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Interval rest period and different-testing positions on hand-grip

strength measurement among young adults

Kurusart Konhamn', Thitima Chaichan', Arisa Leungbootnak’, Jirachai Karawa®, and Kacha Udomtaku®

Abstract

Hand-grip strength is a measurement of muscle strength in a simple and not complicated way. Many
previous studies reported that position and rest period of these performance were different. This study aimed to
investigate the appropriate position and time rest between sets for high performance in
hand-grip strength test. The 60 participants aged 18-28 years were divided into two groups (30 each,
with equal number of gender). The protocol consisted of 4 methods: sitting and standing on 30
seconds and 1 minute rest period performed by their dominant hand using handgrip dynamometer.
Data were analyzed using one sample t-test for comparison of maximum force from all protocols within
group, and using One way analysis of variance (1-way ANOVA) to analyzed hand-grip strength between 4
protocols. Results show that male participants had maximum force for 31.86 kg. in the standingand 1-minute rest
period while the female group performed maximum force for 22.05 ke. and 0.25 kg. of mean difference
in the sitting and rest period for 1 minute. Therefore, standing position with rest period for 1 minute
is appropriate position on hand-grip strength measurement for male and a sitting with 1-minute rest

period is suitable in young adult women.

Keywords: Hand grip strength test, Appropriate position, Appropriate time rest, Young adults
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Risk Factors Related to Low Back Pain among Maternal Child
Health Nurses
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Abstract

This cross-sectional study aimed to investigate the risk factors related to back pain among
maternal child health nurses. From sample size calculation, the total number of 360 maternal child
health nurses met the inclusion criteria. Self-administered questionnaires were used to collect data.
Factors correlated with back pain were identified by multiple logistic regression analysis. Results showed
that most of subjects were female (97.22%), average age was 37.52 years (SD =10.65), average BMI was
21.20 kg/m?, work experience was 15.25 years (SD = 11.11). The prevalence of low back pain during
the last 12 months period was 58.61% (95%Cl: 53.33-63.75). Factors associated with low back pain of
maternal child health nurses were work characteristics including taking baby for a bath (ORadJ=O.57,
95%Cl = 0.31-0.90, p-value = 0.035), nursing procedures i.e. injection, on intravenous fluids, wound
suture (ORadj = 2.29, 95%Cl = 1.30-4.04 p = 0.004), and posture of handling of maternal child patient
(ORadj = 1.47, 95%Cl = 0.97-2.85 p = 0.030). Therefore, maternal child health nurses should be aware of
ergonomics factors while they are giving treatment and handling patients. The organization should set up

an active surveillance program and ergonomics training to prevent serious back pain and work absence.

Keywords: Back pain prevalence, Maternal child health nurses, Risk factor, Ergonomics

! Department of Environmental Health, Occupational Health and Safety, Faculty of Public Health, Khon Kaen University,
Khon Kaen, Thailand
2 Regional Health Promotion Center 7, Khon Kaen.
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The preparation of standard samples for interlaboratory proficiency

testing of hCG pregnancy test kit in medical network
Wikanda Panutte®?, Nattaya Sae-ung’, Yupin Aniwat-angkoorn’

Abstract

The external quality assessment scheme for urine hCG pregnancy test has been provided in
several countries. However, this service is insufficient in Thailand. Therefore, most of laboratories have
to perform interlaboratory comparisons in the area using in-house quality control. The preparation of
quality control product for these comparisons must be accurate according to the standards that must
be homogenous and stable. The aim of this study was to evaluate the quality of the prepared stan-
dard samples of urine pregnancy test kit in terms of homogeneity, stability based on the requirement
of 1SO 13528:2005. To evaluate interlaboratory performance for urine pregnancy test kit in Udon Thani
medical laboratory network using the prepared standard samples. The standard sample from
known urine concentration of hCG level, which range 0 to 11,480 mlU/ml, was prepared. In-house
control products were packaged in bottles and randomly assessed homogeneity and stability both
quantitatively and qualitatively. After that the standard sample was distributed to participant’s
laboratory to evaluate interlaboratory performance. Laboratory analytical performance of the hCG
pregnancy test kit was assessed 2 round testing with 3 samples per round in a network of 20 volunteer
medical laboratories and 3 reference laboratories. The homogeneity and stability of the test product
was determined in each round. The result showed that quantitative homogeneity of two test set prod-
ucts was assessed. The coefficients of variance were 2.29% and 4.24% in the first round, 25.83% and
22.27% in the second round. Qualitative homogeneity tests were consistent for all tests. Quantitative
stability of the test products was assessed for 7 days. The coefficients of variance were 1.89% and
13.18% in the first round, 21.0% and 2.34% in the second round. However, the qualitative stability
assessments were corresponding result for every test. In addition, 1000 meg/dL of glucose, 8 meg/dL of
hemoglobin, and 2.67 mg/dL of bilirubin had no impact on quality of urine hCG pregnancy test kit. The
laboratory analytical performance of medical laboratory network with two round assessments, three
samples in each round, had the good test results of 84.1% and 68.1%, respectively, the acceptance

test results of 15.9% and 31.9%, respectively, and no unacceptable test result in each round. This study
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indicates that the standard samples are appropriate for use in quality assessment by interlaboratory
comparisons for urine hCG pregnancy test kit and could be used as a model for quality assessment in

medical laboratory network.

Keywords: Interlaboratory proficiency testing, Urine pregnancy test kit, Homogeneity, Stability
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21.0 uazdoray 2.3¢ sunanslumsned 3 Tufedis
yaaRUNATEILYAT 2 dmFunsnsraidegauninli
mamimaﬁlﬁmﬁLLazgﬂéfmmmmLﬁmmaﬂqﬂéfnaejw
miﬁﬂmwamwmaqﬁwmaﬂqha gluln
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0.05-2.67 mg/dL LiisUNIUKANIINTINVBIYANAGDU
nsmsasislutiaaneiivzdmaliiAonauinuae
uazNaaulasu

n1snadeugungin1siiusnefiegng
nagaUIINIF Lo TIudsnUTINd Belrluyue
vrsanaiudesunu 8 fu ansnsnvgamgiaely
naedlalaedigamaiilaiifiu 10 ssrgal@eaniely
soziaan 8 Tilus

Table 1 Homogeneity testing result of urine hCG

in standard sample at the first round.

Table 2 Homogeneity testing result of urine hCG

in standard sample at the second round.

Weakly Positive Strong Positive

(mlU/ml) (mlU/ml)
A B Mean A B Mean
Mean 87.65 97.15 92.40 418.96 421.41 420.19
SD 35.38 19.40 23.87 113.33 126.93 93.58
% v 40.37 19.97 25.83 27.05 30.12 22.27
Measure - Ss 18.08 43.02
ment 147.94 147.94
between-
samples 030" 44.38 44.40

Interpreted as

homogeneity SUFFICIEN SUFFICIENT

S¢> 030

Strong Positive
Positive

(mlu/ml)
(mlu/ml)
A B Mean A B Mean
Mean 20470 203.35 204.03 39670 40256 399.63
SD 8.16 561 4.66 24.09 16.03 16.96
% v 3.99 2.76 2.29 6.07 3.98 4.24
Measue-  Ss 6.25 21.30
ment
o 147.94 147.94
between
samples 0 3G° 44.38 44.38

Interpreted as

homogeneity SUFFICIENT SUFFICIENT

Sg> 030°

The hCG samples with strong positive and
positive results were quantified in duplicate
specimens (A, B) randomly taken from 10 bottles
to measure and calculate for the between-
samples standard deviation (Ss) and then evaluate
homogeneity (Ss < 0.307). The results were

adequately homogenous.

The hCG samples with strong positive and
weakly positive results were quantified in
duplicate specimens (A, B) randomly taken from
10 bottles to measure and calculate for the
between-samples standard deviation (Ss) and then
evaluate for homogeneity (Ss < 0.3 O7). The

results were adequately homosgenous.

Table 3 Stability testing result of urine hCG in

standard sample at the first round and the second

round.
1" Round 2" Round
. Strong Weakly Strong
Positive
Positive positive positive
% Change a.17 22.20 42.40 17.40
Target
147.94 147.94 147.94 147.94
SDR*(0")
0,30" 44.382 44.38 44.38 44.38
Conclusion  SUFFICIENT NOT SUFFI- NOT
(Xtk-Ytkl SUFFI- CIENT SUFFICIENT
<0,30" CIENT
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The adequate stability of both rounds
indicated by the difference of hCG values in
general average of the measurements obtained
in day 0 and day 7 checking equal or less than 0.3
of the standard deviation for proficiency
assessment (IXtk — Ytkl < 0.307).

2. nsUsziiuauaINsaResufUAN1 TS
1A39N13
N15UsELliuANaIUN50Ve I 0IUURANS
Tun13957am1803 UL YTIAILYAN TITNTTAIATTA
AILFIDYMAADUNINTFIUNGTEULBITIUNIY 2 FOU
1A8AI9E19NAABUNINTFIULABEIOUT 3 fI9E9
= = a . -
Fasoun 1 AAnUmN1e weakly positive, positive
. A P
WAy negative WAzTAUN 2 UANUIMUIE strong

positive, weakly positive Wag negative Tun1s
UszlluvipsuuRnisenanalinsdiuau 20 wiuasviog
UHUANN591989 3 Wi wudndigensiagesluulevdl
o & 1 4 a wa o & Ay & A v
dusanldlunquiiesuufinisviedu 8 8viens 8 Bvie
Inannns immunochromatographic assay Fadlpu
Twasyansiadiaiu lagde BOSON fiaauly 10
miU/L %9 ABON tag Origin pregnancy test daau
17 20 mIU/L 8o BIO one step HCG, Blue cross,
GPO’s test kits, [+LAB tlay WH Accu test fanuln
25 mlU/L wan130333usstiiuaunInlngsiuves
veslfuinisiinnugneesedluinaeifsesay 84.1
wazdovar 68.1 nuivensulasesaz 15.9 uaz
Jovay 31.9 mua1iu wavlinuindiviesujiinisle
A ' Y] VMY o =
neglurrwensulila duanddunised 4

Table 4 Summary of analytical performance which evaluated based on target value. Twenty laboratories of

Udon Thani medical laboratory network and three references laboratories in Udon Thani were included

in this study. Two rounds of interlaboratory performancetesting were performed. None of unaceptable

laboratory performance was found in both rounds.

Total samples /

Sample 1 Sample 2 Sample 3
Results Total participants
n (%) n (%) n (%)
n (%)

1* Round

1 1 1
Reference Good 3 (100) 3 (100) 3 (100) 9/9 (100)
laboratory (n=3) Acceptable ) ) B B}
Participants Good 14 (70) 15 (75) 20 (100) 49/60 (81.7)
(n=20) Acceptable 6 (30) 5 (25) - 11/60 (18.3)
2" Round
Reference Good 3 (100) 3 (100) 1(33.3) 7/9 (77.8)
laboratory (n=3)  Acceptable - - 2 (66.7) 2/9 (22.2)
Participants Good 20 (100) 13 (65) 7(35) 40/60 (66.7)
(n=20) Acceptable - 7(35) 13 (65) 20/60 (33.3)
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An agreement on foot posture classification between screening tests

using arch height measure and footprint index

Torkamol Hunsawong"*’, Paradee Yatniyom', Jarukan Sangsuk ', Naronggorn Laduanggorn '

Supaporn Phadungkit', Lugkana Mator', Wanida Donpunha'

Abstract

At present a variety of screening test for categorizing foot posture has been developed.
Common clinical tests are arch height measure and footprint index. If the tests demonstrate the good
agreement, it could be applied to replace each other for categorizing foot posture. Therefore, the
present study aimed to determine the level of agreement between the arch height measure using a
normalized navicular height truncated (NNHt) and the footprint index using a Chippaux-Smirak Index
(CS-I). The present study was conducted in 102 participants (37 males and 65 females) aged between
18-40 years with normal body mass index and no musculoskeletal disorder in ankle and foot. Right foot
of the participants was measured by the NNHt and CS-I on the same day with a 10-min rest between
the tests. Agreement analysis between the tests was determined by the Weighted Kappa (KW). Using the
NNHt, 55.88% of participants had a neutral foot, 41% had a pronated foot and 3.92% had a supinated
foot. Using the CS-l, 79.41% of participants had a neutral foot, 11.77% had a pronated foot and 8.82%
had a supinated foot. The agreement between the tests was slight (KW = 0.123). Therefore, the NNHt

and CS-I cannot be substituted for each other in classifying foot posture.

Keywords: Foot posture category, Agreement analysis, Static foot posture
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Content validity and reliability of the international classification of
functioning, disability and health for falls (Thai version) in stroke

patients
Jaruwan Junsorn'?, Uraiwan Chatchawan®’, Punnee Pungsuwan®*

Abstract

Objective of this study is to evaluate content validity and reliability of the modified ICF core
set for falls that based on a study of Yen TH et al,, in 2014, they linked the fall-related risk factors to
the ICF categories that using specified ICF linking rules. This ICF core set was developed as a Thai ver-
sion of the ICF core set for falls in this study. The ICF core sets for falls consisted all of 34 categories.
Five experts assessed the content validity of this ICF and remain 31 in 34 categories. Results of an item
content validity index (I-CVI) were 0.8 and 1, and the scale content validity index (S-CVI) was 8.6. which
were very good content validity level. Thirty persons with stroke, mean age 57.6+7.8 years old, were
evaluated the ICF core set for falls (Thai version) by an assessor for two times, these testing apart
one week. The intra-class correlation coefficients: ICC in domains of the body function and body
structure were 0.95 (95%Cl: 0.92 - 0.97, p<0.0001) and 1.00 (95%ClI: 1, p<0.0001),
respectively. It was very good reliability. The ICC of the activity and participation domains were
0.85 (95%Cl: 0.761-0.920, p < 0.0001) and the environment factors were 0.79 (95%Cl: 0.674-0.884,
p-value<0.0001) that was good reliability. In conclusion, the ICF core set for falls (Thai version) is
acceptable. further study of this ICF model should be developed to be more convenient. Evaluation
in other patient groups, and different social contexts should be also studied. In addition, the inter-rater

test between assessors should be performed.

Keywords: ICF, falls, stroke, content validity, reliability
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ﬂ’]’iﬁlﬂﬂi@ﬂ@ﬂﬁﬂﬁﬁﬂiLﬁuéﬂ%ﬂiiﬂﬂﬁ@6’1Laafﬂ
auaelasun1sAndnlasans 91uIU 30 AUDIY
Y1319 45-75 U log 1) mmaﬂmﬂu@’ﬂwkwaam
WHenaueanbasun1sItaney waglasun1ssnuInIa
AEANUIURVUELI1TUNTITS N ulsIane1ulanau
ImigesnINninwettey 1 e 2) anfeeg
dgl Idl o 3 1 Q‘ 1 = w
lulwanungunanouasawisuyIsauisdagdu
3) @N3nFeANTIToMarINMNAIATLS 4) awnsn
wutaslalneoalivselultindostiedmudls 5) inedy
pgatiey 1 ASausisusnwaunedagtu nsdldn
L% = } % a wa
971@1d1UATDDNINNNITANYIUTENBUAIY L) WUTEIR
Julsasaumsssuunszgnnanuiilonazdasionse
19111500 N58719A159UAE LTU T3 adslnn

a & A Iz Y
\dou, Lsminivsesuinesnlusensayn, Tsadedniay
Sesdlusendwn Wudu 2) dnzinunfvselasu
MSENANTISEI9AT LU VIR (amputation) HIAA
a v o L = ] X ¢
Wasudamnanauiiladunssnatuialuseiann
N3EANTENAYINN Wazloralndounionan Wusu
3) {helsavaenitenauesiidyvnineitunisieas
nwlne (W3elaildaulne) liddauasiuialianunse
Titeyald 4) TlspTumeseuuyseandue) \Wu a1
ausdnazlvdundsuindu azllesenluauss
TsAnNSAudU lEUUTEamMUIALEU LasdunInATIviou
< v a o I
Judu MsvaseuAigwesmagey 1 auidunis
NAFDULUU test-retest reliability Avn1snadauAIy
N89999U520UT 91@1@TASNINUALASUNITATID
U lumunuuUsesiy ICF @1usuni1sauavud
oo e X - ¥y

Az IdenlaTmuN Ul TngUseiliugn 2 ATe svee
a1 1 #Ua9t Tuseninanisvedaauienaiating
Lalasulusunsunisitulagdnnienmirdanig
Anseviteya lngldadfduussdnsandudiusg
(intra-class correlation coefficient %58 1ICC) luwwa
3, 1 ArgeusupnuianaInil p<0.5 AAsizviteya
A28lUsNTY SPSS 11853U 17 @1 ICC Wnunse
11N131 0.75 1931115V sE I udANNdanAaDINY
Tuszaun

NANISANEI

M99 1 wanHaNSANEIATNASIB oM
yoauuuUseiliu ICF dmiunisdu Taedideavy
FIUIU 5 YU NANITNAFDUNUIT ATAITUATILTY
demsede (Iltem-content validity index: I-CVI)
fAwiniu 0.8 uay 1 ntedseglunamiatsiuin
srwaziBunvesnsidazuuununsadaiiomsede
wanslumsned 1 AeunsadadomiatiuGale-
content validity index: S-CVI) fifviniu 0.93 Tt
TulnausiauinnisnaaeuauLiioslnenaaeuen
TuoranadnsiielsaviaenionauasinuaeUsyying
wanslumsnedi 2 aranadinsiUhelinvaeniionayss
fidgamanuAdesiuan 30 au o1gwdy 57.6:7.8 T

J Med Tech Phy Ther x Vol. 30 No. 3 x September - December 2018 315



= a YA oy ! v = v = &

Twenowazvgdlndifesiu Sosar 53.3 uag 46.7  n1svigielsAvaendonaladiid1siuuniigafe
o o o N = = = v =

puasuenaadasUsenavodmlurniuiainian  svey 3 G 6 Wheudeuaz 50 d01N15U0LUULAL

A Lo ¥ = LY Y = ¥ a 1Y

Ao Jouaz 50 mumsfnwoaadaslasunisfiner  thafenninevay 83.3

TussAvUsvaufnuunigniosas 86.7 seeviianves

A13797 1 Uansneasidunvasnisiingiunnunsadailonsede (tem-content validity index) vouidie3v1ay

. g FZAUAMUARLAUYD LTI YAUT
e Ud I-CVI
1 2 3 4 5

1. A151191U989319018 (Body functions)

b110 N99UAIUNITIN 3 3 3 3 4 5/5=1

b140 nsvieusuAEdla 3 4 3 4 4 5/5=1

b1565 ANINUAUNTNE T a4 a 3 a4 4 5/5=1

b210 nMsyhausuATIBaTiY 4 4 3 4 4 5/5=1

b235 NNSYINIUAUNITNTIA al a4 3 4 4 5/5=1

b240 nMsiauiuauidniiieates 4 4 3 4 4 5/5=1
AUNSIABULAZAINTIN

b2402 ANIANTBINTAY 4 4 3 4 4 5/5=1

b260 NMFNUAIUNITUSvetane 4 4 3 4 4 5/5=1

b4201 n3YUTRIANUAUlainan 3 4 3 3 3 5/5=1

b730 nsThuduisangnie 4 4 3 4 4 5/5=1

b735 NNSTIUAIUANUFIAIVD 4 4 3 4 4 5/5=1
néile

b740 NNSYIUATUAILNUNIUY 3 3 3 4 4 5/5=1
veanduilo

b755 nM9i9uresfAenseniedein 3 4 3 4 4 5/5=1
ThAnnnsiedeulmifiegusninile
g1uaInla

b760 NISVNIUAIUANTUIAUNTT 4 2 3 4 4 4/5=0.8
indoulmioglugiunainle

b765 mMsvnuvessndeulnd 3 2 3 4 4 4/5=0.8
agluduadnla

b770 FULUUVRINSLAU 4 3 3 4 4 5/5=1
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M3 1 KARITIEAZEUAYDINIT IALLULANUATIANTEMN T 1898 (Item-content validity index) VasElTe ey

Vaviia 34 aneny (42 59) Neuna ()

