (BF) has been developed with the purpose
of making the patients more aware of muscle function,
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and to enhance and motivate patient’s effort during
training. As a result, biofeedback may provide benefit
in addition to pelvic floor muscle training®. Nonetheless,
pelvic floor training experts and biofeedback machines
may not always be available in low resource settings.
From our previous study, the authors had developed
and validated a pelvic floor muscle strength evaluation
device and found that the vaginal pressure level
highly correlated with muscle strength assessed by
two experienced examiners using the modified
Oxford grading system”. However, squeeze pressure
measurement can be invalid due to abdominal pressure
from abdominal wall muscle contraction effect.
Therefore, we would like to develop a device that can
measure vaginal pressure and abdominal wall muscle
activity simultaneously and test this device in a clinical
setting.

The objectives of the present study were
1) to validate the pelvic floor muscle strength
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evaluation device and 2) to investigate the effect of
using this device in aiding pelvic floor muscle training
on symptoms, quality of life, and pelvic floor muscle
strength in women with stress urinary incontinence.

Material and Method
Device

In the present study, our device was designed
to measure pressure changes in vagina in response to
pelvic floor muscle contractions using air-pressure
balloon and abdominal wall muscle activities using
surface electromyography (EMG), respectively.
Surface EMG data were recorded from the abdominal
muscles using bipolar pairs of silver-silver chloride
electrodes. The pressure and EMG were detected,
analyzed, and displayed as real-time waveforms
simultaneously on a screen (Fig. 1). To test the accuracy
of the device, for vaginal pressure measurement,
a mercury sphygmomanometer was used as a gold
standard. The standard for comparison of the abdominal
wall activities was the measurement of rectus
abdominis and transversalis muscle activities using a
standard biofeedback machine. The measurements
were performed in the supine position. Abdominal wall
muscle activity measurements were recorded in
triplicate using both devices at the same time. Then the
sensitivity was calculated.

Subjects

Arandomized, controlled trial was conducted.
The present study was approved by the Ethical
Clearance Committee on Human Rights Related to
Researches Involving Human Subjects of Faculty of
Medicine Ramathibodi Hospital, Mahidol University.
Participants were recruited from the urogynecology
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clinic as well as in response to public advertising.
Inclusion criteria were SUI diagnosed according to the
International Urogynecological Association (IUGA)/
International Continence Society (ICS) joint report on
the terminology for female pelvic floor dysfunction®
and a leakage episode occurring more than once a
week. Exclusion criteria were pregnancy, previous
pelvic surgery for urology or gynecology in the past
year, concomitant treatment for SUI during the trial
period, neurological or psychiatric disease, urinary
tract infection, any severe disease such as malignancy,
and inability to understand the instructions. They were
recruited and followed during a period between
August 2012 and March 2013. All eligible women gave
written consent before entering the study.

Randomization was performed by a person
not involved in the study using a random numbers table,
in blocks of four. The computer randomization sequence
was generated independently of the investigators. In
this type of intervention, the participants and the
primary investigator (JM) involved in the intervention
were aware of the group allocation. While questionnaire
interviewers and outcome assessors were blinded in
the present study.

Intervention

Women with stress urinary incontinence
symptoms were recruited. All participants visited at
least three times (at 0, 8, and 16 weeks). At the first
visit, they were individually given verbal information
and written instructions about pelvic floor muscle
home exercise and a training diary. They were asked
to exercise three times every day for 16 weeks. Each
time consisted of sustained maximal contractions
with at least 5-second hold and 10-second relaxation
for 5-10 minutes, followed by 3-5 rapid maximal
contractions with 2-second hold and 4-second
relaxation as strength and endurance training. All
participants were required to keep a diary to maintain
their motivation during treatment and for adherence
evaluation. Then, they were randomly divided into
two groups undergoing PFMT with a single 15-minute
biofeedback session (BF + PFMT group) or without
biofeedback (PFMT group).