FZAUAMUARLAUYD LTI Y ALT

597 o I-CVI
1 2 3 q 5
2. 1as9a319999319n18 (Body structures)
57500 1ASIES 19U IAUN 3 i 3 4 4 5/5=1
7501 1RSI 19UV YVIOUEAS 3 4 3 4 4 5/5=1
$7502 1RSI VDA ULAZ VDL 3 4 3 4 4 5/5=1
s770 Imqa%’ﬂwmmz@mLazﬂé’ﬂmﬁla 2 3 3 3 3 4/5=0.8
Juq
3. Aanssuuazn1siaIusau (Activity and participation)
d4103 st 3 3 3 4 4 5/5=1
dd104 N3t 4 4 3 4 4 5/5=1
d4105 N13ANF7 4 2 3 4 4 4/5=0.8
d4106 Mswasugagudaadlusame 4 3 3 4 4 5/5=1
d4153 AV 3 2 3 4 4 4/5=0.8
da154 NSAINNBY 4 4 3 4 4 5/5=1
da20 mMwpdeudnesies 4 1 3 4 4 4/5=0.8
das0 LAY 4 4 3 4 4 5/5=1
d4552 M1539 i 2 3 i i 4/5=0.8
dd600 mawpdeufinglutuy 3 4 3 4 4 5/5=1
da601 nswndeudilulufidneg fldled 3 4 3 4 4 5/5=1
44602 nsiadeuiluuendat 3 a3 4 a 5/5=1
dd65 mandeuiilagltgunsal 3 1 3 4 4 4/5=0.8
d530 n3lgnesdam 1 3 3 4 4 4/5=0.8
4. Uadswandau (Environmental factors)
el101 81 4 3 3 q 4 5/5=1
e1200 nanfoaeinazmaluladmluldly 4 4 3 q 4 5/5=1
mim?iauﬁsuamﬂmﬁ%msﬂuuaz
ApUen
e1201 nanAugAnIamalulagdinsu 4 4 3 i 4 5/5=1

| A o d' an/
Pruaslunisinasuniilunay

UBNDIANT
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M3 1 KARITIEABIBUAYDINITIALLULANUNTIAN BN T18U8 (Item-content validity index) VaeHlTe ey
Vaviia 34 aneny (42 59) Neuna ()

. SLAUAMUAAAUY DL YU AUT
C% = Y v
e UD I-CVI
1 2 3 q 5

e1500 nAnSaeiferfuluudsneadawas 3 4 3 i 4 5/5=1
wialulaglunisneadisenans
dmsuldansnsuy

e1501 NSPONLUUNARAMTVTaWALUlaE 3 4 3 4 4 5/5=1
dmsuiiinnsnseulsidnga
AaneaseansIsas

e1502 NIPONLUUNARAMYIaWALUlaE 1 i 3 4 4 4/5=0.8

] [ % 1

AMMIUAURAUN LNk Uuy

ff991A" A5 Ty
e2400 AULTUYD LA il il 3 il il 5/5=1
e2401 ANTNUD LIS 4 4 3 3 4 5/5=1

M19197 2 ARUENYEUgIUYIUTEYINT (N=30)

AMANYULYDIBENENAT 3w (Sevar)
LA e/ A (AU) 16(53.3)/ 14 (46.7)
mqmﬁa Q) izhul,ﬁmwummgm 57.6+7.84

¥39018 (@) 45-73

218N (AW)

1w, vy, viameaunnglutu, due 15 (50), 7 (23.3),

6 (20), 2( 6.7)
NSANEN (AL)
Usgaudnw, ldladnw, dseudnwineudu,Usqyee3 26 (86.7), 2 (6.7),
1(3.3), 1(3.3)
szezaINIsUlY
3-6 o, 7-11 1oL, UounI1 3 haw, 12-16 Ly 15 (50), 9 (30),
3(10), 3 (10)
DOULIITN (AL)
#e, 1, aedng (raludnudlanneuudl) 13 (43.3), 12 (40),

5(16.7)
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M19199 2 AAN B IUEIUYRIUTEIINT (N=30) (D)

AMANYULYDIDENENAT

w9 (Sawaz)

Uszianmaiduthelusia ()

lainsrurndulse, ANUAULATIRNGS, LUIMIUTINAUAIILGY

latinga
Useinnisauluadatady (As9)

Anwaetu (A)

Uruguipealifitule, drusuaisidule, Truaesdu, due

17 (56.7), 9 (30),
4(13.3)
1.4+0.9

15 (50), 1 (3.3),
13 (43.3), 1 (3.3)

nan1sNAdauANIiisaveatydainaile
FHUNNITVINNY ANRANITRAzgUAINEMTUNITAY
(adunmwilve) lugthelsaviasaidenduasmuil vuin
msvheuess1sne (body functions) Smdiszans
mmé’mﬂ’ua‘agﬂuizﬁuﬁ@w (ICC=0.95, 95%Cl:
0.924 - 0.974, p<0.0001) AIUNNIALATIATI9VDY
5798 (body structures) fanduussanseuduiug
1, 95%
Cl: 1, p<0.0001) ¥UIANITNIAINTIUUALNITH

agluseAuMBey LWuAgdfy (ICC =

drusauaznnadadesudcinadouiiiduusyans
Auduusegluseaud (1ICC=0.853, 95% Cl:
0.761-0.920, p< 0.0001), (ICC=0.792, 95% ClI:
0.674-0.884, p<0.0001) MUEIRNU FILaAILUAIII

=

3

A1997 3 AIALTENUDINTNARD UL (test-retest
reliability) g1veaumuuUseidiu ICF dussunisau (atu
nelne) Tugthelsavasnidionases

A ICF ICC 95%Cl  p-value
NSYINIUYBIINNTE 0.95 0.92-0.97  0.0001
1AT9ES19U09579N8 1.00  1.00-1.00  0.0001
fanTsuneynsiidiusiy 0.85  0.76-0.92  0.0001
Yadesnudwmndey 0.79 0.67-0.88  0.0001

ayluaziansalnanisfinen
nsnwluadsildiauntdanaitesuun
N19MUANLRNITLAZgUAIMEmMTUNITAY (RUU
awlne) Tufvaslsavasndonauss Wonaasy
Auasudaienuaranuiissveanuulssdul
NUIRg LN AIATIRLINTALAIATLUUAIUNTUTS
domaedi 42 sauas 2 Yadvdnyanaogluinmsi
flvensuldl dhwdn 11 siaiifienazuuuliesndt 0.78
pdinganlsaun b1140 (orientation to time/ NM33U3
L'%Iamm), b1141 (orientation to place/ m'i'%’uifﬁaa
aonuil), b1142 (orientation to person/ mﬁuifﬁ'm
yAAa), da100 (lying down/ n1suauad), dd101
(squatting/ miﬁ’wam), d4102 (kneeling/ A9
ANLI), d4150 (maintaining a lying position/
N1INT9UBY), d4151 (maintaining a squatting
position/ ﬂﬁiﬂﬁﬂﬁﬂﬁﬂaaﬂﬂ), da4152 (maintaining a
kneeling position/ MsNsWNANKI), d4550 (kneeling/
mimé"auﬁé’aamiamﬂw) way d4551 (climbing/
nsiadoudiienisty) lasmanausnlunisdnde
fdormguuziiinenaiianuiiedestesndelsl
Retestunsdulugielsemaonidenases wnna
Aaurfie 819 liiAndunsIuseeaalnslavy
NseTalssidiv wazisnagavneilunisuseidiy
luseiuiidnieruanunsetuiugiuvesoraadas
fawddnsAnenves Yen TH wazAnzaziuzin iy
Favun 30 vanavyfimuan oA hauminean
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wuty Wesinusundsaningensasdslindoudiu
nsiluyaussnamsnnelidadminsgegalag
ngluguausuun Feflauiiudenndaeiy
Aoy fiausuuruenanilunisimunnaeinig
TripzuuuuuuUszidu ICF fllsvguisminldiugh
o9 unmueinslimzuuuLagIdnsIauseiiunu
LUUUseLiy STREAM (the stroke rehabilitation
assessment of movement) Lﬁmﬁwﬁiwazlﬁﬂm
¥4 ICF vnesadifinaminisliazuuuilndidosiu
gunsiharausla Ly uuUseliy STREAM
fiAAuaennaniniglu (internal consistency) uag
AUATUTILATIESS (construct validity) Tusgdu

18 fafa15a4n

N Y1 A (
‘EJEJ@Lﬂﬂmiu@ﬂﬁﬂiiﬂﬁﬁ@@La@@ﬂll@ﬁ

[y

TagUszasnvenslduuuUsediu ICF uag STREAM

D

TANuwansi19u enfog1au Tuaiuyesnisuseiliu
PROULITUNUFIUYDINITI wuuUsEdiu STREAM
N w ~ ¢ cs' o &
sggjaiuluiesdusenavvesnisinfsulmtuiugu
YDITYIALVULALYT 8 BIAUTENOU WH ICF aula
ANSYINPTNNNI BNV INITUIIE@ LTI LA
Y50kl TAMUYINAIUINYILILNIN o8NSl AINLIY
< £ 1 @ g.J/ 1y a
Wusy agalsimulutunsunisiauiwuulseaiiu
ICF AauzERspsimsTimlenunaeinisivinzuuu
' o A ) | P =
LHAZSHANUIZNOUMEAIAZLUY 0 D9 4 AZLUUT
Llausasgredeanuangiuatuniwivels Fadu
PestudaukazltIa1INN1sUsEIUAMULTNLID
wuuUseiu ICF dwsumsau (adunmwilne) Tugdae
lsavaanidenauodnmilowinlunainnITvineIuyes
19MULALIASIAS VDT NNIYAUIN AIUNRNINNTT
Tduswlunisyifanssukasdswinaauianuifies

v A 1 a dyd d‘ 1 o v
SEAUR hanIIUUUsEuNTnUAganazin Ul
UszdiumsdulugUaelsavaenidenauasls wenain
Tuuuuseduy ICF aUull 919azaunsalsusyeiu
AanunanuaIN1InveUiglavainalg i
d‘ QII 24 dl' % v} Q‘I 1 1 v v
Anerdeateuleanudavendinananisaule

¢ a v | Yy & o a
MsEnENRLLInUtad e EgaraN ANt UTANLLTRY
lyanTeduiusiuiunuIanganeg ves ICF Lyu
ANSYNIUATUANURSIVINAULD N15YN9TUAU

MsMseh NMsvhauuidsndnanie nswasuuas
§3e1un maAsugagudmidusneme Wshy @142
Tud p.e. 2016 NsANEIVBY Huang HW Wag
Anz1eURansly ICF dmsunisauludiiesses
Weundy Usenausiy ludundaunadu msuiadu
nsanesLazlsArasndonauofilt15un1sSnY
1u@u8“1‘/§\ljuvjamiamw NAYINNISANYINUIT SWa
b735 (muscle tone function) AsaUARNNTANLAAIY
vosnlsafinaniun Andusesas 86.51 Tsaseungu
ﬂuﬁﬁulﬁuﬁﬂﬁqm dausiia b730 (muscle power
functions) tkag d410 (changing basic body position)
AseUARUNsaulAseLag 77.11 uay 81.69 MUY
yonaNtuIHE daso (walking), 240 (light) wag
e1101 (drugs) AsaupguNIsaNlauInNITosas 60"
mﬂmié’qmm‘[,umiﬁﬂwm%gaﬁ%qﬂmwﬁ%wud
feftelsevannidonauasiiduninnd 2 adsduluna
n1sUsziliusHasena1InuIndainruuuguyuiu
%aﬂquaﬂﬁaﬁﬂaUaﬂﬁ]%ﬁmmL%H@ﬁaﬂﬂiﬁmlé’dwa
uaﬂmﬂ‘ﬁﬂw;ﬁ%’as‘]’awud’lNamiﬂimﬁuﬁﬂwmaiﬁa
ﬁﬁmﬁmuuqa ﬁf’uuamﬂﬁﬁuiwﬂﬂwﬁmmL?fawia
nsaulasviananafie b755 n1svinuresfizen
i'fmmee?iqﬁﬂﬁﬁmmim?iauimﬁagjuaﬂmﬁaémw
3nla (involuntary movement reaction), b760 13
ﬁwmw’humiﬁ’qﬁUﬂﬂiLﬂﬁaulwaﬁagiuéﬂuwa%miﬁl
(control of voluntary movement function), b765
ﬂﬂiﬁﬂqméﬁumim?iauimﬁagjuaﬂmﬁaé’mw%miﬁ]
(involuntary movement function), b770 ANSYINGY
Y83URUUNITE1NINTONSANIAY (gait pattern
function), d410 ﬂ'lil,ﬂ?iau%%mm%’juﬁugm (changing
body position; bending and shifting the body’s
center of gravity), d450 N15tAu (walking), d4552
1539 (moving by running), d460 msiadeudiluly
i 9 (moving around in difference locations),
d530 nsldsestmieresguisiuiienisiaing
A¥01n319N81RIN 1Y (toileting), e1101 81 (drugs)
way e240 waealne (light) meaﬁumﬂ@mmﬂmi
ﬁﬂmﬁmumma%Lﬁmsﬁmﬁ’ugmwumﬁﬂm
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f78 HIUIUIEATATHeY A 1uUluNISNSID
Uselli ICF luusiazsne wavdnsiauseidudiiies
= ¢ ' | v a
pisAuIaluatu1snaznaila I nuuUsyiiul
azarunsatrlulvlanaly
ayuns@nuil {3 lawannwuuUsBIiu ICF
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= | o v & 9 2 o
aueaulny Fellanuntaluiialanssuseiiuaniy
'3 a Y o U o
wazsnauaUseiuled a19smunzandnsunisuily
Tdusziulilasianuuduglunisnaaeugieglu
s aenglsAnunisanelusuianalsinaIu
wlaenunsigneinglnganizag1adslunuin
J239A1UAILINA DN AINUNBUNALUILATDINDY
luuszandldasvinisdnuiadnlugUqelsadug
TuAUUSUN FIAULALTAIUSSTUNLANANNNAY WaS
ASANYHNYINUANUBLUENVBILUUUTELUTTENING
AUsEIHuAUBUY M

AnAnssuUsznA
nsfnwedsildvatvayunuiteaingud
WeUrands Uanne Uindedue waraussauzves
uyee) (BNOJPH) uazasinalinn1sunme Univenae
YouLny AMEEIT8YeYUNTEANDIANTETIUT A
wazAsETlE RS nsnaenszegan T
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Single Leg Stance on a Foam Surface with Eyes Open can

Differentiate Balance Performance in Adolescents

Aurasa Saenno"’, Lugkana Mato’, Torkamol Hunsawong®®, Wantana Siritaratiwat® >*

Abstract

Level of physical activity is one of the factors affecting postural stability among adolescents.
Using social media and high competitive education lead to prolonged sitting and adolescents tend to
have increasing sedentary behavior. However, evidence reporting postural stability in asymptomatic
adolescents who are not involved in sports training is still limited. The purpose of this observational study
was to compare postural control during one-leg standing between adolescents who were physically
active and sedentary. Ninety school-aged adolescents with a mean age + SD of 14.4 + 1.4 years in
physically active group and 14.7 + 1.5 years in sedentary group were recruited. All participants were asked
about their demographic data and physical activity behavior during the past 7 days. The participants
who had metabolic equivalent scores less than 600 minutes per week were classified as a sedentary
group. One-leg standing on the dominant side with eyes open and eyes closed on a firm surface and a
balance pad were performed in all participants. The results showed that the participants in the physically
active group had a significantly longer time of one-leg stance than the sedentary group in 3 conditions:
eyes-closed on firm surface, eyes-open and eye-closed on the balance pad (p < 0.05). In conclusion,
participants who are physically active perform significantly better at postural stability measured by a
single-leg stance than those in the sedentary group. One-leg stance with eye open on the balance pad

can differentiate the postural stability in adolescents.
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INTRODUCTION

Physical activity is one essential factor
promoting growth, development and postural
control among adolescents. As growth rate and
development of postural control continues in
an ongoing process during adolescence, before
reaching its maturation in an adult-like stage,
insufficient physical activity may impede
development of postural stability among ado-
lescents"”. Evidence showing a very high preva-
lence of leisure physical inactivity at 80.4% and
sedentary behavior at 33.0% were reported among
30,284 school children aged from 13-15 years in
Southeast Asian Nations (ASEAN) Member States
including Thailand”. Moreover, the Thai Health
Promotion Foundation found that Thai people in
generation Y who were born from 1982 to 2005
spend one-third of the day or 13.4 hours per day
on social media®.

Research has shown that postural stability
can be affected by level of physical activity in
daily living”. Adolescents with sports training
exhibit better postural control performance
compared with those with physical inactivity®
®. Giagazoglou et al. suggested that not only
active physical activity, but also muscle strength is
essential for an individual’s posture control in the
upright position, especially in ankle, knee, and hip
muscles®. These previous studies investigated
postural control, using laboratory instruments, in
participants who were grouped as athletes and
non-athletes, and studies clearly confirmed that
postural control performance can be attributed
to the level of sport training® .

However, functional tests reducing lim-
itations of cost and time would be appropriate

for measuring balance in a large population in

a community setting. A standing balance test is
recommended for use for examination of the
postural stability, which is similar to the labora-
tory balance test™. The single-leg stance test is
a clinical balance test which requires information
from different sensory systems including somato-
sensory, visual and vestibular systems. Moreover,
the single-leg stance can simultaneously examine
functional muscle strength in lower extremities
such as ankle, knee and hip muscles®. In order
to control posture during walking independently
and in daily activity, the single-leg support phase
is necessary to allow the swing phase mechanics
of the opposite leg. Therefore, to measure the
ability to control the body’s center of mass within
the base of support during standing on one leg is
useful for functional balance measures?.

Even though non-athlete adolescents
are asymptomatic or have no impairment of the
neuromuscular system, having different physical
activities in their daily life, they may have different
capacities to control postural stability. Moreover,
data about postural stability using the clinical
balance test in adolescents who have different
physical activity levels is still limited. A single-leg
stance protocol is hypothesized to be appropriate
and is challenging for balance assessment in
school-aged adolescents. Moreover, the test can
be set in different situations of disturbing sensory
inputs when performing the testing on a firm
surface or a balance pad with eyes open or eyes

1012 The one-leg standing balance test was

closed'
chosen for this study since the test uses minimal
equipment, but with different test situations,
it can be a challenging task for asymptomatic
adolescents. We questioned what condition of

single leg stance could differentiate the postural
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stability among asymptomatic adolescents. The
purpose of this current study was to compare
postural stability during different conditions of

one-leg standing and sedentary.

METHODS

Participants

This cross-sectional study was conducted
at two secondary schools in Khon Kaen province,
Thailand. Healthy students from 7" — 12" grade
were invited to participate in the study. The study
was approved by the Khon Kaen University Ethics
Research Committee (HE592220). The Head of
each secondary school was contacted and asked
for permission to collect data. The students were
then called to meet face to face to inform them
of the objectives and procedure of the study.
Students who were interested in joining the
research gave their assent and acquired their
parents’ permission before their participation in
this study, and a consent form was signed.

Inclusion criteria were adolescents aged
from 13-18 years, able to follow researchers’
commands, and having good communication and
cooperation. The participants were excluded if
they had a history of vertigo or dizziness within
24 hours before testing, being diagnosed as having
vestibular or neurological disorders, uncorrected
visual problems, use of medications that affect the
balance system such as dimenhydrinate, having
hearing problems such as hearing loss or use of
hearing aids, having history of acute or chronic
ear infections, or previous head or limb injuries/
operation influencing postural control during

standing or walking.

The number of participants were calcu-
lated by G*power version 3.1.9.2"” using mean
and standard deviation of variability of postural
stability parameter in medial/lateral plane
measured by AMTI (Accusway) force plate from a
previous study"”. The power of test is set at 0.80
and the significance level was lower than 0.05
(szz 1.96). From the calculation, 46 participants
for each group and a total of 92 participants were
required in this study.

Instrument

Modified Thai Adolescents Physical
Activity Questionnaire (MTAPAQ)

The Modified Thai Adolescents Physical
Activity Questionnaire (MTAPAQ) is a seven-day
physical activity recall questionnaire including
37 items that are classified into the group of
sedentary behaviour (group I) and seven groups of
physical activity (groups II-VIII). Group | activities
involve sitting quietly such as watching TV. Group
Il are games and free-play involving sitting such as
arts and crafts, chess, and jigsaw puzzles. Group
Il are games and free-play involving movement
or unstructured outdoor play such as hide and
seek. Group IV are exercises involving jumping
and standing. Group V is walking. Group VI are
sports such as soccer, tennis and volleyball.
Group VII includes household activity such as
doing the laundry, and Group VIII includes trans-
portation physical activity such as cycling to or
from school"”. The MTAPAQ was used to measure
physical activity in Thai adolescents aged 12 to
18 years and shows moderate concurrent validity
(r=0.59, p = 0.01) with the results of the ActiGraph
accelerometer™. Researchers asked permission
to use the MTAPAQ from the developer® before

data collection began.
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Recruited participants were classified into two
groups, physically active (PA) and sedentary
behaviour (SB) groups, based on their level of
physical activity. To classify the level of physical
activity, this study used the metabolic equivalent
(MET) value of walking, moderate and vigorous
activities to calculate the MET scores according
to Bauman and colleagues". The values of MET
in these activities were walking = 2.6 moderate
activities = 4.0 and vigorous activities = 8.0"%. In
this study, the participants who had 5 days of any
combination of walking and moderate intensity
activity achieving at least 600 MET minutes per
week were classified into a PA group, according
to one of the criteria suggested by Bauman et al.,
and those with a MET score of less than 600 MET
minutes per week were assigned to an SB group™?.

Single leg stance test

Unipedal standing postural control tests
with eyes open and eyes closed were performed
on a firm surface and a balance pad, an Airex
balance pad with a high-density, closed-cell foam
pad (50 x 41 x 6 cm). The tests were started
with the eyes-open and followed by the eyes-
closed condition. During the unipedal stance test,
participants were asked to stand on one leg
barefoot, arms placed beside the body, not
reaching or stepping. If a participant showed loss of
postural control such as lifting the arms for
balance, touching the foam or floor with the
non-weight bearing foot, moving the weight-
bearing foot from the starting position, open-
ing eyes in the eyes-closed condition, or the
balance pad was moved from its original position,
the test was then stopped immediately, which

L(l

indicated the end of one trial"". Participants with

a longer time of one-leg standing are those with

good standing postural control. The maximum
time allowed for each test was 180 seconds"”.
We evaluated the intra-rater reliability of tests in
10 participants aged 24 years for all conditions of
standing on one leg and ICC(M)values ranged from
0.87 to 0.98 (95% ClI; 0.46 — 0.99).

Procedure

All participants were asked to fill in the
questionnaire regarding their demographic data
and physical activity behavior during the past 7
days. Participant’s demographic data included age,
weight, height, the frequency, duration and type
of physical activity. Physical activity behavior was
recorded using the MTAPAQ". It took 15 minutes
to finish the questionnaire.

Participants who passed the inclusion
criteria performed the unipedal standing tests.
The assessment of postural control was con-
ducted in a quiet room. The researchers ensured
participant’s safety by standing beside the
participant within reaching distance of the partic-
ipants. A practice session on a balance pad was
allowed prior to the start of the test. There were
4 conditions of unipedal standing test with the
dominant leg. Two conditions were tested on a
firm surface and two conditions used the Airex
balance pad"”. Three trials were performed for
each condition. The participants could rest during
each trial as much as they needed until comfortable
to continue with the tests. All administration times
were 15-20 minutes for each participant.

Data Analyses

All analyses were conducted using
Statistical Package for Social Sciences (SPSS)
version 17.0. Data were tested for normality using
the Shapiro-Wilk test. A Mann-Whitney U test was

used to examine the differences of maximum time
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in seconds of standing balance between both
groups. All variables of unipedal standing balance
were reported with mean, standard deviation and
95% confidence interval (95% CI). P-value of 0.05
was set for significant differences. The relationship
of unipedal standing times and MET minutes per
week was examined using Pearson correlation

coefficient.

RESULTS

Two hundred and twenty-one healthy
school adolescents (67 males, 154 females) aged
from 13-18 years from 2 secondary schools in
Khon Kaen province agreed to join the study.
One hundred participants were excluded due to
various reasons such as having a history of vertigo
or dizziness within 24 hours before testing, having
been diagnosed by a clinician as having vestibular
disorders, uncorrected visual problems, having
had previous injury or an operation involving poor
balance while standing, pain in lower limb while
standing or hearing problems, and the remaining
121 students (36 males, 85 females) were eligible
for the evaluation of postural control performance.
However, only 93 participants could finish the
postural control tests. Three participants were
excluded from data analysis due to their ability to
maintain standing postural control longer than 180
seconds in some conditions of the test. Finally,
data from 90 participants (20 males, 70 females)

were analyzed.

Demographic data from all participants
including sex, age, weight, height, body mass
index, and MET minutes per week were reported
with mean + SD (95% Cl) as shown in Table 1.
Table 2 shows time of unipedal standing
conditions between two groups. Participants in the
PA group had significantly longer time of unipedal
standing than the SB group in 3 conditions:
eyes-closed on firm surface, eyes-open and
eyes-closed on balance pad (p < 0.05). Since
the PA group showed wide range of their levels
of physical activity (min — max: 1,128 — 19,938),
we thus performed sub-group analysis by clas-
sify the PA group into moderate (5 days of any
combination of walking, moderate intensity
activity achieving at least 600 MET minutes per

)*¥ and vigorous physical activity (> 5 days

week
of any combination of walking, moderate intensity
activities achieving at least 3000 MET minutes per

)*? Table 3 shows sub-group analysis of

week
time of unipedal standing postural control testing
between vigorous physical activity (Vig) eroup and
physical inactivity (PI) group. Participants in the Vig
group had significantly longer time of unipedal
standing than the PI group in all conditions.
Moreover, Table 4 shows significant correlation
between level of physical activity (MET minutes
per week) and each unipedal standing balance

conditions.
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Table 1. Demographic data of all participants (Mean + SD)

Characteristic PA group (N = 54) SB group (N = 36)

Age (y) 14.4 + 1.4 16.7 + 1.5

Sex (M/F) 16/38 4/32

Weight (kg) 522+ 11.8 546 + 17.3
Height (cm) 159.2 £+ 85 160.8 + 5.9

Body mass index (kg/m?) 20.4 + 3.7 20.93+ 5.4
Physical activity (MET/min/week) 5,460 = 4,399.5 488.9 + 102.3

(min = max: 1,128 - 19,938) (min = max: 201.6 — 600)

Table 2. Results of the time in second performed the unipedal standing postural control testing on

dominant leg

Mean % SD of time Mean + SD of time
Mean difference
Conditions (second) in PA group (second) in SB group p-value
between groups
(n=54) (n = 36)
Firm surface
- Eyes-open 122.06 + 40.35 105.28 + 42.28 16.78 0.066
(112.70 - 139.17) (90.97 - 119.59) (-1.03 - 34.58)
- Eyes-closed 26.86 + 18.61 18.14 + 12.27 8.72* 0.006
(21.61 - 36.01) (132.98 - 22.29) (2.25 - 15.19)
Foam surface
- Eyes-open 48.74 + 33.32 25.56 + 18.12 23.18* 0.001
(39.81 - 62.12) (19.43 - 31.69) (11.09 - 35.27)
- Eyes-closed 501 +2.28 3.80 + 1.59 1.22* 0.021
(4.27 - 5.78) (3.26 - 4.33) (0.35-2.01)

* Significant difference at p-value less than 0.05
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Table 3. Results of unipedal standing postural control testing between vigorous physical activity (Vig)

group and physical inactivity (PI) group

Conditions Vig group Pl group Mean difference pvalue
n =37 n =36 between groups
Firm surface
- Eyes-open 118.61 + 41.43 97.10 + 39.53 21.51 0.002*
(109.01 - 128.20) (87.81 - 106.39) (8.26 - 34.75)

- Eyes-closed 30.02 + 20.41 17.89 + 14.04 12.13 0.001*
(25.29 — 34.75) (14.59 - 21.19) (6.39 — 17.88)

Foam surface

- Eyes-open 49.19 + 33.01 2442 + 17.15 2477 0.001*
(41.54 - 56.84) (20.39 - 28.45) (16.13 - 33.41)

- Eyes-closed 5.12 + 2.57 391+ 1.75 1.20 0.001*

(4.52 - 5.71) (3.50 - 4.33) (0.48 - 1.93)

* Significant difference at p-value less than 0.05

Table 4. Correlations between MET minutes per

week and all variables on dominant leg

MET score
Independent variable
r* (p-value)

0.211 (0.046)*
0.373 (0.001)*
Eyes-open dynamic balance 0.419 (0.001)*
0.214 (0.043)*

Eyes-open static balance

Eyes-closed static balance

Eyes-closed dynamic balance

“The relationship (r) of unipedal standing postural control
times and MET minutes per week was examined using

Pearson correlation coefficient.

* Significant difference at p-value less than 0.05

DISCUSSION

The purpose of this study was to compare
postural stability during different conditions of
the one-leg stance between adolescents who
are physically active (PA) and sedentary (SB).
We found significantly longer time of standing
postural control in the PA groups (p < 0.05) for
the 3 tested conditions: one-leg stance with
eyes-closed on firm surface, eyes-open and eyes-
closed on a balance pad conditions. Our results
support a previous study that participants who
were PA had better one-leg standing balance
performance than the SB group did".

Both the previous and current studies
displayed that participants in the PA group could
maintain longer one-leg standing postural con-
trol on a firm surface with eyes open than the
SB group did. However, neither the Balogun et
al. results (mean + SD = 187.3 + 83.5 in the PA
and 173.3 + 79.3 seconds in SB groups) nor ours
(mean + SD = 122.1 + 40.3 in the PA and 105.3 +

330 Nsaswadansumglarnen nUIUn x YN 30 atun 3 X Aueeu - SuINAN 2561



42.3 seconds in SB groups) find significant differ-
ence between the two groups. The non-significant
difference in our study could be attributed to
a low power of test at 0.46 (effective size =
0.41). Another reason that the asymptomatic
adolescents in both groups show no differences
in their postural control during standing on
firm surface with eye open although they had
different levels of physical activity could be the
wide range of physical activity level in the PA group.
Furthermore, standing on one leg with eyes open
is a typical test in which participants still obtain
information from visual, somatosensory and
vestibular systems without external disturbance. The
completely information from visual, somatosensory
and vestibular system leading to well integration
process between sensory and motor system
at high brain level. According to this result, we
assumed that standing on one leg on a firm
surface with eyes open may not be a sensitive postural
balance test for asymptomatic adolescents, or it
cannot differentiate balance performance among
those who had different levels of physical activity.
However, we suggested that one-leg standing
with eyes open can be a baseline trial comparing
with the eyes-closed conditions or when standing
balance was tested on a balance pad.

The ability to maintain good control of
the body in an upright position relies on the
interaction of multiple processes among the
sensory system, motor system and other

19 To maintain one-leg

processing systems!
postural stability, sensory inputs from accurate
external spatial orientation references are provid-
ed by the visual, vestibular and somatosensory
systems. This sensory information is processed by

the central nervous system to generate adequate

muscle response, especially of the trunk and
control of the lower extremities®”. When visual
information is removed during one-leg standing
on a firm surface with eyes closed, participants
maintain postural control based on somatosensory
and vestibular information, so participants
can definitely stand on one leg for a shorter
time compared with the eyes-open condi-
tion. Moreover, the eyes-closed condition can
possibly reflect lower limb muscle strength
of the weight-bearing limb. Our findings for a
one-leg stance with eyes closed on a firm surface
(mean + SD = 26.9 + 18.6 seconds in PA and 18.1
+ 12.3 seconds in SB groups) are in accordance

10—12>. Ba[ogun and colleagues

with previous studies'
evaluated unipedal standing on a firm surface with
eyes closed in 80 participants who were physically
active and 120 sedentary adolescents and young
adults with age ranging from 12 to 40 years. The
results found longer mean + SD of time = 113.4
+ 43.4 seconds in the physically active group
than in the sedentary group (93.5 + 39.7 seconds)
99 Participants with a physically active lifestyle
were assumed to have greater lower limb muscle
strength, resulting in better balance performance
than those with a sedentary lifestyle.
Furthermore, Hahn and co-workers
evaluated one-leg standing balance on a stable
surface with eyes closed in 339 athlete partici-
pants aged from 14 to 24 years. They displayed
mean + SD time of maintaining a standing posture
for the participants aged 14 — 15 years at 30.6 +
2.42 in male and 25.1 + 2.35 in female"?. Emery
et al. also showed mean time (95%Cl) of one-leg
standing on a firm surface with eyes closed in 111
healthy adolescents aged 14 to 19 years at 25.43
(22.06 — 29.31)"". Most participants (70.37%) in
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the current study were female and our results
in the PA group (mean + SD = 26.86 + 18.61
seconds) were similar to previous findings of Hahn
et al. and Emery et al. Comparing within the
same age range, performance of the participants
in our study displayed more variation of time on
one-leg standing indicated by the large SD value.
Male participants who were athletic in the Hahn
et al. study had slightly better one-leg standing
balance than those who were mostly female
and not athletic in our study. The previous study
suggested that athletes are better at standing
balance performance.

All of the participants in the Hahn et al.
study are athletic persons from two sports clubs,
while the participants in the PA group of our
study included both participants with and without
sports practice. Our data shows a wide standard
deviation of level of physical activity in the PA
group range from 600 to 20,000 MET minutes per
week, which confirmed the variation of physical
activity in the PA. Participants in the PA group had
various types of physical activity, such as exercise
that involved standing, jumping, running, walking,
or sports. We found that participants who had
a MET score of nearly 20,000 minutes per week
showed longer duration of sport, walking and
exercise that involve jumping and running. Never-
theless, when we analyzed the power of the test,
we found acceptable power for one-leg standing
with eyes closed on firm surface condition at
0.72 (effect size = 0.55). Moreover, we also found
significant relationships between times for
performing one-leg standing on firm surface with
eyes closed and the value of physical activity
reported in the form of MET minutes per week

of all participants as 0.37 (p-value = 0.001). The

correlation could reflect that the questionnaire
used in our study revealed useful information
associated with the objective single-leg balance
test.

Being tested at one-leg standing on a foam
surface with eyes open altered information through
the somatosensory and vestibular systems,
resulting in increased postural sway, although they
still gathered information from the visual system.
Participants in the PA group of our study (mean
+ SD = 48.74 + 33.32 seconds) displayed similar
results to those of Emery et al. (mean (95% Cl) =
54.4 (47.3 - 62.61)"Y. However, overall results of
Emery et al. showed slightly better performance
than our study. This may be from the age of
participants in their study (16.59 years) compared
with those in our study (14.57 + 1.39 years). This
discrepancy can be explained by the development
of postural stability which continues throughout
the teenage period after 9-12 years of age”" *
and may extend to 15 years in some adolescents
before that balance ability shows adult-like
maturation®” #”. Balogun et al. suggested that
the ability to maintain balance on one leg with
eyes open and eyes closed improved with age"?.
McKay et al. also suggested that the functional
postural control performance increased through
childhood and adolescence and then reached a
plateau during adulthood®. Adolescents in the
PA group showed significantly longer one-leg
standing in this condition compared with the SB
group, with a high power of test at 0.98 (effect size
= 0.86). Furthermore, the one-leg standing on a
foam surface with eyes open showed the highest
relationship at 0.42 (p-value = 0.001) with the
value of physical activity among other conditions.

These results imply that the one-leg stand-
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ing balance test on a foam surface with eyes
open could be a useful test to assess balance
performance in adolescents who have different
levels of physical activity.

Finally, the test becomes hardest when
participants perform one-leg standing on a foam
surface with eyes closed. This test condition alters
somatosensory and vestibular feedback from the
unstable supporting surface and cuts off the visual
information while maintaining postural control.
Children and adolescents mainly need information
from the visual system to control their posture,
perceiving information from somatosensory and
vestibular systems only makes standing on one
leg difficult, so they can maintain balance in this
posture for a shorter time compared with the
eyes-open condition. Our results show that the PA
group had a significantly longer time than the SB
group and the mean + SD = 5.01 + 2.28 seconds
in the PA group was similar to that of Emery and
colleagues (mean (95% Cl) = 5.32 (4.98 - 5.68))"".
Our results also showed an acceptable power
of test at 0.81 (effect size = 0.62) and significant
relationships between times performing one-leg
standing on a foam surface with eyes closed and
the value of physical activity reported in the form
of MET minutes per week as 0.21 (p-value = 0.043).
With sub-group analysis, we also compared
postural stability of the one-leg stance in those
with physical inactivity and those who had
vigorous level of physical activity. Participants
in the Vig group, who had more than 5 days of
any combination of walking, moderate intensity
activities or achieving at least 3000 MET minutes
per week™ showed significantly longer time of
unipedal standing in all conditions than the PI

group. These positive results confirm that stand-

ing on one leg could be a challenging test for
postural stability in asymptomatic adolescents.
Further studies should measure the lower limb
muscles strength to confirm that adolescents who
perform vigorous physical activity have their better
postural stability due to their muscle strength.
Apart from positive results, our study
contains several limitations. Firstly, the recruited
participants were mostly young female adolescents.
Therefore, the generalization of these results
should be made with caution, since age and
gender could be factors affecting postural control
performance during one-leg standing. Secondly,
the orders of one-leg standing postural control
testing were not randomized. Therefore, muscle
learning or fatigue might affect postural control
performance during the test. Thirdly, the lower
extremities muscle strength was not measured
in the study, so we cannot conclude that both
PA and SB groups had different lower extremities
muscle strength. Finally, the single leg stance
on the firm surface with eye open could be a
suitable test for a baseline data and may not
be able to differentiate the postural stability of
asymptomatic adolescents due to various factors
contributing to postural stability in adolescents
and their physical condition is not deteriorate like
elderly. The main and sub-group results support
the importance of keeping more than moderate
level of physically active in adolescence in order

to control ones postural stability better.

CONCLUSION

In conclusion, participants who are
physically active especially those with vigorous
physical activity perform significantly better at

postural stability measured by a single-leg stance
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than those in the sedentary group. The one-leg
standing on a balance pad with eyes open seems
to be a challenging task and is appropriate for a

balance test in asymptomatic adolescents.
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Self-report of drooling impact on social-interaction and

self-esteem in children with cerebral palsy
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Abstract

Drooling and associated factors can impact children with cerebral palsy (CP) and caregivers.
Previous studies used proxy-report to describe the impact of drooling in children with CP. There is limited
data on severity and impact of drooling reported by the children’s perspective. The aims of this study were
to 1) report severity of drooling and impact of drooling on social interaction and self-esteem in children with
CP, 2) examine the relationship between severity of drooling and levels of Gross Motor Function Classification
System (GMFCS) and 3) examine the relationship between severity of drooling and impact of drooling on
social interaction and self-esteem using self-reports by children with CP. A cross-sectional descriptive study
was conducted in children with CP who had drooling, aged from 7 to 18 years old, at the Sri Sangvalya
Khon Kean School and Sri Sangvalya Chiang Mai School. We assessed the drooling condition using a direct
observational method, and rated its severity with the drooling quotient 5-minutes scale (DQ5). The impact
of drooling on social interaction and self-esteem were self-reported using a yes-no questionnaire and the
level of satisfaction were marked on a 13.5-centimeter line. Correlation between severity of drooling and
levels of GMFCS was analyzed using spearman’s rank correlation coefficient, the relationship between the
severity of drooling and impact on social interaction and self-esteem were analyzed using the Chi-Squared
() and Spearman’s rank correlation coefficient respectively. Results show that 91 of 355 (26%) children
were reported with having drooling condition and 65 of 91 (71.4%) children had severe drooling condition.
The severity of drooling was statistically related to the levels of GMFCS (r = 0.624, p = 0.001). There were 62
(68%) children with CP could answer questionnaire on impact of drooling, the result showed that the severity
of drooling was significantly related to impact on social interaction regarding their relationship with friends
(x*= 14.39, df = 1, p < 0.001), with adults (x*= 24.31, df = 1, p < 0.001), and their mental capability (x’= 20.89,
df = 1, p < 0.001). There was no statistically significant relationship between severity of drooling and impact
on self-esteem. We concluded that children with CP show condition of drooling and its severity is significantly

related to their gross motor functions and impact on social interaction.
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INTRODUCTION

Cerebral palsy (CP) has been defined by
Rosenbaum et al. (2007) as a group of disorders
of the development of movement and posture,
and consequently activity limitations thereby
causing from non-progressive lesions that occur
in the developing fetal or infant brain."” Difficulties
in posture control and gross and fine motor dys-
function are the core features of CP. Moreover,
poor postural control, especially head, neck and
trunk control, leads to deficits in fine motor skills
such as eye-hand coordination, manipulation and/
or oro-motor function.”” Oro-motor dysfunction,
one of the deficits associated with motor speech
problems, results in difficulties with swallowing
and chewing, and excessive drooling.”’ Drooling is
defined as unintentional loss of saliva from the
oral cavity or involuntary spillage of saliva out of
the mouth.®?

The drooling problem is commonly seen
in children with CP. This is confirmed by research
evidences on prevalence of drooling in children
with CP between 22% and 58%.%"® According to
Tahmassebi and Curzon (2003), 58% of children
with CP attending special schools had drooling,
and 33% of these children had severe drooling.”
Hegde et al. (2009) examined drooling in 113
children with CP; the results found that 48.7% of
children had drooling, and 17.7% of them had
severe drooLing.(g) Consistently, Reid et al. (2012)
found that 40.5% had drooling and 15% of them
had severe drooling.”