Each participant in the BF + PFMT group
received individual verbal information about pelvic
floor anatomy, muscle localization, and function, with
the use of illustrations from the primary investigator
(JM). Additionally, they learnt how to contract the
pelvic floor muscle with the assistance of the pelvic
floor muscle strength evaluation device. Using the
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device, the vaginal squeeze pressure and abdominal
muscle activity signals were visible on the computer
screen. They confirmed correct contraction and
relaxation by looking at the vaginal pressure and
muscle activity signals themselves. This was considered
as a non-intensive biofeedback since the whole process
took 15 minutes.

Outcomes

As primary outcome measures, pelvic floor
muscle strength using maximum vaginal squeeze
pressure and abdominal wall muscle activity
measurements were taken with the device at baseline
and at 8 weeks and 16 weeks after treatment. Secondary
outcomes of interest were the quality of life and
symptoms severity. Participants were asked to
complete the validated Thai version of incontinence-
specific quality of life questionnaire (I-QOL)® at first
visit and after 16 weeks of the study. The participants
were then asked to grade the severity of their urinary
loss using a patient-based 3-point symptom severity
scale of 1 (mild), 2 (moderate), or 3 (severe), and the
Stamey grading system'?. Changes in the secondary
outcome measures were assessed before and after
16 weeks’ exercise treatment.

Sample size

The sample size was calculated on the basis
of a previous randomized controlled trial on the effect
of'adding BF to PFMT. The mean difference of pelvic
floor muscle strength between the biofeedback and
the control groups was 29.6 cmH,0"". Using the same
outcome variable (vaginal squeeze pressure), the
sample size was set at 26 subjects per group to provide
a power of 80% and a significance level of 5% for
detecting the difference between groups. A final sample
size was set at 30, taking into consideration dropouts.

Data analysis

Statistical analysis was carried out in SPSS
version 15. Demographic data from two groups were
analyzed by using t-test and Chi-square test. Repeated
measures ANOVA was used to compare the initial,
week 8 and week 16 values for maximum vaginal
squeeze pressure within group. Mann-Whitney U test
and t-test were used for comparison between groups.
Paired t-test and unpaired t-test were used to compare
the initial and week 16 results for quality of life scores
within and between groups, respectively. For all the
comparisons made in the present study, p<0.05 was
the value regarded as statistically significant.
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Fig.2  Theaccuracy of vaginal probe pressure perineometry
compared to a standard sphygmomanometer at
pressure range 0-100 mmHg.

Results

Firstly, the device was tested in 10 subjects
for its accuracy. The accuracy of vaginal probe pressure
perineometry was 98% compared to a standard
sphygmomanometer at pressure range 0 to 100 mmHg
(Fig. 2). Our device could detect abdominal wall muscles
activities at 10 milliseconds (100 Hz), 20 milliseconds
(50 Hz) and 50 milliseconds (20 Hz). The sensitivity
was lower than the referenced biofeedback machine
(Fig. 3a, b).

Then we proceeded to the clinical setting.
Sixty-one women were recruited. At baseline, there
were no significant differences in age, body mass index,
parity, and all outcome parameters between the two
groups (Table 1). The mean age was 47.77+7.08 years.
One participant from each group dropped out, one
withdrew because the protocol was found to be too
demanding, and the other one was lost to follow-up
after first visit (Fig. 4). Intention-to- treat analysis was
used and baseline values were carried forward for the
two participants who dropped out in each group.

Table 1. Characteristics of the participants at baseline

BF + PFMT  PFMT
group group
(n=29) (n=32)

46.96+£7.22  48.50+6.98
25.87+4.93  25.74+4.38

Age (years), mean £ SD
BMI (kg/m?), mean £ SD

Parity, median (range) 2 (0-3) 2 (0-3)
Urinary loss severity,
median (range)
Patient-based 3-point scale 2 (1-3) 2(1-3)
Stamey grading system 2 (1-3) 2(1-3)

BF = biofeedback; PFMT = pelvic floor muscle training;
BMI = body mass index
p>0.05
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Fig. 4  Flow diagram of the randomized trial comparing
pelvic floor muscle training with (BF + PFMT)

and without biofeedback (PFMT) groups.