Children with CP who drool may appear
to have mechanical stimulation of the salivary
glands. There are arguments for increased salivary
flow in children with CP who drool as a result of

hyperkinetic oral motor activity, or swallowing are

difficult to perform for children with CP due to
incomplete lip sealing, low suction pressure, and
extended time between the suction and suction
of food." Abnormal oro-motor tone and poor
voluntary control of the head, lips, tongue, and
jaw may all interfere with the ability to swallow
saliva.”’ In addition, Reid and colleagues examined
clinical factors associated with drooling in children
with CP aged 7-14 years. Drooling was significant-
ly associated with epilepsy, intellectual disability,
limited or no useful speech, Gross Motor Function
Classification System (GMFCS) levels IV or V,
inability to control head posture, the quadriplegic
topographical pattern of motor impairment,
anterior open bite, poor lip closure, eating difficulties
and special education. Drooling in children with
CP was commonly found in children with poor
gross motor function and in those with more
severe presentations of CP, including poor head
control, difficulty with eating, and inability to sustain
lip closure and high GMFCS levels (p<0.001 for
each).” Previous study also revealed that the
drooling problem is most common in children
with spastic quadriplegia with GMFCS levels IV-V.
® Severe drooling condition found in children with
CP distribution of motor impairment, and for those
functioning in GMFCS levels Il to V was around
80%.” Furthermore, most children with CP who
had Ill or higher on the GMFCS levels had oral
motor dysfunction, such as tongue protrusion,
malocclusion, reduced intraoral sensitivity, or
reduced voluntary control of the movement of
lips, tongue, and jaw.”’

The high prevalence of drooling had a
negative impact on quality of life of children and
caregivers. Research evidences showed that the

drooling problem led to children caring problem,
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reducing their participation of children in everyday

“reducing quality of life or relationships

(12)

activities,
with parents and having problems with
psychological adjustment.”” Van der Burg et al.
(2006) evaluated the impact of drooling in children
with CP on economics consequent, social
interaction and self-esteem using a proxy-report
of parental perceptions of the impact of drooling
on their children and families. Parents perceived
the drooling as a major negative factor on the
social interaction and self-esteem of their
children. Children’s playing limitation and social
interaction with adults or their families were
reported. Furthermore, the study suggested that
negative results in social interaction at home or
school and loss of self-esteem were caused by
their child’s drooling condition."* ' In Thailand,
Fusakul et al. (2005) studied the impacts of
drooling on physical and psychosocial aspects of
caregivers of children with CP. This study had 52
children with CP, aged 4-12 years using
questionnaire with a 5-point Likert scale was used
to indicate the degree of impact on physical and
psychosocial aspects of caregivers on children
form caregiver. They found that 96% of CP
children with drooling had a bad breath problem
and choking or severe coughing, while 48.1% of
children had psychosocial impacts such as low
self-confidence and anxiety. Moreover, 71.2% of
caregivers reported inconvenience in caring and
having a limitation of doing outdoor activities as
the most common problems."

Previous studies have used questionnaires
to assess the impact of drooling in children with
CP by proxy report: asking parents, caregivers or
teachers. However, there is still limited data on

the children’s perspectives or self-report on the

impact of drooling. In order to measure the impact
of drooling using self-report, a child had sufficient
social perspective to answer the questions.
Normally, children at 7 years gradually develop
social perspective skills that enable them to
imagine what other people think and, in particular,
what others think of them."” This current study
therefore aimed to 1) report severity of drooling
and impact of drooling on social interaction and
self-esteem in children with CP, 2) examine the
relationship between severity of drooling and
levels of GMFCS and 3) examine the relationship
between severity of drooling and impact of
drooling on social interaction and self-esteem
using self-reports by children with CP, aged 7 to
18 years old.

MATERIALS AND METHODS

Participants

This study was a cross-sectional descriptive
design. Participants were purposive and
convenient samples recruited from at Sri
Sangvalya Khon Kean School, and Sri Sangvalya
Chiang Mai School, Thailand. The inclusion criteria
of children were: aged from 7 to 18 years old,
confirmed as having a cerebral palsy condition by
physical therapy assessment, having the presence
of drooling, and being able to communicate and
follow at least 1 step instructions in the
measurement procedures. Definition of drooling
used in this study refers to the presence of saliva
beyond the lower lip margin or a string of saliva
falling from the mouth."® The exclusion criteria
were children who had inability to communicate,
had no eye contact or no eye following, visual
and or hearing impairments by observation, had

history of intellectual disability and had an ulcer

J Med Tech Phy Ther x Vol. 30 No. 3 x September - December 2018 339



of the soft tissue within the mouth. The study was
approved by the Khon Kaen University Ethics
Committee for Human Research (HE602266).
Informed consent was signed by guardians for
permission of each child to participate in the study
before data collection. The children with CP were
also asked to give their assent to participate in the
study.

Instruments

A 5-minute Drooling Quotient Scale
(DQ5)

DQ5 is a direct observational method to
evaluate the severity of drooling. The assessment
can be performed in a classroom and completed
within 10 minutes. The 10-minute recording
includes 5 minutes of doing activity (DQ5") and 5
minutes of rest (DQ5). During activity, the child
performs an activity in the sitting position, such
as having interaction in classroom, singing or
playing. During rest, the child was listening to a
story or watching television. The observations for
the DQ5 must be performed under a standardized
condition: at least one hour after meal time, in a
sitting position and the mouth is empty and clean
before the start of the observation and any saliva
is wiped off the chin.“® The results of measurement
shows high reliability in both inter-rater and
intra-rater tests. The inter-rater reliability between
the assessors from the video assessments were
0.95 (95% CI 0.85 - 0.99) and intra-rater reliability
from four assessors ranged from 0.86 - 0.95 (95%
Cl 0.86-0.99)."? Scoring of the DQ5 during each
5-minute trial can be performed by giving 1 point
for the presence of drooling and 0 point for an
absence of new saliva during every interval of 15
seconds. The total scores are obtained by

averaging the scores between DQ5" and DQ5" and

the percentage of drooling is calculated."? The
cut-off score of DQ5 was estimated depending on
the individual meaning of ‘constant drooling” or
‘on-and-off drooling’. Children who had a higher
score of drooling quotient over 18% were
considered as having severe drooling. The
intra-rater reliability of the observer in this study
was tested with a 1-week interval using video
recordings of five children with CP who had the
presence of drooling. The value of ICC PICE 0.98
(95% Cl = 0.88 - 0.98) for DQ5"and 0.99 (95% Cl
= 0.92 - 0.99) for DQ5".

Measure of impact of drooling on social
interaction and self-esteem

The impact of drooling on social interaction
and self-esteem were measured by directly asking
for a response from the children and adolescents
with CP who had drooling. The questionnaire used
in this study was modified from Van der Burg et
al. (2006) who offered a qualitative method to
evaluate parental perceptions of the impact of
drooling in children with CP.“” The impact of
drooling on the social interaction questionnaire
consists of 3 yes/no questions items. Contents of
the questionnaire are as follows: 1- Do you feel
that friends and other people do not come to
play with you or talk to you, or do they keep their
distance? 2- Do you feel that teachers, caregivers
or other familiar adults keep their distance? 3- Do
you feel that teachers, caregivers or other adults
underestimate your mental capability? If children
answer yes, they need to answer whether those
situations were related to drooling and the answer
can be yes, no or not sure.

The questionnaire about impact of drooling
on self-esteem consists of 4 questions items about

the level of self-esteem which might be
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influenced by the score for the satisfaction in life.
Children with drooling also give their opinion
recarding how they feel about drooling and their
relationship with friends and other people. The
contents of the questionnaire are as follows:
1- How much do you feel satisfied when you are
with friends, teachers, caregivers, or other people?
2- How much do you feel satisfied about your
general appearance? 3- How much do you feel
satisfied about your relationship with your family?
4- How much do you feel satisfied with life in
general? To answer each of these 4 questions, the
children also need to answer to what extent
drooling contributes to the level of their satisfaction.

Scoring of the level of satisfaction is
obtained by measuring the position of the mark
in centimeters from the left end of the scale from
0 to 13.5 cm. The lowest score is zero which
means very dissatisfied, while, the highest score
at 13.5 cm. means the child is very satisfied. The
measure of drooling contributing to level of
satisfaction is scored by marking on a 13.5 cm.
line. The lowest score at zero means drooling has
no influence on the level of satisfaction, while the
highest score at 13.5 cm. means drooling has a
high influence on the level of satisfaction.”"”

Procedure

The data were collected from November
2017 to March 2018. The researcher asked for
formal permission from the directors of the
schools for data collection. Teachers or physical
therapists at the school were contacted for
arrangement about data collection; surveying the
number of children with CP who had drooling and
screening according to the criteria.

Participants’ demographic data, such as
age, sex, problems with communication and

perception, underlying diseases, and treatments

for drooling and eating conditions, were collected
from the participants’ history-record files at the
school. Participants were classified their cerebral
palsy subtype, topographical pattern and levels
of GMFCS. Oral sensation impairment and lip
closure ability were assessed by researcher.

Before collecting data, the researcher
became familiar with the children by doing
activities with them in the classroom. Each
participant was observed while doing class
activity in order to assess the severity of drooling
without being separated from peers, teachers and
caregivers. During rest, children were asked to
watch television in a sitting position and their
severity of drooling were observed using the
drooling quotient 5-minutes of rest (DQ5").
Researcher observed the drooling condition by
sitting close to children without their awareness.
Each test was performed for 2 trials subsequently.
The values of DQ5" and DQ5"were then averaged
and calculated in percentage. After that, researchers
asked participants questions using the questionnaire
regarding the impact of drooling on social
interaction and self-esteem. It took 10 minutes to
finish the questionnaire.

Statistical analysis

Descriptive statistics was used to describe
characteristics of participants, and the severity and
impact of drooling. Correlation between severity
and levels of GMFCS were analyzed using
spearman’s rank correlation coefficient. The
relationship between the severity of drooling and
the impact of drooling on social interaction were
analyzed using the Chi-Squared test (cross
tabulation), while the relationship between the
severity of drooling and the impact of drooling on
self-esteem was analyzed using Spearman’s rank

correlation coefficient due to a lack of normal
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distribution for data. All analyses were performed
using SPSS version 17.0 for Windows.
RESULTS

There were 355 students with CP from
both schools. Ninety-one children with a drooling
condition were recruited. The mean + SD age of
participants was 12 years 7 months + 3 years 6
months and 62% of them were male. Only 62 of
91 (68%) drooling children could understandably
answer questionnaires about the impact of
drooling. The characteristics of all participants are

presented in Table 1.The severity of drooling was

related to the level of GMFCS (r = 0.624,
p = 0.001).

Table 2 shows drooling impact on the
social interaction. Table 3 shows impact of
drooling on self-esteem. Apparently, the scores
for satisfaction were ranged from 1.5 to 2.9 on the
13.5 cm. line, while the relevance between levels
of satisfaction in daily life situation and drooling
were ranged from 10.8 to 12.1 on the 13.5 cm.

line.

Table 1 Characteristics of all participants with drooling (n = 91)

Characteristic n %
Severity of drooling
Children with drooling (DQ5 < 18%) 26 28.6
Children with severe drooling (DQ5 > 18%) 65 71.4
Sex
Male 56 62
Female 35 38
Cerebral palsy subtype
Spastic
- Unilateral 16 18
- Bilateral 50 55
Athetoid 16 18
Ataxia 5 5
Mixed a4 4
GMFCS levels
I 5 6
Il 34 37
Il 46 50
v 6 7
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Table 1 Characteristics of all participants with drooling (n = 91)

Characteristic n %

Problem with communication and perception
Yes 29 32
No 62 68

Underlying diseases

Yes
- Epilepsy 17 19
- Asthma 3 3
- Heart disease 2 2
No 69 76

Oral sensation impairment

Intact  (23/5) 55 60
Impaired  (<3/5) 36 40

Used to obtain treatment

Yes
- Massage 22 30
- Swallowing 19 21
- Speech therapy 17 19
- Jaw control 2 2
No 31 28

Eating condition
Independently by themselves 84 92
Requiring assistance from a caregiver 7 8
Lip closure ability
Yes 66 73
No 25 27
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Table 2 The impact of drooling on social interaction (n = 62)

Question n, (%)

Yes No

Ask if answer yes

Yes No Not
sure
Q.1 Do you feel that friends and other 56, (90) 6, (10)
people do not come to play, talk to you
or keep their distance?
Because you have drooling? 50, (89) 1, (2) 5, (9)
Q. 2 Do you feel that teachers, caregivers or 54, (87) 8, (13)
other familiar adults keep their distance?
Because you have drooling? 47, (87) 0, (0) 7, (13)
Q.3 Do you feel that teachers, caregivers or 55, (88) 7,(12)
other adults underestimate your mental
capability?
Because you have drooling? 49, (89) 1, (2) 5, (9)

The severity of drooling was significantly ~ (X’= 14.39, df = 1, p < 0.001), adults (= 24.314,
related to the impact on socialinteraction in df = 1, p < 0.001) and their mental capability
children regarding their relationship with friends (X’= 20.888, df = 1, p < 0.001).
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Table 3 The impact of drooling on self-esteem (n = 62)

Questions Level of self-esteem (0-13.5 cm.)
Mean + SD Range
Q.1 How much do you feel satisfied when you are 27 +4.1 0.1-1238
with friends, teachers, caregivers or other people?
How much is the level of your 109 +4.3 0.2-134
satisfaction related to drooling?
Q.2 How much do you feel satisfied about your 1.8 +26 0.1-122
general appearance?
How much is the level of your 119+ 25 1.3-134
satisfaction related to drooling?
Q. 3 How much do you feel satisfied about your 29 +39 0.2-13.0
relationship with your family?
How much is the level of your 10.8 + 4.1 0.3-134
satisfaction related to drooling?
Q. 4 How much do you feel satisfied with life in 1.5+21 0.2-125
general?
How much is the level of your 121 +£21 0.8 -135

satisfaction related to drooling?

There was no statistically significant
relationship between severity of drooling and
impact on self-esteem with friends, teachers
(r=-0.12, p = 0.388), general appearance (r = -0.15,
p = 0.254), family (r = -0.12, p = 0.328) and life in
general (r = -0.10, p = 0.434).

DISCUSSION
This cross-sectional study was to report
severity of drooling and self-report on the impact

of drooling in children with CP on social interaction

J Med Tech Phy Ther x Vol. 30 No. 3 x September - December 2018

and self-esteem. We also tested the relationship
between severity of drooling and levels of GMFCS
and impact of drooling in these children. Results
of this study showed that 91 of 355 (26%)
participants had drooling, 65 of 91 (71.4%) children
had severe drooling condition (DQ5 > 18%).
Erasmus et al.,, (2009) suggest that the highest
severity of drooling was reported in CP children
with severe involvement of all four limbs, no
independent ambulation, poor oro-motor
function, and poor head neck and trunk control.

This previous study provided evidence that
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drooling were all more common in higher GMFCS

levels.®

'Cerebral palsy children with severe gross
motor function are more likely to develop drooling
due to their more extensive brain dysfunction and
poor oral motor and sensory function compared
with other types of CP."” The high percent of
severity could be attributed to motor impairment
since we found significant relation between the
severity of drooling and levels of GMFCS (r = 0.624,
p = 0.001). This significant correlation confirmed
previous studies."*” Reid et al. (2012) found 80%
of CP children with drooling were classified as
GMFCS levels Il to V.” Furthermore, Parkes et al.
(2010) reported that excessive drooling was
significantly related to GMFCS and the risk was
greatest among children with GMFCS levels IV (OR
4.8) and V (OR 12.9) compared with those with
GMFCS level 1.”

Furthermore, our study found that 40% of
children who have severe drooling had impaired
oral-sensation, and 27% showed loss of lip closure
ability. These results are supported by Ray et al.
(2012) and lammatteo et al. (1990) who found a
significant negative correlation between the
ability to maintain mouth closure and the
severity of drooling (r = -0.244, p < 0.001).”?" This
correlation was significant but quite low, so
researchers gave suggestion that the severity of
drooling may decrease as the participants gained

22D Thamassebi and

control of mouth closure.'
Luther (2004) also found a significantly greater
number of CP children who drooled had
incompetent lips, compared with those without
drooling (p < 0.002).”” Moreover, Weiss-Lambrou
et al. examined the relationships between oral
sensations and drooling in 40 persons with CP

aged between 5 and 21 years. They found that

persons with CP who have a drooling problem
obtain significantly lower scores on tests of oral
sensation, compared with CP persons who do not
have drooling problems (F = 10.46, p < 0.001).””
Burgmayer and Jung suggested that drooling may
result from an insufficient correlation between the
sensations that arise when the saliva spills and
the swallowing process. In the development of
normal saliva control, the sensation caused by
saliva running down the lower lips or chin
probably causes an aversive sensation, and the
swallowing of saliva becomes an avoidance
behavior.*”

This is the first study to examine
self-report of the impact of drooling on social
interaction and self-esteem. Van der Burg et al.
(2006) studied the impact of drooling using a
questionnaire about parental perception,
suggesting that parental judgment on this issue,
however, might not be sufficient to fully evaluate
the impact of drooling. Possibly an additional
judgment by the child would give a more realistic
impression of social interaction."” Approximately
90% of students answered that drooling had an
impact on their social interaction (Table 2) which
was in agreement with parental judgment on this

19 Moreover, our

issue from the previous study.
results indicate that severity of drooling is
significantly related to the impact on social
interaction in children with CP. Children’s perception
from our study states that drooling is dirty, leads
to a bad smell and damaged clothes, furniture,
books and toys. A previous study also reported
the inconvenience in caring and limitations in
doing outdoor activities as the most common

problem for CP children with drooling."”
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Although, there was no statistically
significant relationship between severity and
self-esteem, the impact of drooling on self-esteem
had scores on levels of satisfaction ranged from
1.5 cm. to 2.9 cm. and these scores were relevant
to drooling ranging from 10.8 cm. to 12.1cm. This
interesting in point may imply that drooling had
an impact on self-esteem from children’
perspective. The lack of statistical significance may
be due to a limitation of wide range of subjective
scoring on the 13.5 cm. line or the scales of
severity and satisfaction were measuring in
different dimensions. Our study measured the
severity of drooling by observation, but marking
on a 13.5 cm line for their satisfaction was
performed using a subjective feeling of
participants depending on their perception.

Nevertheless, a minority of children
(approximately 10%) did not think that drooling
leads to negative impact on social-interaction.
Children in this study attended special schools for
handicapped children; their teachers, caregivers
and friends interacted positively with these
children. This may also explain why some drool-
ing children expressed positive feelings about their
physical appearance, their competence, their
social acceptance by adults and peers and why
they express few negative effects of drooling.
Some children with CP did not think that drooling
had impact on social interaction because their
friends and other people didn’t keep distance and
still play and talk with them normally and also
kindly told them to clean up.

Although this study was designed to
present children perspective, the study contains

some limitations. First, the descriptive study was

performed only in students with CP in special
education schools with GMFCS levels | to IV, while
most children with GMFCS level V cannot come
to these schools. Secondly, not all children could
answer the questionnaires regarding the impact
of drooling on social interaction and self-esteem.
The results of this study cannot be generalized
for all CP children in a community or those who
cannot come to school. A further study is needed
in those living in the community or at their homes
which might include all levels of GMFCS.

CONCLUSION

The results of the present study confirm
previous studies and raise new data regarding the
impact of drooling on social interaction and
self-esteem from the children’s perspective.
Children with CP had drooling condition, and the
severity of drooling was related to the levels of
gross motor function and impact on social
interaction. This information can be useful for
health professionals, multidisciplinary teams and
caregivers to realize the importance of treatment
of drooling and to plan optimal rehabilitation for

children with CP who have drooling condition.
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Abstract

Over 8 million people in the northeastern region of Thailand are infected with liver flukes
Opisthorchis viverrini (Ov), a cause of opisthorchiasis associated cholangiocarcinoma (CCA), a malignant
tumor arising from bile duct epithelium. The proven oncogenic risk factor is Ov infection that can induce
chronic inflammation and immune response. The present study aimed to investigate the level of serum
IsG antibody to a crude Ov antigen in CCA patients, compared with a normal ultrasonography group
by enzyme-linked immunosorbent assay (ELISA) and to study the correlations with clinicopathological
parameters of CCA patients. Of 45 each for CCA and normal cases, 35.6% and 53.3% were positive for
Ov IgG antibody, respectively. In addition, the level of IgG to Ov antigen was statistically associated with
severity of tumor stage (p=0.036) and also had a trend to associate with shorter survival time of CCA
patients. Statistical difference of IgG antibody level was not observed between CCA and normal ultraso-
nography group. In summary, antibody to crude Ov antigen in sera may not be used as a biomarker to
predict the risk of CCA patients. The levels of Ov IgG antibody seem to be associated with the severity

of CCA patients. However, molecular mechanisms in this issue are needed to be proven.
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Introduction

Opisthorchiasis caused by liver flukes
Opisthorchis viverrini (Ov), which is a foodborne
trematode and infected over 8 million people in
northeastern region of Thailand.”’ The traditional
consumption of raw or uncooked fish contaminated
metacercariae, the infective stage of Oy, is the
major public health problem that contributes to
humans becoming infected with this parasite.”’ It
has been proved that Ov is an oncogenic risk
factor associated with cholangio-carcinoma (CCA)
development by chronic inflammation leading to
oxidative stress and DNA damage.®® Additionally,
CCA is a malignancy of bile duct epithelial cells
arising from biliary tract. The pathophysiology of
CCA is exceedingly invasive, it develops rapidly,
regularly metastasizes, and is very difficult to
diagnose until the disease reaches an advanced
stage.”’ Consequently, the prevalence of Ov and
CCA burden is strongly correlated and to eradicate
this cancer, we have to find an effective way to
prevent the incidence of Ov infection. The routine
diagnosis of Ov in the laboratory is normally by
detecting parasite eggs in feces as the “gold
standard” and the intensity of infection is
estimated as the number of Ov egg per gram (epg)
of individual feces.® Fecal examination is easy,
non-invasiveness and inexpensive but the
sensitivity and specificity depends on the method
of detection and the experience of personnel. In
lisht infections or when egg output is low as a
result of biliary obstruction or praziquantel
treatment, anthelmintic drug, the fecal examination
may result in a falsely negative diagnosis."”
Furthermore, the characteristics of Ov eggs under
lisht microscopy are difficult to distinguish from

the eggs of minute intestinal flukes (MIFs) because

of their small size that similar to Ov egg.”’ The
limitation of the fecal examination in which
diagnosis is based on egg morphology of parasites;
it also emphasizes in term of the requirement for
alternative and high-powered diagnostic methods
in opisthorchiasis.

The development of Ov diagnosis based
on serological tests is now widely studied with
the goal to increase the sensitivity and specificity
in a diagnostic assay. There are many acceptable
tests for instance the intradermal test (IDT),
immunoelectrophoresis (IEP), indirect haemag-
glutination assay (IHA), and enzyme-linked
immunosorbent assay (ELISA).” For indirect ELISA
method, it has been used to detect the specific
antibody to Ov in patients’ sera by using crude
somatic extract or excretory secretory antigen (ES)
which is the soluble metabolic products from
adult worms."” The estimation of sensitivity for
indirect ELISA is approximately 76-100% for IgG,
63% for IgA, and 74% for IgE."" ' Therefore, the
aim of this present study was to investigate the
presence of serum IgG antibody to a crude Ov
antigen in CCA patients compared with normal
ultrasonography from a high endemic area and to
correlate its level with clinicopathological data of
CCA patients.

Materials and methods

Study subjects

Human CCA and normal sera in this study
were approved by the Human Ethics Committee
of Khon Kaen University, based on the ethics of
human specimen experimentation of the National
Research Council of Thailand (HE571283 and
HE531320). Sera specimens were collected from

CCA patients in Srinagarind hospital, Khon Kaen
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(n=45) while a normal group, based on a radiologist
examining by normal abdominal ultrasonography
(n=45), comprises subjects who live in Ban Wa
sub-distinct, Khon Kaen, Thailand where there is
a high endemic area of Ov infection. These
specimens were obtained from the biobank of the
Cholangiocarcinoma Research Institute (CARI),
Khon Kaen University. The Ov infected information
in normal group was determined and quantified
Ov EPG by microscopic fecal examination using
the formalin-ethyl acetate concentration
technique (FECT)."?

Measurement of specific IgG antibody
to crude Opisthorchis viverrini antigen by indi-
rect enzyme-linked immunosorbent assay
(Indirect-ELISA)

The indirect ELISA was performed to
determine the levels of specific I1gG antibody in
serum. This assay was based on a crude extract
of the antigens of whole adult Ov. The antigen
concentration was diluted with 1xPBS pH 7.4 to
give 1,500 pg/ml and distributed at 100 ul/well in
a Maxisorp 96-well flat bottom microtiter plates
and incubated at 4 °C overnight. After that, plates
were washed 3 times with 0.05% Tween20 in PBS
pH 7.4 (PBST) and blocked with 250 pl of 3%
skimmed milk powder in PBST and incubated at
37°C for 1 hour. Then, plates were decanted 5
times, followed by the addition of a test serum
diluted in 3% skimmed milk in PBST (dilution
1:6000) at 100 pl/well in duplicates and incubated
at 4°C overnight. After a further incubation time,
plates were washed 5 times, and 100 pl of a
conjugate of horseradish peroxidase with goat
anti-human IgG was added to each well. After 2
hours’ incubation at 37 °C, the plate was washed

and then a 100 ul of orthophenylenediamine

hydrochloride (OPD)(Zymed, CA, USA) substrate
was added for 30 minutes. The reaction was
stopped with 4N sulfuric acid (H SO)), and the
plate was read on an ELISA reader (Tecan, Austria)
using Magellan at the optical density (OD) of 492
nm. According to Jariwala et al."” assignment of
arbitrary units (AUs) of antibody to the two-fold
serial dilutions of human IgG against crude Ov
antigen was performed to make the standard
calibration curve by generating a four-parameter
logistic log (4-PL) graph. The AUs of test sera were
obtained by interpolating their ODs (492 nm) onto
the 4-PL fitted standard calibration curve and then
finding the corresponding values which are
expressed as AUs. Any sample that gave AUs
higher than the reliable detection limit (RDL), the
concentration of antibody corresponding to the
interpolated intersection of the lower asymptote
of the upper 95% confidence limit with the lower
95% confidence limit of the standard data was
considered positive for Ov infection.

Statistical analysis

Statistical analysis was performed using
SPSS V.23.0 statistical software (IBM Corporation,
USA). The descriptive statistics were used to
analyze the association of antibody to crude Ov
antigen in sera and clinicopathological parameters
of CCA patients (e.g. sex, age, histological types,
recurrence status, and tumor metastasis) between
negative and positive results of antibody to crude
Ov antigen. The log-rank test was used to compare
survival distributions between negative and
positive results of antibody and Kaplan-Meier
method was plotted for survival curves for overall
survival. The diagnostic performance of antibody
to crude Ov antigen was evaluated using receiver

operating characteristic (ROC) curve analysis, area
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under the ROC curve (AUC) with 95% Cl, Youden
index, and Odds ratio were calculated and then
the optimal cut-off AUs for antibody levels was
designated to balance suitable sensitivity and
specificity. Values of P < 0.05 were considered

statistically significant.

Results

Characteristics of the study sample

The demographic data of the sample is
shown in Table 1. The total number of study
subjects was 90 cases including the normal (n=45)
and CCA groups (n=45). The age range of all groups
was 38 to 84 years and overall mean of age was
59.4 years (+SD = 10.3) being 57.7 years for males
and 60.8 years for females. The Ov information as
EPG was found to be positive in the normal
ultrasonography group from endemic area in 10
cases (22.2%). Fecal specimens were not available
for CCA patients.

Measurement of specific IgG antibody
to crude Opisthorchis viverrini antigen by
indirect-ELISA

Sera from 45 cases of CCA and 45 cases
normal patients were included in this study. The
assicnment of arbitrary units (AUs) of antibody to
the two-fold serial dilutions of human IgG against
crude Ov antigen was performed to study. Using
the AUs value of RDL that was 4.07 as the
detection cut-off, from Table 2, positive for serum
Ov lgG antibody of CCA patients was 16/45 (35.6%)
and negative was 29/45 (64.4%). In addition,
normal cases revealed positive and negative
results for antibody to crude Ov antigen were 24
(53.3%) and 21 (46.7%) cases, respectively.

AUs levels of serum IgG to crude Ov
antigen in negative and light Ov infection in
normal ultrasonography group in endemic
area

The status of Ov infection was examined
by microscopic fecal examination (FECT). Normal
individuals were categorized as to the intensity of
Ov infection by the geometric of eggs per gram of
feces as follows: “negative” or “0” (no eggs were
found in feces) and “light infection” (1-499 eggs
per gram of feces)."”” Levels of serum IgG to crude
Ov antigen are shown in Figure 1 between
negative and light Ov infection in the normal
group. The means of AUs levels were 6.57 + 8.24
in negative and 8.62 + 9.43 in light infection,
respectively. There was no statistical difference in
levels of antibody between negative and light Ov
infection (P=0.51).

AUs levels of serum IgG to crude Ov
antigen in normal and CCA patients

Figure 2 shows the serum level of IgG to
Ov antigen, the means of AUs levels were 7.03 +
8.54 in normal and 13.1 + 35 in CCA, respectively.
No statistical significant difference was found
between groups (P=0.26).

Correlations between clinicopatho-
logical data and the specific IgG antibody to
crude Ov antigen in CCA patients

The association between serum IgG to
crude Ov antigen from indirect ELISA and
clinicopathological variables of CCA patients was
assessed. The results showed that positive of Ov
IsG antibody in sera significantly correlated with
TNM tumor stage 4 (P=0.036) of CCA patients. In
different circumstances, no significant correlation

of antibody to crude Ov antigen with age, gender,
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histological types, recurrence, lymph node and
distant metastatic stages was found as shown in
Table 3.

Results of serum IgG to crude Ov
antigen with survival rate of CCA patients

Figure 3 shows the overall survival (OS)
analysis by the Kaplan-Meier method in which a
log rank test revealed that there was a trend
between positive serum Ov IgG antibody correlated
with shorter survival time of CCA patients but it
not reaches statistical significance (P=0.143). The
mean overall survival times between negative and
positive results of serum IgG to crude Ov antigen
were 13.6 and 9.7 months, respectively.

Predictive values of serum IgG to crude
Ov antigen for the detection of CCA patients
compared to normal individuals

To evaluate the performance of serum IgG
to crude Ov antigen as a potential biomarker for
predicting opisthorchiasis associated with CCA, the
receiver-operator characteristic (ROC) curve and
area under curve (AUC) were analyzed. The AUs
of serum IgG to crude Ov antigen based on the
optimal cut-off derived from ROC analysis and
Youden index calculation is presented in Table
4. ROC curve analysis showed that the serum IgG
to crude Ov antigen level could not be used to
differentiate between normal and CCA patients
with AU cut-off was 2.48 at sensitivity 55.56% and
specificity 66.67% (P=0.184, AUC=0.58, Youden
index=121.23) and the ROC curve is shown in
Figure 4. In addition, the odd ratio (OR) was
determined to predict the risk of CCA relative to

the normal group in cases of positive result of
antibody to crude Ov antigen, and revealed that
this elevated antibody had a trend to be a
predictor to distinguish CCA from normal control
group, but there was no statistical significance of
odd ratio (OR=0.48, P=0.09).

Table 1 Demographic data of study subjects

Characteristics  Normal CCA Total
(%) (%) (%)
Total (N) 45 45 90
Sex
Male 12 (26.7) 29 (64.4) 41 (45.5)
Female 33(73.3) 16 (35.6) 49 (54.5)
Age (years)
30-39 0 (0) 2 (4.4) 2(2.2)
40-49 8(17.8) 3(6.7) 11 (12.2)
50-59 16 (35.6)  18(40) 34 (37.8)
60-69 10 (22.2) 16 (35.6) 26(28.9)
70-79 9 (20) 5(11.1) 14 (15.6)
80-89 2(4.4) 1(2.2) 3(3.3)

Ov infection: Egg per gram (EPG)
0 35(77.8) -

1-499 10 (22.2) -

Table 2 Results of specific IgG antibodies to crude
Ov antigens in sera of normal and CCA patients

by assignment of arbitrary units (AUs)

Antibodies to Normal CCA
Total
crude Ov antigen n=45 (%) n=45 (%)
Positive 24 (53.3) 16 (35.6) 40
Negative 21(46.7) 29 (64.4) 50
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Table 3 Results of specific 1eG antibodies to crude Ov antigens in sera of normal and CCA patients by

assignment of arbitrary units (AUs)

Antibodies to crude Ov antigen

Variables No. of CCA Negative Positive p value
patients
n=29 (%) n=16 (%)

Age (Year)
<5891 23 17 (58.6) 6 (37.5) 0.148
> 5891 22 12 (41.4) 10 (62.5)

Gender
Male 29 20 (69) 9 (56.3) 0.297
Female 16 9 (31) 7(43.7)

Histological types
Papillary 20 13 (44.8) 7(43.7) 0.597
Non-Papillary 25 16 (55.2) 9 (56.3)

Survival days
< 368.22 27 15 (51.7) 12 (75) 0.113
> 368.22 18 14 (48.3) 4 (25)

Recurrence
Yes 18 11 (37.9) 7(43.8) 0.472
No 27 18 (62.1) 9 (56.2)

TNM stages
I 2 1(3.4) 1(6.2) 0.036*
1A, 1IB 4 4(13.8) 0(0)
Il 14 12 (41.4) 2(12.5)
v 25 12 (41.4) 13 (81.3)

Metastasis
Yes 27 16 (55.2) 11 (68.8) 0.286
No 18 13 (44.8) 5(31.2)

Lymph node metastasis
Yes 24 14 (48.3) 10 (62.5) 0.274
No 21 15 (51.7) 6 (37.5)

Distant metastasis
Yes 7 4(13.8) 3(18.7) 0.484
No 38 25 (86.2) 13 (81.3)
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Table 4 Predictive values of serum antibodies to crude OV antigen for the detection of CCA patients

compared to normal individuals

AUC Cut-off Youden Sensitivity Specificity
Group comparisons pvalue OR pvalue
(95% CI) (AUs) Index (%) (%)
Normal vs. CCA 0.58 2.48 121.23 55.56 66.67 0.18 0.48 0.09
(0.46-0.70)

Discussion

This study shows that IgG antibody levels
to crude Ov antigen may not predict the risk of
CCA from normal ultrasonography because the
sensitivity (55.6%) and specificity (66.7%) from ROC
analysis are not sufficient to use this biomarker to
predict CCA. In addition, the value of odd ratio
(0.48) shows a rather low association to use this
antibody in CCA diagnosis. Saichua et al.”” also
showed that serum antibodies to Ov antigen do
not have the potential to predict CCA because of
their lower sensitivity (54%), specificity (50%), and
odd ratio (1.16) which was similar to our results.
They did not found a statistical association
between serum IgG to Ov antigen and intensity of
Ov infection (0 egg and 1-499 eggs count) which
support this current study. Furthermore, Saichua

et al”®

'suggested that the levels of urine IgG to
Ov antigen could serve as a biomarker to estimate
the risk of CCA during Ov infection. We also first
investigated the correlation of antibody to Ov
antigen and clinicopathological parameters of CCA
patients. Our results revealed that positive anti-
body to crude Ov antigen statistically correlated
81.3% (P=0.036) with cancer stage 4, which is a
severe tumor stage. One possible interpretation
of the close relationship reported between IgG

levels and tumor stage is that the circulating

antibodies to Ov antigens may occur from Ov
adults in chronic infection and maybe influence
severity in progression of CCA in the form of an
immune complex that might be involved in CCA

genesis. Niu N et al."?

reported that IeG expression
was associated with tumor differentiation, TNM
stage, lymph node involvement and inflammatory
infiltration in corolectal carcinoma. We also
showed the trend that positive antibody to crude
Ov antigen possibly associated with shorter
survival rate of CCA patients. The mean overall
survival times between negative and positive
results of serum lgG to crude Ov antigen were 13.6

and 9.7 months, respectively.

Conclusion

This study found that antibody to crude
Ov antigen in sera may not serve as biomarker to
predict the risk of CCA patients from normal but
it associated with severity of tumor stage in CCA
patients. However, molecular mechanisms in this

issue are needed to be proven.
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Immediate effects of isometric muscle contraction on

muscle oxygenation and muscle torque

Wirapong Sucharit', Wichai Eungpinichpong”, Uraiwan Chatchawan’
pong sp pong

ABSTRACT

This research aims to investigate the change of muscle oxygenation level of quadriceps
muscle in each period of contraction including the correlation between the muscle oxygenation level
and quadriceps muscle torque. A before-after study design was applied to 26 voluntary healthy males
who were between 18-35 years of age. All of them performed series of 10s of sustained contraction
and 5s rest until they reached peripheral fatigsue point. Vastus lateralis muscle oxygenation levels were
continuously recorded through MOXY while muscle torque was recorded through Fix Electronic Scale.
The average age of voluntary healthy males was 22.62 + 2.43 years. Average muscle oxygenation level
during resting period (SmOZrest) was 74.84 + 10.88. Average muscle oxygenation level during highest
muscle torque period (SmOZhighest) was 22.88 + 14.35. In addition, muscle oxygenation level during
SmO highest period decreased -51.96% (value between 45.88% and 58.04%) compared to muscle
oxygenation level during SmO rest, that statistical significance (p<0.01). Moreover, a negative correlation
between muscle oxygenation level during SmOZhighest and quadriceps muscle torque was found (r = -0.41,
p<0.01). In conclution, highest muscle torque has an effect on immediate decrease of muscle
oxygenation level. When muscle torque decreases, muscle oxygenation level tends to be higher.
Therefore, negative correlation between muscle torque and muscle oxygenation level is caused by

peripheral vascular occlusion.

Keyword: Isometric muscle contraction, Muscle oxygenation, Muscle torque
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A novel technique for correction of magnetic field

inhomogeneity of MRI T2*

Busakol Ngammuang'*, Kittichai Wantanajittikul', Monruedee Tapanya', Suchaya Silvilairat’,

Pimlak Charoenkwan?and Suwit Saekho'

Abstract

Tissue iron quantification using MRI T2* has been accepted as a standard method to assess
iron accumulation at an early stage in heart, liver and other organs. The reliability of T2* during a
longitudinal study could be affected by the variation of magnetic field inhomogeneity. Three phantoms
made from MnCl were built. Phantom was employed for detecting the change of T2* on the OR
phantom due to the change of the magnetic field. The study was performed on a 1.5 Tesla, Achieva,
Philips, Netherland MRI scanner. The correction factor of R2* or T2* was obtained from a calibration
curve in a phantom study at the T2* ranging from 6.76 ms. to 77.00 ms. Two interpolation techniques
for getting the correction factor, linear interpolation and piecewise 2 order polynomial interpolation,
were compared in 3 different locations with 3 different values of T2* from the magnetic field
perturbations. Magnetic field perturbations at 3 different locations caused the change of OR phantom
T2* (13.08ms) with 13.69, 5.66 and 6.80%. By applying a correction factor obtained from linear
interpolation method to compensate for the change of the T2* at the 3 locations, the T2* were still
different from the original values to 0.15, 14.60 and 5.35%. When applied the piecewise 2" order
polynomial interpolation method for the T2* correction factor, the differences of T2* from the original
values reduced to 2.37, 2.06 and 1.30%, respectively.This novel technique is proof of concept for
magnetic field inhomogeneity correction using piecewise non-linear interpolation with the field
inhomogeneity within 0.74-0.85 part per million The changes of T2* due to magnetic field
inhomogeneity over 10% is considered over the range in clinical practice. This novel technique
promisingly shows the capability to restore the change of T2* due to external perturbation of the

magnetic field.