The results of changes in vaginal squeeze
pressure were given in Table 2. At baseline, mean
vaginal squeeze pressure were 23.16+9.98 mmHg
and 22.48+8.43 mmHg in the BF + PFMT group and
PFMT group, respectively. After 8 and 16 weeks of
treatment, there were statistically significant within-
group differences in the maximum vaginal squeeze
pressure in both groups. However, the between-group
differences were not demonstrated.

At baseline 16 women (55.17%) in the
BF + PFMT group and 21 women (65.22%) in the
PFMT group could not contract their pelvic floor
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muscles correctly (they contracted their abdominal
wall muscle simultaneously). At follow-up, 1 (3.45%)
in the BF + PFMT group and 13 (40.62%) in the PFMT
group were still not able to contract their pelvic muscles
correctly. The proportion of women who performed
pelvic floor muscle exercise correctly without abdominal
muscle contraction was significantly higher in the BF
+PFMT group (72.41%) compared to the PEMT group
(21.88%) at week 16 (p = 0.0436).

With regard to women’s perceptions of the
change in severity of their urine loss, 69.6% of the
women in the BF + PFMT group and 78.2% of the
women in the PFMT group reported an improvement
in their symptom. There was no statistically significant
difference between both groups. The median values of
patient-based 3-point symptom severity scale decreased
from 2 (range, 1-3) to 1 (range, 0-3) in the BF + PFMT
group and the PFMT group. The mean values of Stamey
grading system also decreased from 2 (range, 1-3) to
1 (range, 0-2) in both groups.

Women in both groups reported improvement
of -QOL scores after 16 weeks of treatment (Table 3).
The subscale scores of avoidance and limiting behaviors,
psychological impacts, and social embarrassment
including the overall scores increased significantly.
There was no statistically significant difference was
found between the two groups.

Adherence based on the training diary (at least
one time a day) was lower in the PEMT group (56.2%)
than in the BF + PFMT group (68.9%) at week 16. All
women exercised at least two to three times a week.

Discussion

Pelvic floor muscle training (PFMT) is defined
as ‘any program of repeated voluntary pelvic floor
muscle contractions taught by a healthcare professional’
for urinary incontinence and pelvic organ prolapse
treatment. It is the most commonly used and effective
conservative treatment for women with stress urinary
incontinence™®'” and recommended as the first-line

Table 2. Vaginal squeeze pressure at baseline, week 8 and

week 16
Vaginal squeeze ~ BF + PFMT group ~ PFMT group
pressure mean = SD mean = SD
At baseline 23.16£9.98 22.48+8.43
Week 8 26.32+£10.45* 27.79£10.97*
Week 16 29.30+13.59* 30.00+11.60%*

* p<0.05 compared to baseline within groups
p>0.05 between the two groups
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Table 3. Incontinence-specific quality of life questionnaire (I-QOL) score at baseline and week 16

Subscale Scores BF + PFMT group PFMT group

At baseline Week 16 At baseline Week 16
Avoidance and limiting behaviors 28.14£7.18 36.79+3.99 27.44+6.44 35.3846.92
Psychological impacts 36.41£8.51 42.5545.09 34.88+7.35 42.131£6.34
Social embarrassment 16.76£5.55 22.314£3.42 15.88+5.25 22.16+4.19
Overall 53.92£18.26 72.57£10.81 51.08+15.93 70.60£15.49

p>0.05 between the two groups

conservative treatment for women with urinary stress
incontinence"?. The treatment effect seems greater in
women who participate in a supervised PEMT program
for at least three months'?. However, supervision and
content of PFMT program is highly variable and the
most effective approach to training is not known. With
the ongoing search for low-cost treatments, the present
study contributed to the development of a simple pelvic
floor muscle strength evaluation device and an efficient
treatment protocol with less expense for the public
health system.

In the present study, the pelvic floor muscle
strength evaluation device had been developed and
tested in a clinical setting. It provided accurate vaginal
pressure and adequate abdominal wall muscle activity
measurements. There was strong evidence that PEMT
for the treatment of urinary incontinence should be
performed with the focus on strengthening the pelvic
floor muscle. Therefore, teaching women to avoid
straining or co-contraction of abdominal muscle
during pelvic floor exercises would be appropriate.
Abdominal muscle contraction in particular transverse
abdominis may increase intra-abdominal pressure and
hence, negatively affect the pelvic floor. However, if
maximum or close to maximum PFM contraction is
only possible with abdominal co-contraction, such
co-contraction must be allowed during training, as
close to maximum contraction is important in building
pelvic muscle volume and strength. This device was
designed to demonstrate to the women that they
should consider whether they are contracting the
correct muscles. In addition, it is simple to operate
and comprises of a follow-up program. Not only pelvic
floor training experts, but also primary health care
providers are able to use it to supervise pelvic floor
muscle exercises and follow their patients effectively.

In the present study, pelvic floor muscle
training with or without biofeedback for 16 weeks
showed positive effects on reducing severity of stress
urinary incontinence, improving quality of life, and
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increasing pelvic floor muscle strength. No significant
difference was found between groups with regard to
symptoms severity, quality of life and pelvic floor
muscle strength after 16 weeks of treatment. Our results
are in line with previous studies although both the study
and the control groups improved!*!9. It might be
explained by the non-intensive biofeedback used
in the present study compared to a previous report,
which indicated that attending PFMT for more than
two sessions per month was more effective than one
or two sessions per month('®. The improvement in the
control group could be related to both an individual
teaching session and a training diary with written
instruction. Nevertheless, nearly three fourths of
women in the biofeedback group did not contract their
abdominal muscles during pelvic floor exercises while
one forth in the control group did. Additionally, the
group receiving pelvic floor muscle training with
biofeedback showed greater adherence to unsupervised
exercise as in a previous study using vaginal cone!!”.
Some women reported that the device helped with
confidence that the correct muscles were being
contracted, and helped motivation to sustain PFMT.
The strengths of the present study are the
assessors blinded of the outcome, low dropout, use
of validated outcome measures, and randomized,
controlled trial. The vaginal squeeze pressure measured
with the developed device in the present study was an
objective assessment method and not influenced by the
assessor. A limitation of the present study was that no
objective assessment of severity of urinary incontinence
e.g. pad test was used. The absence of long term
monitoring was also a limitation; therefore, it was not
possible to verify whether gains were maintained
through the time and if any of the groups had a better
long-term outcome. Future studies should perform
follow-up for periods exceeding 16 weeks to verify
the maintenance of long-term gains. Besides, cost-
effectiveness outcome tools should be considered to
evaluate the appropriate treatment and tool for women
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with stress urinary incontinence in low resource
settings.

Conclusion

The simple pelvic floor muscle strength
evaluation device might be helpful in pelvic floor
muscle training in a low resource setting. Pelvic floor
muscle exercise with or without biofeedback can be
an effective and safe conservative treatment option for
stress urinary incontinence. The only benefit of using
non-intensive biofeedback is that women could control
their pelvic floor and abdominal wall muscle during
pelvic floor exercises.

What is already known on this topic?

Pelvic floor muscle training is effective,
and should be included in first-line conservative
management programs for women with stress and any
type of urinary incontinence. The treatment effect
seems to be greater in women with stress urinary
incontinence, who participate in a supervised PFMT
program for at least three months.

What this study adds?

The simple pelvic floor muscle strength
evaluation device might be helpful in pelvic floor
muscle training in a low resource setting. A single
15-minute biofeedback session using the simple
device effectively aided women to control their pelvic
floor and abdominal wall muscle during pelvic floor
exercises.

Acknowledgements
This work was funded by the National
Research Council of Thailand.

Potential conflicts of interest
None.