Keywords: T2*, Magnetic field inhomogeneity, Correction factor, Piecewise quadratic interpolation
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NFATINAIMYUTIABI81984 SR phantom Wagyiu
§1894 OR phantom il RR phantom Aneg lngly
Head coiluag Torso coil amadiu WWuisudeyyin
amanesenduensle 1.5 waan wedalunisadis
AmLdueNsUSENBUA28 GRE multi-echo pulse
sequence, repetition time (TR) 100 fadiuw1¥,
numbers of Echo Time (TE)10 (1.18-28.32 fiad w1
22994 2.7 Hadiunil), flip angle 20 8961, acquisition
time 21 29, Anununvesalas 10 dadwnas, 311U
dlan 1, field of view (FOV) 250 fiadiuns, Matrix
size 80x100, Number of Signal Average (NSA) = 2
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9199991989 SR phantom kaz ¥udnaes OR
phantom lagdl RR phantom #afuyudiass OR
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< Y] ! v vy )
WMaNEN I’Imm R2* ildfe R2j (K (to), Cre (to))
Tuaunis (3) wag (5)
% @ LY [ v d'

2. @519 NOUDISIULUIAATINGGS TN 1.
anAS9 Lwiﬁmiiumuammmmﬁﬂ‘mé’ﬂ Aaglany
Pumernety 3 dus Ao Aenans suseuas
ﬁmmwaadmvﬂLmauaumﬂa A1 R2* filade

R2: (K(t,), CFe(tl))TuauﬂWiw (@) way (5)

3. 110 NLON9135 V091 UT180981989 SR
phantom Mumam OR phantomtiae RR phantom
9 4 YPNTe 1 Uag 2 Wasuvtsituiaula
sUnnaulaeraauaqu 80 Wosidus vean mduens
YBWUTIRD9871984 (region of interest, ROI) LiVo1ay
iAANd YU laundiATIzinIAT R2* 990
MIAANIINLUU mono-exponential model AaLanS
Tuannish 6 seluswnsy MATLAB version R2014b

# -1 — L]
S =85,eCTEM) 429 § =5 eCTERIY  (g)
We 5 A9 AuNvesdyg NI (image signal
intensity) AiLiatoalalag

S, AID AAINNITDAIAUUUYDIF Y QY IUNIN
a Y & ... .

Anan ealawindu Aug (initial amplitude)

TE A8 Y33afinsesuauiaeala (echo

time)
= 1 1 1

T2* A8 ANANYDININDUAANY T2* Uy
Jagui

R2* AB 9M51909N15HBUAaNTULLIVING
(transverse relaxation rate) #1728 SRk

4. as1answusuieu (calibration curve)
A1 R2* 21n11UA1A8I81989 SR phantom §¥1319A7

% -d' a 1 < v Ql' o 1
R2* Li193N15SUNILAUNLLUMANAETANE N LU
Aneu 3 s R27 (K (), Cpe(tl))IULLﬂu x AU
M R2* maawmaaqmﬂm SR phantom dloanuwiuan
VENLSIgNIUNIU R2: (K (), Cre (t)) ELL!LL‘ﬂ'L! y

= 1 v

5. 1@9nen R2* 290 RR phantom #l@a1nnns

sUMUANINWIANTAnAelans Afwrasaiy 3

° ' A o cs ' =~
AL LwamlﬂLaaﬂﬁmwaﬂﬂﬁWaaumau 970
Yy _ a
fail 4. emeaud Rzﬁarr(i‘((h) Cro(t,) ) oK,
aun1sfi (5) Tngldnsuszunarndudunse (Linear
interpolation) wagldlafdunyuuridaaes (second
degree polynomial) Tun1suszanaualuang (piecewise
interpolation)

6. 1A R2*
Ay vaioA 1 [ v a A
AlauAmilosnauuidvdnwaniinnisildsuutas

¥991Ud1a8¢ RR phantom

wldidupud R2* Tuviugiaes OR phantom Wiaaun
] @ v a d‘

LaanManinIsilasuLuag
WgusulUasidudmnuwaneg R2*

Y809 OR phantom LHBHIUNTUAAYIARTS

LﬁaammLLaJ'mﬁﬂwé’ﬂgmumuﬁwiwzﬁﬁqLmu'q

A9 3 AwnusUSEUgUnUAT R2* wilpdauny

wilmanuanlignsuniuilianduneui 1

nsATIEidaya

Wiguiguan R2* Y89y ud1aes OR
phantom ~ fiunsuianieaursusivanndngn
sumusalavedisumisieiu 3 dumisiue R2*
LﬁaaumLL;J'mﬁﬂwé’ﬂanJQmumu faeA1 absolute
percentage different (%Diff)

NAN1SANE

nMsAnEINUIT Wesuniuauuulingn
wandelansiidunusmieiy 3 funds fanans
fudisuaziurvesglusdiaieadueisle Tag
YUINNITIUNIU NNV 0.85, 0.74 waz 0.81 part per
million dsWasaA R2* Y91 UINR981989 SR
phantom Aansasunuasmineag 22.27 - 146.43
\Band 10U 27.81 - 186.91 1§3nduazean R2* 4991y
31899 OR phantom \WauwUasan 76.44 1§5nd
W 88.55 1B3md (fuwusfanans), 81.04 1Bsng
(FLAUIATUENY) Wag 82.03 LETAD (RILULAILTIN)
dloadansmiusudiou (calibration curve) A1 R2*
¥9931us1a83871984 SR phantom sEitaileaunsusl
mﬁﬂwé’ﬂg_]mumué’adamﬁﬁwLmﬂwhﬁu 3 AU
Wy x) wazdielufinissuniuauiuuauanndn
(AU y) é’mamﬂugﬂﬁ 2
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R2* (magnetic field with perturbation, Hz)

@

- 160
2 140
3 T
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gg2 ¥ .
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R2* (magnetic field with perturbation, Hz)
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without perturbation, Hz)

o

—
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=HBE8ES

0 20 40 60 80 100120140160180200220
R2* (magnetic fisld with perturbation, Hz)

g‘dﬁ 2 R2* of the SR phantom (The full data set) perturbed with a few pieces of small metal enclosed
in a small plastic box in 3 locations inside the magnetic bore (A- center, B- left and C- right) was plotted

against the R2* without field perturbation.

Weviinisuiawnannsasuiisy lagldnsuseunaddadunss (linear interpolation)*?”

Aauanslugun 3

R2* (magnetic field
without

perturbation
88883

0 20 40 60 80 100120140160180

>

R2* (magnetic field with perturbation, Hz)

perturbation, Hz,
288

R2* (magnetic fisld
without

0 20 40 &0 80 100 120 140 160
B R2* (magnetic field with perturbation, Hz)

-
£
[=N=]

—

Nhgm@l\)
(=N =1y=] oo

1
1= I
" 1
i | y=070x+14.74

R2* (magnetic field
without perturbation, Hz)

A1
0 20 40 60 80 100120140160180200220
R2* (magnetic field with perturbation, Hz)

L]

31117; 3 SR phantom show the linear interpolation method correct R2* values of magnetic field

inhomogeneity in 3 locations inside the magnetic bore (A- center, B- left and C- right).

NUINIAT R2* 9891UT1889 OR phantom
dloaurnudmanndnund windu 76.44 155nd
dlosumuawmwlmdnudnselansfiruvumnneg
AU 3 FIWRUINUIN A1 R2* 1AV 88.55, 81.04 wag
82.03 1F50% MmuEeU Blaudrseisnisuszanae
Ae3s linear interpolation ﬁQLLaﬂﬂugﬂ‘ﬁ' 3 WU
ANRAe R2* WU 76.23, 66.72 uay 72.56 L5509

AntdulasiduininuuanmneeInan R2* e19davinny
0.27, 12.72 way 5.76 Wesi@usauau weudea
A1838N15UENA LY UINAIREDY WU
ANRAe R2* iy 78.33, 74.93 uay 75.46 15509
dleAnduledifudnnuunndisainadl R2* 81984
Wwindu 2.47, 1.98 way 1.28 wWasidusd audisu
Fauanslunsned 1
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AT 1 A comparison of R2* corrected methods: linear interpolation and piecewise quadratic

interpolation (second degree polynomial)

R2*
R2* corrected by
(without R2* corected by linear
R2* (with perturbation, Hz) piecewise quadratic
perturb interpolation (Hz)
. interpolation (Hz)
ation, Hz)

center left Right center left richt | center left right

76.44 88.55 81.04 82.03 76.23 66.72 72.56 78.33 | 74.93 | 75.46

15.8(4% | (6.01%) | (7.31%) | (0.27%) | (12.72%) | (5.76%) | (2.47%) | (1.98%) | (1.28%)

Ao N smAwiIINNImlasuieumensuszaauatuge meflsidunuumasees duansly

A
sun 4
U
160 ﬁ,I’Zitl}
Z 40 T 140 -
T ", =
o fu{) " 3120 . '
335100 . 7 QE]UD L
= = =
L8 g — S5 g —
E” S %t g e .
N g4 L. Ea a0 .
& 20 *F) = 001012 + 21233k - 3049 N2 20 Flx) = —0.009347 + 201441 - 274
0 £ 0
0 20 40 60 80 100120140160180 E 0 20 40 60 80 100 120 140 180

A R2* (magnetic field with perturbation, Hz)| B R2* (magnetic field with perturbation, Hz)

~ 160
o T 140 .
g <120 . .
2 2 100 .
TS 80 :
3¢ o r "H
Ea 40| .7

z 20 . e e 202
g g 0 i 0.0082 18391 0.2

= 0 20 40 80 80 100120140160180200220
C R2* (magnetic field with perturbation, Hz)

31117; 4 Piecewise quadratic interpolation method for corrected R2* values when magnetic field pertur-

bations were applied in 3 locations inside the magnetic bore (A- center, B- left and C- right).

il |

3 &

0 0
wReews B R

] 1 Peritaicn h b 1 Porurbason
1 Comcted 1 Comecled

n n

& &

Do L R o e Ryt

A
Parturtaton location ’ Prermartain Keabon

IRZ" (Hz}

;s‘U‘ﬁ 5 Shows the R2* values of OR phantom after applying linear interpolation (A.) and piecewise
quadratic interpolations method (B.) for R2* correction when magnetic field perturbations were applied

in 3 locations inside the magnetic bore.
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B pa: (K (2,), Cro (1)) 40 R23 (K (t0), Cre(10))
Tuaumsi (5) mlgannsmusudieu Mdenan R2*

970 RR phantom #ifie R2* = 73.37 15504 3lnd
\AgauA1 R2* mawjua?’lamﬁwﬁmauﬁuaﬁazmEJ
wusmilanaslss (R2*=76.44 1B509) Sl dusunu
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R2 (K (to), Cre (t0)) 91ne1 R2* #iléa1n RR phantom
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a o Y v A A v :.J/ ! Ao ¥
AnsnunssnwEtiesdadidle datuel T2* Aiale
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10 1@ R2* HuLNANNNg
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o . 7 .
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(magnetic field inhomogeneity) Lagn1stAaaulng
GUENIaJLaqa (microscopic dipole-dipole interaction
between protons) agilanmi1a1nNssUNIUaUIY
wiwdnuan 970 2 uvasivg) Ae Macroscopic source

(11920 goifhanallalasiiase

Lag Microscopic source
YOIAUIULN LN ﬁ]’mmiiumuﬁwi’mqﬁﬂu
Ferromagnetic Tuqimﬁ%ﬁﬁmﬁu Macroscopic
source kay ANMUNTUYRY Fe* Tuillaldanse
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4 - . -~
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Uszunualutig (piecewise interpolation) e
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UNANED
IngUsTasA: LUSsuLiieuTeesyinesening head of fibula Badgsilinaaausiy Faber fiau wag naINISAATE
sacrotuberous lisgament (ST ligament).

Y v

38013 ¢ JWUn93TegunInA 30 AU (AT 8 AU WAy LWANGY 22 Aw) tAsun1svadey Faber lag

e

UNNIEAMNUIURN WUAIINAITBS ST ligament LANAINAU Fail 919U, D18 WU 12 kay 18 9719 ANUaNeU
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AEd : ST ligament = sacrotuberous ligament, QL = quadratus lumborum, SIJ = sacroiliac joint, KLIMB

= Kinematic linkage muscle imbalance

Ad1AfY: Sacrotuberous ligament, Sacroiliac joint, Muscle linkage, Faber test, Sign of 4

! anzmenniitn wninerdendina 198/2 auuaudanszluind wwisuneBtu wauewan ngumw 10700
*HFullingoUUNAIY

J Med Tech Phy Ther x Vol. 30 No. 3 x September - December 2018 381



213619

MALANISHNNE LATNI8ATINUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Influence of releasing sacrotuberous ligament to Faber test

in healthy individuals
Pornsiri Prasertkijkul', Chompunoot Suwanasri'* and Attaporn Mongkonpattarasuk’

Received: February 6, 2018
Revised: May 14, 2018
Accepted: Jun 4, 2018

Abstract

Objectives: To compare perpendicular distances from the head of fibula to the examining table on the
Faber test before and after releasing sacrotuberous ligament (ST ligament).

Method : Thirty healthy people participated in this study (8 males and 22 females) volunteered.
A physical therapist (PT) performed the Faber test to identify whose leg was tighter; 12 right and 18 left
sides. A PT measured the distance between head of fibula to the table surface during the Faber test
before and after the ST lisament was released by another PT.

Results : Mean distance between head of fibula to table before releasing ST ligament was 12.42 + 4.30
centimeters, while after release the distance STL was 9.00 + 4.71 centimeters a significant difference
(p <0.001).

Conclusion : The effect of released ST ligament could decrease the distance between head of fibula
and table surface in the Faber test

Abbreviation : ST ligament = sacrotuberous ligament, QL = quadratus lumborum, SIJ = sacroiliac joint,

KLIMB = Kinematic linkage muscle imbalance

Keywords: Sacrotuberous ligament, Sacroiliac joint, Muscle linkage, Faber test, Sign of 4

Faculty of Physical Therapy, Mahidol University, Bankok, Thailand
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Introduction

Mobility of the sacroiliac joint (SIJ) is
mainly passive structure, occurs in three planes
with a few degrees of movement. This motion is
only 0.5-1.6 mm for translation and up to 4
degrees for rotation according to X-ray analysis™.
The main movement of SlJ is rotation of the
sacrum relatively to the iliac bone. Although no
muscle moves the SlJ directly, the movements of
this joint depend on the rectus femoris, adductor
muscles of hip joint, sartorius, iliacus?, gluteus
maximus® and hamstrings®” (especially bicep
femoris®) muscle.

Besides these muscles, there are some
ligaments so-called “self-bracing the pelvis”®. The
important ligaments which have an influence on
the SIJ such as sacrotuberlous (ST) ligament
(connecting the sacrum to ischial tuberosity®),
long dorsal sacroiliac ligament (connecting the
sacrum to posterior superior iliac spine) and
sacrospinous ligament"” (connecting the ischial
spine to the sacrum-coccyx).

The ST ligament is one of important
structures of the SIJ attached from the lower
lumbar spine to posterior portion of the iliac crest.
This licament plays 2 roles: 1) to stabilize the SIJ
while this joint is moving and 2) to control the
range of movement of the SIJ%?. Hammer N. et al
2013 found that if ST ligament has the tension, it
decreases of nutation. If the long dorsal sacroiliac
lisament has the tension, sacrum is happened the
counternutation”. Sprains of the SIJ might also
result from imbalance forces acting on ilium.

The relationship between SlJ to the part
of the lower limb has been previously shown. The
study of Van Wingerden et al found that there

was a part of the long head of biceps femoris

which was attached to the ST ligament®. Thus it
was presented that the role of ST ligament could
affect to the movement of the lower limb.

Common problem of the pelvic girdle
pain' comes from low back pain'” however, the SIJ
was another cause of pain at pelvic girdle, also.
Fortin JD. et al located of pain in SIJ by injected
in healthy subjects. Pain from SIJ spread
approximate caudally 10 cm. and 3 cm. laterally
from posterior superior iliac spine”. The clinical
test for SIJ are many test such as Gillet, Gaens-
len’s, Spring, Distraction /compression, Patrick’s
or sign of four or Faber test."”

The Faber test is one of the mobility test
for SlIJ combining ipsilateral hip flexion, abduction
and external rotation positioning the heel on the
contralateral knee in supine. The specificity,
sensitivity of Faber’s test is 81-100%, 50-77%,
respectively, is reviewed by Stuber KJ!'.
Meanwhile this test is positive if the patient felt
pain at the pelvic girdle area. If there are only the
tension, and the distance between knee and the
table was higher than the other side. This distance
showed that it may be tightened from the
adductor muscle of hip joint or tension from ST
ligament.

Releasing the ST ligament would decrease
nutation has been anecdotal but the evidence to
support this notation is still lacking. Seemingly the
ST ligament has been overlooked. There was no
other study previously investigating this ligament.
Therefore, this study aimed to investicate the
immediate effect of releasing the ST ligament on
as measured by the distance between head of
the fibula to the table in Faber’s test.
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Material and Methods:
Participants :

Thirty asymptomatic male and female
volunteers, 19-26 years of age, were recruited. This
protocol was approved by the Institutional Review
Board, Mahidol University (MU-CIRB 2015/073.1405)
and was registered at the Thai Clinical Trail
Registry (TCTR) as an identification number TCTR
20170412002. The amount of volunteers was
calculated the sample sized with drop out 20%.
Participants were excluded due to have past
history of musculoskeletal symptoms (e.g.
scoliosis, fibromyalgia, pain at any regions, and
instability of lower extremities caused by ligamen-
tous injury, injury or trauma to lower extremities),
endocrine disease, rheumatoid arthritis, pregnancy
and had menstruation on the data collection day.
Instrumentation : A tape measure, a disappear
ink pen (see the ink when use the ultraviolet light),

Standard goniometers

0 3
Z
=
=
o
-
m
°
m
z2(

Figure 1 Instruments A = Tape measure, B = disappear

ink pen

Procedure :

Prior to participate in this study, the
researchers explained details of data collection
to the participants and the latter signed inform
consent.

Each participant initially received a battery
of tests for physical assessment from two

experienced physical therapists (more than 5

years). The inter-reliability of the distance
between head of fibula and the table in Faber
test of the first (PT1) and second physical
therapists (PT2) were 0.867. So, PT2 who was
chosen for measure the distance, the
intra-reliability of the PT2 was 0.947. This physical
assessment was aimed to investigate which the
participant’s side had more ST ligament tightness
by Faber test, compared to the other side. This
particular side was chosen to receive ligament
release.
Eaber test ; we did the test both side to compare
which side have tension

The first physical therapist (PT1) set the
Faber test position (the side of test leg is flexed,
abducted, and external rotation of hip joint, the
heel on the other side of knee in supine lying)
and placed one hand onto the anterior superior
iliac spine (ASIS) of the opposite leg, the other
hand on the top of knee joint of the test leg. Then
lowered the test leg until the ASIS in opposite
side lifting up. The PT1 decided which leg was
more tighten. Then the second physical therapist
(PT2) measured the distance between the head
of fibula of the test leg and the table using a tape

measure. (Figure 2)

Figure 2 The second physical therapy measured
the distance between the head of fibula of the

test leg and the examining table
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Palpation of ST lisament

The position of the participants were side
lying, flexion hip and knee 90° of the ST ligament
tension side. The lower leg extended the knee.
The PT1 palpated the ST ligament by tracking
imaginary line which was perpendicular to the
midpoint between ischial tuberosity and sacrum
1 inch. (Figure 3)

—_

Figure 3 The ST ligament (A) which showed the

tracking imaginary line from the midpoint of ischi-

al tuberosity to sacrum 1 inch.

In our pilot study, we investigated an
agreement of ST ligament in ten subjects by
palpation between PT1 and PT2. These two
physical therapists marked ST ligament twice for
each person (by a disappear ink pen). The
agreement of palpation of the ST ligament by
marked 2 times of the PT1 was 100% (PT2 was
80% of the agreement). If two marked were more
than 50% of overlapped point, it mean that 100%
coincide.

PT1 placed both thumbs on the ST
ligament and slightly release pressure from the
shoulder of the upper thumb (the dominant

thumb was on the another thumb) (Figure 4)

Figure 4 Release ST ligament by place the

dominant side on the PT’s upper thumb

Data analysis

The data were normally distribu
tion by Kolmogorov Smirnov test. We performed
statistical analysis using SPSS (version 19).
Comparison of distance from head of fibula to
examining table between pre and post releasing

ST licament was performed using paired t test.

Results

Thirty participants (8 males and 22
females). Twelve persons had more ST ligament
tension on the right, while the rest had more
tension on the left. Descriptive data of their

characteristics were displayed in Table 1

Table 1 Participants’ characteristics (n=30)

Characteristics Mean + SD
Age (years) 20.40 + 1.10
Weight (kilograms) 54.65 + 9.62
Height (centimeters) 162.42 + 7.72
BMI (kilogram/meter?) 20.65 +2.90
Leg-dominant (right/left) 12/18
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The mean of distance between the head
of fibula to the table surface before releasing ST
ligament was 12.42 + 4.30 centimeters, while that
after releasing such ligament was 9.00 + 4.71
centimeters. (Table 2) The means of such distance
between pre- and post-releasing the ST ligament
were significantly different (¢ = 5.26, p > 0.00).
(Table 3) The perpendicular distance between
the femoral condyle and the table in Faber test
of the post-test after release ST ligament was less
than that of the pre-test.