References

1. Haylen BT, de Ridder D, Freeman RM, Swift SE,
Berghmans B, Lee J, et al. An International
Urogynecological Association (IUGA)/
International Continence Society (ICS) joint
report on the terminology for female pelvic
floor dysfunction. Int Urogynecol J 2010; 21:
5-26.

2. Minassian VA, Yan X, Lichtenfeld MJ, Sun H,
Stewart WF. The iceberg of health care utilization
in women with urinary incontinence. Int
Urogynecol J 2012; 23: 1087-93.

224

10.

11.

12.

13.

14.

Minassian VA, Devore E, Hagan K, Grodstein F.
Severity of urinary incontinence and effect on
quality of life in women by incontinence type.
Obstet Gynecol 2013; 121: 1083-90.

Dumoulin C, Hay-Smith J. Pelvic floor muscle
training versus no treatment, or inactive control
treatments, for urinary incontinence in women.
Cochrane Database Syst Rev2010; (1): CD005654.
Hay-Smith EJ, Herderschee R, Dumoulin C,
Herbison GP. Comparisons of approaches to pelvic
floor muscle training for urinary incontinence in
women. Cochrane Database Syst Rev 2011; (12):
CDO009508.

Herderschee R, Hay-Smith EJ, Herbison GP,
Roovers JP, Heineman MJ. Feedback or
biofeedback to augment pelvic floor muscle
training for urinary incontinence in women.
Cochrane Database Syst Rev 2011; (7): CD009252.
Kamthaworn S, Thanungkul S, Manonai J,
Thanawan S, Saikhun K, Yoksan S, et al. The 2
Biomedical Engineering International Conference
(BMEiCON 2009). 2009 August 13-14, 2009,
Phuket; 2009: 222-5.

Patrick DL, Martin ML, Bushnell DM, Yalcin I,
Wagner TH, Buesching DP. Quality of life of
women with urinary incontinence: further
development of the incontinence quality of life
instrument (I-QOL). Urology 1999; 53: 71-6.
Chaisaeng S, Santingamkun A, Opanuraks J,
Ratchanon S, Bunyaratavej C. IQOL: translation
& reliability for use with urinary incontinence
patients in Thailand. J Med Assoc Thai 2006; 89
(Suppl 3): S33-9.

Stamey TA. Endoscopic suspension of the vesical
neck for urinary incontinence. Surg Gynecol
Obstet 1973; 136: 547-54.

Aksac B, Aki S, Karan A, Yalcin O, Isikoglu M,
Eskiyurt N. Biofeedback and pelvic floor exercises
for the rehabilitation of urinary stress incontinence.
Gynecol Obstet Invest 2003; 56: 23-7.
Hay-Smith J, Herderschee R, Dumoulin C,
Herbison P. Comparisons of approaches to pelvic
floor muscle training for urinary incontinence in
women: an abridged Cochrane systematic review.
Eur J Phys Rehabil Med 2012; 48: 689-705.
National Institute for Health and Clinical
Excellence (NICE). Urinary incontinence: the
management of urinary incontinence in women:
clinical guideline 40. London: NICE; 2006.
Ahlund S, Nordgren B, Wilander EL, Wiklund I,
Friden C. Is home-based pelvic floor muscle

J Med Assoc Thai Vol. 98 No. 3 2015



training effective in treatment of urinary trial. Eur J Obstet Gynecol Reprod Biol 2011; 159:

incontinence after birth in primiparous women? 218-23.
A randomized controlled trial. Acta Obstet 16. Dumoulin C, Glazener C, Jenkinson D.
Gynecol Scand 2013; 92: 909-15. Determining the optimal pelvic floor muscle
15. Kashanian M, Ali SS, Nazemi M, Bahasadri S. training regimen for women with stress urinary
Evaluation of the effect of pelvic floor muscle incontinence. Neurourol Urodyn 2011; 30: 746-53.
training (PFMT or Kegel exercise) and assisted 17. Pereira VS, de Melo MV, Correia GN, Driusso P.
pelvic floor muscle training (APFMT) by a Vaginal cone for postmenopausal women with
resistance device (Kegelmaster device) on the stress urinary incontinence: randomized, controlled
urinary incontinence in women: a randomized trial. Climacteric 2012; 15: 45-51.