Table 2. Mean, Standard deviation and standard
error mean of the distance between head of
fibula to couch surface before and after releasing

ST ligament in 30 healthy subjects

Std.
Mean
position SD Error
(cm.)
Mean
Faber before 12.42 4.30 78
Faber after 9.00 4.71 .86

Discussion and Conclusion

The present study was to evaluate the
effect of releasing ST ligament on the distance of
head of fibula measured in the Faber test position.
Mean and standard deviation between head of
fibula to table surface before and after releasing
ST ligament were 12.42, 9.00, respectively. This
result of this present study demonstrate that
releasing ST ligament significantly increased
position of hip in Faber test, by (p<0.0001). Our
participants were healthy subjects who were not
pain during the Faber test position. However, they
showed the different tension of legs by the
distance from head of fibula to the table.

Function of the SlJ is to transfer loads between
the spine and tegs(g), allow shock and shear
absorption and minimize energy for gait. Changing
from quadrupeds to bipeds for allowing activities
in humans (e.g. standing, sitting, walking)
adaptation of pelvis (e.g. ilium, pubis, ischium,
lisaments and muscle are increased stability of
pelvic girdle"?. For stability, 1993 Snijders CJ. et
al. ” suggested a self-bracing effect or phenomenon
which protects the SIJ against shear loading.
The model included a large numbers of muscles
and ligaments such as the gluteus maximus,
piriformis muscle, ST, sacrospinal, and long dorsal
and interosseous sacroiliac ligaments, which can
be tested with the Faber’s test.

The Faber test or sign of four is the
standard special test for assessment of sacroiliac

"% Its position of knee is flexed, ankle is

join
placed on the opposite of thigh, the hip in flexion,
abduction and external rotation. Dreyfuss 1996,
Broadhurst, 1998, Broadhurst, 1998 found that the
sensitivity were 69%, 77%, 50%, respectively, and
the specificity were 16%, 100%, 100%, respectively™”.
If the distance of the knee from the table was
high, the limitation of SIJ may be the secondary
problem of low back pain. Decreased tension of
the ST ligament should increase sacrum nutation”
and LBP region related to this ligament". This
research was conducted to released the ST
licament in 30 healthy subjects at the affected
side which had ST ligament more tighten than the
other side. The mean and standard deviation of
the distance from head of fibula to the examining
table in Faber’s test before-after releasing ST

liscament were 12.42+4.3,9.0+4.71 cm, respectively.
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Table 3 Paired T test between before and after releasing ST ligament in 30 healthy subjects.

The ST ligament which attached sacrum,
ilium and coccyx to ischial tuberosity, has close
anatomical relations with erector spinae/ multifidus
gluteus maximus, biceps femoris muscle,
contralateral of thoracolumbar fascia and
latissimus dorsi*’. The main movements in the SIJ
are forward-backward rotation of sacrum relative
to the iliac bones or nutation-counternutation.
Nutation is the movement for prepare the pelvis
for increased loading by slackened of ST ligament.

This study demonstrated that releasing the ST
lisament could be increased the action of Faber’s
test. If low back pain patients who were suspected
of counter-nutation of sacrum, releasing ST
lisament may decreased pain.
Acknowledgement : The concept of this study
follows the Kinematic Linkage Muscle Imbalance
which is originated from Ass. Prof. Preecha

Danvarjor.

Paired Differences
Std 95% Confidence Interval . .
' t Sig. (2-tailed)
Mean SD Error of the Difference
Mean
Lower Upper
Faber be-
3.42 3.56 .65 2.09 4.74 5.26 .0001
fore-after
References

1. Hammer N, Steinke H, Lingslebe U, Bechmann
|, Josten C, Slowik V. Ligamentous influence
in pelvic load distribution. Spine J 2013; 13:
1321-30.

2. Andersson E, Oddsson L, Grundstrom H,
Thorstensson A. The role of the psoas and
iliacus muscles for stability and movement of
the lumbar spine, pelvis and hip. Scand J Med
Sci Sports. 1995; 5:10-6.

3. Woodley SJ, Kennedy E, Mercer SR. Anatomy
in practice: the ST ligament. N Z J Physiother.
2005; 33(3): 91-4.

4. Amir AM, Mohammad NR, Ali M. The relationship
between hamstring length and gluteal muscle
strength in individuals with SlJdysfunction.
J Man Manip Ther. 2011; 19(1): 5-10.

5. Sato K, Nimura A, Yamaguchi K, Akita K.
Anatomical study of the proximal origin of
hamstring muscles. J Orthop Sci 2012; 17:
614-18.

6. Snijders C J, Vleeming A, Stoeckart R. Transfer
of lumbosacral load to iliac bones and legs;
Part 1: Biomechanics of self-bracing of the
sacroiliac joints and its significance for
treatment and exercise. Clin. Biomech. 1993;
8: 285-94.

J Med Tech Phy Ther x Vol. 30 No. 3 x September - December 2018 387



10.

11.

388

Vleeming A. Mooney V, Stoeckart R.
Movement, stability & lumbopelvic pain;
integration of research and therapy. 2™ ed.,
Edinburgh:Churchill Livingstone 2007.

Kim YH, Yao Z, Kim K, Park WM. Quantitative
investigation of ligament strains during
physical tests for SlJpain using finite element
analysis. Man Ther 2014; 19:235-41.

Fortin JD, Dwyer AP, West S, Pier J. Sacroiliac
joint: pain referral maps upon applying a new
injection/arthrography technique. Part I
asymptomatic volunteers. Spine 1994; 19(13):
1475-82.

Wurff P, Meyne W, Hagmeijer RHM. Clinical
tests of the sacroiliac joint. Man Ther 2000;
5(2): 89-96.

Stuber KJ. Specificity, sensitivity, and
predictive values of clinical tests of the
sacroiliac joint:a systematic review of the
literature. J Can Chiropr Assoc 2007; 51(1):
30-41.

12.

13.

14.

15.

Sanchis-Moysi J, Fernando |, Izquierdo M,
Calbet JA, Dorado C. The hyperthrophy of the
lateral abdominal wall and quadratus
lumborum is sport-specific: an MRI segmental
study in professional tennis and soccer
players. J Sports Biomech. 2012; 12(1): 54-67.
Woodley SJ, Kennedy E, Mercer SR. Anatomy
in practice: the ST ligament. NZ J of
Physiotherapy 2005; 33(3): 91-4.

Laslett M, Young SB, Aprill CN, McDonald B.
Diagnosing painful sacroiliac joints : a
validity study of a Mc Kenzie evaluation and
sacroiliac provocation tests. Aust J Physiother
2003; 49:89-97.

Vleeming A, Stoeckart R, Snijders CJ. The
sacrotuberous ligament: a conceptual
approach to its dynamic role in stabilizing the
sacroiliac joint. Clin Biomech 1989; 4(4):
201-3.

MsASARANISTWNELaz1enUITn x U 30 aTui 3 X AueIgy - SuneL 2561



213619

e“\:mu

E =) o L = s
g MALANISHNNE LATNI8ATINUIU A dnusAualy

%\u&:lgc)
i e JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

N1SYUIENaUINUINIM CDA'T cell 3nWan13ns33 CBC Tugintaiayled
1SINEIVNATIUSS INIAVIUBAU

o

Y W™ war 9193 Aavwdndy’
Received: August 7, 2018
Revised: October 5, 2018
Accepted: October 10, 2018

UNANELD
Ispdnidewevle’ Wulaymddaseaulan msAndeivinl coa'T cell gnYaNy waLN1SINIUVDY
S¥UU CMI anas 33k CDA'T cell WumAnnuszozvadlsauarUssifiunanissnyt uaegalsAinunisnsaam
CDa'T cell Tngldiados flow cytometry dlftamzlulsmenunavuinlnguazdaiides favesnisiunlily
Tssnenunaguvu feufiteTamanuduiuuesnisvuneen Positive Predictive Value (PPV) w9330 CDA'
T cell 97n91u2U Total Lymphocyte Count (TLC) LﬁaﬂhﬂumimqLLmumﬁ%’ﬂmLLaquwaiﬁQﬂwlé’%’Um
oehaviuyhedt iumsdestulsafinidonielenta lufthedifien CDA'T cell < 200 wad/gnuariadums §ide
TdgudeyasinieaujuRins lsaneunadsuss dwmiswauwnu Inesflunsiiuniusindeyanisnsivai CD4'T
cell feLA3ad FAC Scan, CBC way TLC 5minad w.a. 2556-2557 $1uau 2,640 §29e1a waasuaeuan TP, TN,
FP, FN, PPV, NPV, sensitivity and specificity i TLC sgfiusinaq afnvlilunisiinseideyaldun nnsmen
anduius (correlation coefficient, r) afifsynudmsuansUszynsuuulidasesonu (statistical inference
for paired samples T test) waznsvageunIsnNszaedoya melusunsudnsagy SPSS neinunszau

1Y a

HoFAYNNEDAT p <0.05 NANISANWINUIN AT 1 583919 TLC wag PPV = -0.977 Lanatemuduiussdanniy

o

v ]

Badugauin dm3uen y-intercept uaz slope WNFU 122.178 wag -0.042 auddu laedian
Adj-PPV =122.178 - (0.042 x TLC) dmsuen r w83 PPV uaz Adj-PPV =0.977 Fefianuduiudidadugenn
WAZYNYNAFOUAIY paired samples T-test = 0.856 LLEIGN’J"]F]'WLagﬁﬁgﬂﬁaﬂﬂﬁjﬂﬂﬁﬂ’nmLWﬂGi’lﬂﬁ/l’lﬂaaﬁ (p -<0.05)
asUnanisfiny annsfnwiedsiinudy anunselden TLC a1nkamsnsa CBC edmlunimageuiiugiu

Tunisuszanae Adi-PPY 19 Fsdiodndudnmadenunidunisiianardluissandldnununssneiiae
anLeteyled Tulsaneruiaguvuiliiiases flow cytometry daly

AdnAsY: HIV, CD4'T cell, Total Lymphocyte Count (TLC), PPV, Adj-PPV

'ngununegSinendin Tsmeuadiuss Smiaveuunu
A0UInemansnEAaln AuzLIeREans WInedussIuaans audsidn Jaminunusii
*HURAYEUUNAIL

J Med Tech Phy Ther x Vol. 30 No. 3 x September - December 2018 389



213619

MALANISHNNE LATNI8ATINUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

The benefit of positive predictive value of CD4" T cells derived from
CBC parameters in HIV infected patients in Sirinthorn Hopspital,

Khon Kaen Province
Virach Puangpoo '*, Ratree Leelawongtawon’

Abstract

HIV is a major problem in the world. This infection causes the CD4" T cell to be damaged and
the functioning of the CMI decreases. CD4" T cell is used as a tracer for disease diagnosis and evaluation.
However, the detection of CD4" T cells using the flow cytometry system is only used in large hospitals
and there is limited use in community hospitals. Therefore, the researchers sought to determine the
positive predictive value (PPV) of CD4" T cells from the total lymphocyte count (TLC) to help in the
treatment planning and to prompt patients to receive the drug. Prevention of opportunistic infections
in patients with CD4* T cell <200 cells / mm’. Researchers use the database from the laboratory,
Sirindhorn Hospital, Khon Kaen province. Data collection for CD4" T cell was performed by FACScan,
CBC and TLC 2,640 samples between the years 2013 to 2014. Calculate TP, TN, FP, FN, PPV, NPV,
sensitivity and specificity at various TLC levels. Statistics used in data analysis (SPSS program) include:
correlation coefficient (r), statistical inference for paired samples (T test), and Distribution Test.
The statistically significant was set at p-value <0.05. The results showed that the r values between TLC
& PPV = -0.977. The y-intercept and slope were 122.178 and -0.042, respectively. The adjustment of
PPV resulted in the strong regression correlation as shown by the r value = 0.977. The comparative
means of TLC and adj-PPV were not statistically significant (o = 0.856). These parameters were used
interchangeably. In conclusion, this study revealed the strong regression correlation of Adj-PPV and TLC
may be used to predict the amount of CD4 T cells in HIV-infected individuals. These could help clinical
management of AIDS in healthcare providers, particularly, in the hospital from remote areas that did

not have flow cytometry instrument.

Keywords: HIV, CD4"T cell, Total Lymphocyte Count (TLC), PPV, Adj-PPV
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CD4'T cell 910 Total Lymphocyte Count (TLC)
Usznaumie

1. medulssansanduius (Correlation
coefficient: r) 5e%11991UU TLC AU PPV 993 CD4*
T cell i cut off < 200 \was/anunAndladiuns

2. WAduUsEaninisanassuasa1nad
(regression coefficient/slope and y-intercept)
wazAYNWe PPV 21 TLC 158A11 Adjust-PPV

3. Ypdeun9adh Aedsves PPV fu
Adj-PPV fannuuanansiunisatavsela
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¥nsAnwuacadan iy

33elATIUTINTRYaNaNIIATIIMIUTU
CD4" T cell sgnine U 2556-2557 Iagia@szsann
Frot 19 denlunasannassfifiansiudonuda
fidsnnlunugfiduiine ngununesineindin
15IN8I1VIRATUST FTINTAVOULAY WY 2,719
Fregne fersesiesgi flow cytometry U FAC
Scan LLazﬁi%ﬂiﬁﬁmimﬁm%%aﬁﬁm WBC 11nA71
11,000 wwad/gnurandadiunsinliiniediegis
FAdAnwsuau 2,640 fegreiiiiiesanndiuia
Lﬁ@Lﬁamnﬁqqmﬁ]ﬁﬂﬁmamm TLC wWasuuadlg
afRldduunisiiesgidoyatu nsevildlngld
ANERARNI99) il

1. ArduUseansanduiusuie correlation
coefficient (r), linear regression, one-sample
Kolmogorov-Smirnov test Wag paired samples
ttest melusunsudniagu mAwes true positive
(TP), true negative (TN), false positive (FP) e false
negative (FN) 7i TLC szdiusinag fu wazmeniovas
positive predictive value (PPV), negative predictive
value (NPV), a1anula (sensitivity) SR
AR (specificity) fisgdiu TLC #ineq) fu

2. AsAIuINAIFuUSE AN ANFUNUS
(correlation coefficient: r) $¢%219 TLC AU PPV
Tngmuumal cut off vee CDA* T cell < 200 wag/
anuIANTAGIINS

3. dmSunisewinmeasd Usznousie
y-intercept wag regression coefficient (slope)
wieldviunesmwennsel adjusted positive predictive
value (Adj-PPV) 910 TLC waziiiofinun TLC
Wusuusdase (independent variable) way PPV
faulsn 1y (dependent variable) aqe linear
regression wazthAAsinana1Tlusua Adj-PPV
AENN1T single linear equation, Y (y hat )=a+bx
TngmuumaAl cut off vee CDA* T cell < 200 wag/
anuIANTAGIINS

4. maaumimzms%%aiwdw Adj-PPV
waz PPV #1e one-sample Kolmogorov-Smirnov
test ilagnsuanuastoyadulndvield

5. VIAABUANIULANAIALRAEYDS Adj-PPV

cell fiu PPV #18 paired samples t-test

NANISANE
1. 91AN1SAN®Y @1 TP, TN, FP wag FN

a

7 TLC sefusingg dausl 600-2,700 Lead/gnuied
fiadwms wuln TLC ®1n31 600 \wad/gnulen
faduny 291734 30 @019 J9 U CDAT T cell
#nIN 200 Wwad/gnunArdadiuns Wiy 30 foens
(TP) wag 91w CDA* T cell unnAIn 200 Lwag/
anuAniladwns Wi 0 Meee (FP) dwduen TLC
1NN 600 Lwad/anuiandadiuns d91uau 2,610
fmee19 laedignuiu CDA' T cell 1nnan 200 wag/
anuiAndadiuns Wiy 2,172 679819 (TN) uae
117w CD4' T cell fiind 200 Lwad/grunAriiadims
Wity 438 fees (FN) sauanslunisnedl 1 dmsu
ASoUazYad PPV , NPV, sensitivity lay specificity
flszetu TLC sinae futu wuindl TLC dndh 600 wwad/
anurAndadiuns laan PPV winduseeas 100
Wa@neIAn TLC $1n31 600 \was/gnuIAndadiuns
qxilen CDA* T cell #nn 200 \AS/ANUIANNaALINT
WN3Y vsenInAl TLC #nd1 700 \wags/gnuiAn
fiadins azlian CDA" T cell sn31 200 Lwad/
gnunAriiadims Yevag 97.87 fuandluansedl 2
2. AdulsyAvisandusius (1) szinedn PPV
was TLC whitu -0.977 fauanslumsnsdi 3 LLazgﬁJ‘ﬁ
1 ArduUssansanduus (1) sznined Adj-PPV liag
TLC Wiy -1.00 fauanslunisnsii 3 LLazgﬂﬁ 2@
FudszAvisanduiug (1) szineen PPV uaz Adj-PPV
Wity 0.977 Fauanslumsedi 3 LLazg‘Uﬁ 3 979N
1397 Anudusiussewined PPV way TLC 5989
ANNAUNUSTENIN9AY Adj-PPV way TLC dad1u
Fuiusslanndududugannn 3nsia PPV way
Adj-PPV TiFanuduiusigaduganniuiy

392 Nsaswadansumglarnen nUIUn x YN 30 atun 3 X Aueeu - SuINAN 2561



3. NARUIIAIAT U9 y-intercept WA
slope fievhuneAIneInsainauIn CDA" T cell
(Adj-PPV) 71 cut off CD4" T cell snd 200 wad/
anuIAndadiums 31nA1 TLC wag PPV 638 Linear
regression bAA1 y-intercept wag slope AU
122.178 uaz -0.042 muadu fanandlumsnedi 4
wazununA1nInaliunuAIfIYg @uni1s Single
linear equation azlansauns

Y (Adj-PPV) =122.178 — (0.042 x TLC)

4. HANIINAADUAIINNIINTEALUBYARAIY
One-Sample Kolmogorov-Smirnov Test 989 TLC,
PPV lay Adj-PPV i1y 1.00, 0.710 way 1.00
AR FetusuUsie 3 finswanuasdeyaduund
e P>0.05 wousuiiseiutaddey (@) 0.05

5. WANITVAABUAILLANG 19A LAY
Adj-PPV fiu PPV 618 Paired Samples T-test 111y
0.856 wanshALadsisaoangulifaruuaniiamis
adATisduTEdAty (@) 0.05 Seanunsnthunldusudiu
nawnula

PPV

120.00

100.00
80.00
60.00 =——PPV

G (PPV)

40.00
20.00 A

0.00 T T
0 1000 2000 3000

JUN 1 uansdnuaganuduiusseninee PPV fu TLC

A9197t 1 wamse TP, FP, TN, FN 7 TLC szdiusinee

TLC

(cell/mm?) TP FP ™ FN
600 30 - 2,172 438
700 46 1 2,171 422
800 61 a4 2,168 407
900 80 10 2,162 388
1,000 104 16 2,157 363
1,100 131 36 2,136 337
1,200 155 58 2,114 323
1,300 168 94 2,078 300
1,400 199 129 2,043 269
1,500 243 201 1,971 225
1,600 269 286 1,886 199
1,700 289 391 1,781 179
1,800 317 495 1,677 151
1,900 334 615 1,557 134

2,000 346 742 1,430 122
2,100 367 870 1,302 101
2,200 377 1,004 1,168 91
2,300 393 1,141 1,031 75
2,400 402 1,251 921 66
2,500 410 1,367 805 58
2,600 411 1,447 725 57
2,700 418 1,536 634 50
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A13197 2 wansA1 PPV, Adj-PPV, Sensitivity (%), Ad-PPY
Specificity (%) 91 TLC 52aUs99) 120.00
100.00
TLC . Sensitivity  Specificity
60.00
600 100.00  96.98 6.41 100.00
40.00 Fadu (Adj-
700 97.87  92.78 9.83 99.95 5000 PPV)
800 93.85  88.58 13.03 99.82 0.00 , ] ,
900 8889 8438  17.09 99.54 0 1000 2000 3000
1,000 8667 8018 22.21 99.26 UM 2 WEAIANWULANUAUNUSTZUINAN
1,100 7844 7598 27.99 98.34 Aj-PPV U TLC
1,200 7277 7178 33.12 97.33
1,300 64.12  67.58 35.90 95.67
1,400 60.67  63.38 42.52 94.06
1,500 5473  59.18 51.92 90.75
1,600 48.47 5498 57.48 86.83
Adj-PPV
1,700 4250  50.78 61.75 82.00
120.00
1,800 39.04  46.58 67.74 77.21
100.00
1,900 3519  42.38 71.37 71.69 }
80.00
2,000 31.80  38.18 73.93 65.84 6000 .A}" o AdipRY
2,100 2967 3398 78.42 59.94 2000 ¥ / adu (Ad-PPV )
2,200 2730  29.78 80.56 53.78 2000 4
2,300 2562 2558 83.97 47.47 0.0
2,400 2432  21.38 85.90 42.40 000 50.00 10000  150.00
2,500 2307  17.18 87.61 37.06 ,
7 3 WANIANYAEANUAUNUSTEIINAN
2,600 2212 1298 87.82 33.38 JUV 3 usnsanuUEATIHINI Y
Adj-PPV iU PPV
2,700 2139  08.78 89.32 29.22
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mi’]\i‘ﬁ 3 La@nsA1 correlations coefficient ¥a9A1 TLC (Ab-Lym), PPV ez Adj-PPV