o = S a I~ L4 & v 2
msnimunaseiolsziduanuuda WNYSNNAINENDIIBINT T

a

da@n ulude,anaunar 10123, gAa tivNsng, 3991 Jandieiyse

L 4 4’ a ¥ ) o 4’ ) =< <3 a ¥ 4” Y A i 4’ A
Jngiszasd: tiesziiunnugnieausiugweanieddie uazAnyinavesmsanyimsnduiledusinsulagliiniasie
Vigroamsnautfaarazliey aunmdia uazanuudaussvesnantodusingiu
v ad = ‘1’/ ¥/ « o o Y o o ] I~ 4 Aql/ Y A 4
Japuazdsms: lumsanmilldsenuvunieienannsalyinuseduluvesnaenvaziniandied usinsiulagly
anlthyssgermea uaziamsviuvesnanutenimelaelsiniesiadyanadnihiinaninndiuie dmsuvuneuve
- P 4 o« o o ' A Hy A o o A I ~
msvszidiuanuusing1veniediielumsiaussduluvainaen fiunwuslaiesiannuausiatsenthenasgualsouiey
1 o o ¥ 4‘1 Y ¥a 99 ¥ 4’ ) . I =
dwumsinmaiauveanduieniines ausgunus 9ia3evile biofeedback (Husnasgulumsifsouiey
) 44’4 -~ I3 o Y =< Yo o o A a a
danindermslevsenutfaazidasiuiu 61 g wsauwlumsaing nanelasumuusinaeIdumyims
¥ 491 Y A Y = Us) a 4’ ‘d’ 2/ a Z: ] =) I~ U U 4’
Adileguganiudrenaniuneyana uazgiomsuimaieAnn Iy naseiniuguuiaanseandlu 2 ngu ngui 1
Anvsmsnduiiedudansrusaudumslsiniesdenrannyudunanny 15 17 1 ass uazngui 2 Anusmsaigauad
annaneezUszduanuguussveseimnauifaaa Inegvesaues muuyvdauaiu incontinence-specific quality
of life questionnaire (I-QOL) avumuIng ehgmsfnyiuasaugaszeznan 16 dUani veamssny dumsia
o ] I~ ¥ 4’/ Y Aa o o ¥ 4’1 Y Y o 4’ Q’ 4 =2
ussauluvesnaenvaziniandilegudansuuasiamanavesnduileniinesesnsvindeGuaumsany1 uas
iszez1a1 8 uaz 16 dlad naamssam
= 4’ 5] ‘d’ Y o a ] I~ Y 42’ Y A k4 U S ) o
wamsanw: nsoudenansalyiaussduluvesnaeavaziniinduutedusinsulaglsgnliiyssearmain e
Py Py = 9 A o o a & o o 9 Py Py & v v
ogas 98 wienSsuigununieiannudularia eUnsaldanandiannsansiesumanaeu nivesndiuiieninged
lavis=dunnud 10 daa3u1i (100 (F5a%) 20 Gaaiunii (50 135a%) uaz 50 Faaini (20 F5ae) namssnnNaain
Tuszgz0m1 8 uaz 16 dlani vesmsiny wuanuanaveddivaAynaaavesussiugagalusosnaonvazns
} 4 124 I I 4
Adeluiiaesnguiioisouieuduneusny ud liwuanuuanaszninngy dadiuvesansnuimsndiutile

gudansuedugnislungudnymnysesas 72.41 $ganiinguavan (Gegas 21.88) esniusadynianandlam
~

n16
” a & ¥ 4 v a o o 4 =~ o6 a o 4 v a
agy: insestszidiunnuudusvesndiaguFansumiann iy eredlslenilumsinysmsnduniegusansiuly

SN o o o
aAMUNNUNINYINTIINA

J Med Assoc Thai Vol. 98 No. 3 2015 225