( AbT_ 'Sm) PPV Adj-PPV

Pearson Correlation 1 -977" -1.000"
Ab-lym  Sig. (2-tailed) 000 000

N 22 22 22

Pearson Correlation 977" 1 977"
PPV Sig. (2-tailed) .000 .000

N 22 22 22

Pearson Correlation -1.000" 977" 1
Adj-PPV Sig. (2-tailed) .000 .000

N 22 22 22

**Correlation is significant at the 0.01 level (2-tailed).

A19°9% 4 LAAIAN y-intercept Wag regression coefficient (slope), Coefficients®

] _ Standardized
Model Unstandardized Coefficients )
Coefficients t Sig.
B
Std. Error Beta
(Constant) 122.175 3.616 33.792 .000
1

TLC -.042 =977 -20.465 .000

a. Dependent Variable: PPV

djluazdoiauanue
I1NNITNUNIUUNAIINIIYE N1TNRIAN
Sulszavsanduius (1) sy CDa” T cell A
TLC 984 Moses R Kamya uazag lnglifiegis
U 131 @989 WUNHAT 1 WiAu 0.739 umann
ﬂ’]ﬁﬁﬂwﬂmaﬂﬁ%’aﬂ%ﬁmﬁu 0.53 aglsfmugide
AnwIre WUIIAT r S¥RI18 TLC AU PPV WinAu
-0.977 %QIﬁﬁwé’mﬁuémﬁmwﬂﬁm%ué’uizﬁuqqmn
LaznsAneiadaiinuindn PPV wihiudosas 100
fizeu TLC #inin 600 \AG/ANUIANNAALAT WA
Anw1rea Moses R Kamya wagmgiz A1 TLC N
1,200 L%ﬁ/@ﬂmﬁﬁﬁaﬁmm uaﬂmﬂf}miﬁﬂm
984 Alirez Abdollhi LagAte WU A1Seay PPV
fisgfu TLC fndn 1,100 waz1,800 1wad/gnuies

feduns wnusovar 72.54 waz 21.24° auaiau
Fern PPV Fuiuaugnyuveslsn {Adeduanm
A1Y8Y y-intercept Wag slope 310 TLC wag PPV
A8 Linear regression lann y-intercept Wiy
122.178 ua slope Wiy -0.042 muddiy 91N
iAsananluunuaaunis Single linear equation
19 Y (Adj-PPV) =122.178 - (0.042 x TLC) aglaan
MurgaImeInsalnavInusuna CDA™ T cell
(Adj-PPV) 71 cut off wes CD4" T cell < 200 wad/
ANUIANTATINAT WAZAWINAT 1 5811319 PPV iU
Adj-PPV 71U 0.977 fduiussdadudusgau
gaunnuagmNNAaauA1 PPV fiu Adj-PPV g paired
samples T-test Wiy 0.856 uaneirAasiidnly

U32NauUn13AIUIUMI Adj-PPV 918 y-intercept Wag
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slope Ainan a@unsadrnlgnaLnuaInensal
wauan (PPV) 1¢ iflesnlalfinnuunnsnennsada
fisgduiiodndny 0.05 Felulsmeruiagagudieg
dloldnan1snsan CBC udraunsalde TLC Ussanal
A1 Adj-PPV mgann1s ¥ =a+bx dloa= y-intercept
uaz b= slope HAWVINAU 122.178 wag -0.042 Ay
a19U wazdaanunsauseidiuai PPV 91 TLC Tumisna
71 2 19U wa CBC e TLC wirifu 1,400 \wAd/gnuIAn

Tadns A1 PPV WinAUsaeay 60.67 kandINfiee1d

al

fins1a 100 Fogeiiiien TLC winiu 1,400 wwad/
anuAndaduns agivina CD4' T cell doanin
200 wad/gnuiAnladiuns 91U 60.67 f109819
Wudu usrAwes Adj-PPV winiuSeuay 63.38 wuin
A1 r 5819 Adj-PPV AU TLC wihiu -1.00 Jduius
gilannAududuszaugunn Jaruldainnisfinuide
pSsihifuuumadesiu mufi Mbanya D uavae
Idiae@nwl ™ Fafinnumnzanitasiilussondld
Tnsamzlulsimerviadiliifindes Flow Cytometry
wifiadesdnlui@ildngie CBC Fadagiuiily
Tsanenunannusis videlsmeuiauiausisenatinieg
Flow Cytometry usilailailnusnisyniu dlosan
felddnegduniadalduiads uazmndnusogs
ftforandunistlunisuimsdanisianauasald
Dede dafunansinuiannsmilulssgndldls
ogsazmnuarsnlifidlddefinduudesile
sz Fuuinisngugfnideiorlodd Tasfiugiu
Aoan599 CBC agudd wiogralsiniunisuseidiu
svowiing vaufAndeletlolfesedu CDA'T cell
Faslarusndudodd wu fsedu Coa’* T cell
Waeni1 500 wwad/gnuiAndadiuns duavinl
gidhumumesinideanas feanansathuunisfing

Uluussanaldlunmsvimneen Adj-PPV sialula
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finqusrasdilemenugnmsguyvislufihsivunazarusulaingslnonisnsaszsulaatuludaanis
MEYANAFBULTIRUAMAIUNANNTS direct barbituric acid (DBA kit) lughelsauvinuuazlsaninusuladin
geidrfumssnnilsmenunaiosan dmiauiu Tl wa. 2559 dwou 187 au Wulsauvni 24 au
Julsannuauladings 116 au waglsasauuimiuiasanudulaings 47 au nan1snsiainszaulafiy
lulaaneameganaaaunuin ﬂa;uéw’aaemﬂgwmﬁﬂuquwé 16 au (fovaz 26.2) uazliguyvi 138 au
($opa 73.8) drunannuuvaeuamUTEIugUYYS, laiguuy uazduifayyd $1uu 22 Ay, 112 AU uag 53 AU
Andusesay 12, 28 uag 60 MUARU wagnUNANAYNvBIMIFUYVREonTIaTasyAvadeugsn I UsHIY
MALUVABUANY 2.22 W1 dIuNanadauANLANAeAIn1sTaiideusnnauaunan1sasIa ANy
nquguyvistiadviinaneininguilliguyviedaiidod ey (23:4.5 uay 2555 ke/m? p = 0.011)
ueislenlmsnaleeslargandt (196 + 138 uag 161 + 93 me/dL, p = 0.047) uaznUINSEUYVEIURGNEIBLN
yulenuduiusiunisfuseanesedlaeiin OR 2.14 (95% Cl 1.09 - 4.21, p = 0.027) MINNANIITANY
flduansliifiuinfosas 25 vosfUrsiumvuuazaudulaingsiidrfunissnudsrsguyniileyssiiy
mnmsnsiamszdulediulutiaanny dufuaisinissussdiiioannisguyniluguaslsaiedaiionn

AITENINTBUNDNWNATUIUSLEL 7

o o o/ dl U a aa
AEATY: NsauuYs, Lsalumnuskazaudulaiings, laatululdaany

Tsameuaiesan Jwmdnum,

Assngunaniadng Sminun,

*nauivelindtn AusnAtiANISWIME WIneIdeveuLnY,

NFIYRTVINGT AUNATANTWINNE WINEIFBYULAY,
*gudifeuaziuuininyaiiadenwiend§URn1smenisunnd ansnalian1sunme uningndeveuunu
*uRingoUUNAIY
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Prevalence of smoking in patients of diabetes and hypertension in

Thailand detected by urinary cotinine kit
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Abstract

Toxic substances in cigarette smoked are the risks of cardiovascular disease and complications
in diabetes and hypertension patients. The aim of this study was to determine the prevalence of smoking
status in patients with diabetes and hypertension by using qualitatively assayed of urinary cotinine kit
based on direct barbituric acid method (DBA kit). The study was carried out in 187 patients, 24 diabetic,
116 hypertension, 47 diabetic and hypertension, who admitted diabetes and hypertension clinic at
Wiang Sa, Nan province in 2016. DBA showed 46 of smokers (26.2%) and 138 of non-smokers (78.8%).
However, the questionnaire revealed smokers, non-smokers, and passive-smokers of 22 (12%), 112
(60%), and 53 (28%), respectively. The prevalence of smoking detected by the kit was 2.22 higher than
those found by questionnaire. The results revealed BMI of smoker was significantly lower than those of
non-smokers (23 + 4.5 and 25 + 5.5 kg/m’, p = 0.011), but higher triglyceride was found in smokers (196
+ 138 and 161 93 mg/dL, p = 0.047). In addition, it was found smoked patients associated with alcohol
consumption in type 2 diabetes, OR 2.14 (95% Cl 1.09 - 4.21, p = 0.027). The results demonstrated high
prevalence of diabetes and hypertension are smokers detected by the DBA kit. There should have a
campaign to reduce or quit smoking to prevent long-term health effect in patients with these chronic

diseases.

Keywords: Smoking, Diabetes and Hypertension, Urinary cotinine
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AILAUYEUINANZNTIUNITRDITUIIILEITUAS
Felunyed Tsameviaiesan Jamdniu
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yanagaunlaftiululanie
nsasdalaftdululaanemeyanegeum
Tefdulutlaans (DBA kit) indniuwesdautasmnan
n1sngrintaftiuludaanizniundnnis Direct
barbituric acid reaction (DBA Method) nanafa KCN
Auandaifiu CNagdufu Cran Chloramines—T i3
AauaudRdu antioxidant yinLdu CNCL (cyanogen
chloride)lne CN* Miinduazduiu pyridine ring U84
laftlukazyinufisendu barbituric acid iin
ansusEnovdumdn gemndeuildanUinnsansiad
fivinUfRzenas 3-5 wh MntumeuUnd wae una
yeaeusnanilauenidinsguiielsiguyvilag
\Wigudtuasmuauidluyaneaeuuazeunanis
nagounigly 10 Wil mamsatelvinauinidelin
dvuyduluvaoanaasuiianansasusasieailan
Fausteudiudy 10 Talastuans (M) Fuly weidn
duunluvaeavaaeulansiNInTIvinlinauINLay
Jodunguguyvd (0BA+) usililiAndvuylunaon
yadey uansinsnsailrnaauuasfoitunguilsl
fgj‘uq‘vﬁ' (DBA-)
NHANSANYIANANTAN1TMTITAVDY
YANAFADUNUINAAULLUET (precision) wuu
within-run Wag between-run ionsiaiaagis
JaamedidulsyansauuUsusuren1snga i
(coefficient of variation; %CV) WU 1-2% La
5.0% sua1dy d@1un139539TRa1suInsgIulafi
WUILAWTU 1-2% Wag 7% AUaIdu kagilnans
AT TANIINEURL (% recovery) wudilanadeviiu
100% SAAududunsavindu 100 pM Arpdl
NISNAERU (sensitivity) 0.125 pM IaI1AAYBINIT
»721970 (lower detection limit) 0.43 uM Hagwu
1NNINTIVIEYANAgeU DBA daula (sensitivity)
WazALIWNE (specificity) Sovay 78 waziovay
100 sudndiy ileifisuiunangiafeds lateral flow

immunoassay"”

A19MIIINANIT A

n3733nAmM T BATIURIRE 19T S UVRINgY
Fogmnefeadoinsgisalusia Beckman
Coulter u AU480 iaaujinislsaneuiaiiean
Jardminu lnensiaseiunglaa (fasting blood glu-
cose; FBG) preistoulesinnfn (hexokinase) a513in
Insndweslsa (triglyceride; TG) meisioulasiun@n
A51InATEATU (creatinie;Cr) aaeddtouladunfn
Jaffe’s kinetic Waz#52273m LDL-cholesterol (LDL-C)
peslouleduifn

adanlHlunsAnen
‘mmmaamﬂé’amamiquqﬁﬁiﬁﬁ]m
wuvgeuanuuaziliannsnsaindsyanaaou
1neldaiia Kohen’s kappa NA@auAUuanNAI9AINIg
Fueilsgninnguillinauindeyaviagey (DBA+) wag
ﬂdmﬁiﬁmaau (DBA-) f8@dd independent — test
WATUIAMUFUNUS IEWI A TUAINNIEIAN LAY
o o A

N15gUUNIAIEAI Odd ratio AnuatedAnyd

p-value < 0.05

HaNISANEI

nNguiieg1e 187 AuLduwawiy 103 Ay
wazinavds 84 au o1giade 60 U Tusuauiidy
fohsummuniindl 2 Sy 24 ey FeANNTY
lafings 116 au uazgUaediilonnissauuimiu
vilad 2 uazanudulafings 47 au JAuady FBS
108226 me/dL AAuFaAY 128+13/78+8 mmHg
mam'ﬁﬁﬂmmiquqﬁiu Table 1 %WU11 N15ATIIMN
TeAduludaanziogamaaeulunguinedteiomn
Tinarduuan (DBA+) 49 Ay wazlinaau (DBA-)
138 au Anluiovay 26 wazfovay 74 mwa1Ru
AUNANUUUABULNUALGUYMS nauseensiilsl
Suntuyitleans nauiilalliguuardurianuyvian
Wu 22 au (Gewar 12), 53 Au (Sewaz 28) uaz 112
A1 ($opar 60) MUAIFU WarNUTIANANYNNSEUYLS
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filfannnsia wledduludaanizganiinisney
wuuaeunuludnaiu 49:22 viegandn 2.22 i1 uae
NUAIUABAAG BITENTIUUUADUDIURAENANTT
nsradinlaRtululaaniziian Kappa value 0.55 fie &
AuaenAaeaiulusgAuUIUNaTd
dlothAmaduailunquéinesns DBA+
U 49 AU WTguAungy DBA- 91U 138 Au
(A1314i 2) Wudhein SBP, DBP, FBS, Cr, LDL-C Wias
nauflenlalumndinaifu snviu BMI lunga DBA+ Zdne
LAZLANFI9AINNGY DBA- agheiitedAny (23+4.57
ke/m” lag 25+4.41 kg/m? p = 0.011) LAWuIIA"
Insnfweslsalungy DBA+ Aaalaziand1aINNg
DBA- 9g19iiled Aty (196+138 Waz161+93 me/dL,
p = 0.047) LﬁaﬂizLﬁumamiquqﬁmﬂmamimw
TndthusmepmaaouTafUamUAmIIEIRL (319 3)
wudnsiuueanesedidutlafoiifinnuduiug
funsguyva Tnewuinnaueufifuueanesediinim
L?ﬁlawiaﬂ’ﬁquwél,ﬁm%uaﬂﬂaﬁﬁaﬁﬂﬁ'ﬁgﬁq 2.14 Wi
(95% Cl 1.09 — 4.21, p = 0.027) druideune
91g 91M wazanIuAINNITALTATUNUT LA T
audstusiumsguynslunisfnwadad

a < =
A9UuaINIUNANITANEN

INHANITANYINUAIIUYNVDIAUGUYNS
AFANNIATILYANAGBU 49 AU 1150 ToLay 26.2
= | Ay oy = °
FeunnINLAINULUVADUAUANUTINIY 22 AU
a & | o= v i
Andugandn 2.2 Wi F@ngu1NNguRIeeng
MBULUUABUNULNBUTZIUANIUAINNTAUYNTAN
ndenuduaia Tuvagfinisnsainnisauynsan

ladfuludaaiizdaiganinflaannwuuasuniy
¢ Ay v v o A o
nan1sAnwInlaadteduinululssinaansIsusy
dn‘l 1 a U L% d‘
invaTInUITNsUsTEluNsgU/duRayvsanlagnis
ayvamnuUsnadafiduludaaiziiianiinisuseiy

' uanIINnay

3nn1stdasuany 1.49 111"
LUy UANUsEIUANLE M SEUMEAINIINTATIR
wuladdulutaane Jmudiauasnnaeenisly
LUUABUAIULAENITATIVINAIBYANAAD IR
ANNABAAABIUIUNAS AD LAY kappa 0.55

dlovrdegeiilfnauindrsganaaey 49 Ay
WUEEUTINAUNAUTEEIUNUUUFDUDIUNUIN
Tusruuiiieuguynd 22 au liguyd 19 eu uas
dudayvdtionns 8 au deteditavesyaneaeui
Humsnnaindseunnildlunisnsansestudy
liiansnsausnnguduiayvisioaeseenainnguguin
warldguyndldidesandafianulaligeowe Faiy
azuiiuldinnisnsatailinauandsyanaaey
uanaNNANIBENsTineuINgUYMILEIe 195l UR
nquitlaguyninagnguiduiaynisleassnae
MIIEAsEIUNaisaenaziuugukaldiled
aududuvestadtiulutiaanis 10 pM Ful wazes
gunaladaauiiianudutuveslafduludaanie
1A 20 pM luvaisfinguitdudayvideassagilen
anuudulaffuludaanyegussuia 50 pg/L™”
y30 0.28 uM Faduarfinininnisnsaniadeyn
yaaoutiazaTniald uidngusogdldfusayvade
aosnnuazuuwediazvilviaududuedladthily
Jaaazannia 10 e 20 uM azvhlildnavinile

o v aad
MNIIVINAIYITUY

A15797 1 Prevalence of smoking status determined by DBA kit and questionnaires

DBA kit
Smoking status
N (%)
Smoking 49 (26.2)
Passive-smoked NA
Non-smoked 138 (73.8)

Questionnaire

N (%)

22 (11.7)
53(28.3)
112 (34.0)
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ms’mﬁ 2 Biochemical data

of subjects with DBA positive and DBA negative

DBA + DBA-
Parameters p-value
(n = 49) (n=138)
Age (yr) 61+12.30 59+11.98 0.324
BMI (kg/m’) 23+4.57 25+4.41 0.011
SBP (mmHg) 129+11.23 128+13.98 0.804
DBP (mmHg) 79+8.27 78+8.51 0.409
FBG (mg/dL) 107+25.30 109+27.58 0.715
Creatinine (mg/dL) 1.02+0.32 0.98+0.44 0.491
Triglyceride (mg/dL) 196+138.10 161+93.50 0.047
LDL-Cholesterol (mg/dL) 121+27.34 128+35.41 0.231

a§Sigr1iﬂcant level at p-value < 0.05

A51971 3 Association of socio-economics status and smoking determined by using DBA kit

Parameters OR 95% ClI p-value

Gender (M/F) 1.78 0.90-3.49 0.096
Age (yr)

19-39 1

40-59 0.80 0.15-4.30 0.798

> 60 1.38 0.26-7.26 0.706
Marital status

Single 1

Married 1.90 0.52-6.93 0.328

Divorce/separate 244 0.59-10.16 0.219
Occupation

Government services 1

Others 1.26 0.25-6.26 0.781
Alcohol consumption (yes/no) 2.14 1.09-4.21 0.027"

Significant level at p-value < 0.05
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Comparison of the erythrocyte sedimentation rate measured by the

micro-ESR method and the gold standard Westergren method
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Piyawan Kumsaen' , Suttiphan Kitcharoen™

Abstract

Erythrocyte sedimentation rate (ESR) is a commonly performed laboratory test for screening
and monitoring of inflammation, infection, cancer or autoimmune disease. There are several methods for
measuring the ESR, but the gold standard method is the Westergren method, which is time-consuming
and requires a large amount of blood sample. This study aims to improve the micro-ESR method using
hematocrit tube and compare with the Westergren method. EDTA blood samples were processed for
ESR measurement by micro-ESR method and Westergren method according to the International Council
for Standardization in Haematology (ICSH) recommendation. The first set of 65 blood samples was used
to generate an equation for calculating the micro-ESR to the Westergren ESR. The obtained equation is
micro-ESR (mm/hr) = 0.0026x° — 0.1472x° + 4.1674x, where x is the distance in millimeters of erythrocyte
sedimentation for 45 minutes. The second set of 101 blood samples was used to compare the ESR
measured by micro-ESR method with Westergren method. Spearman’s correlation and Bland-Altman
plot were performed to analyze the data. Micro-ESR results showed high correlation coefficient of 0.92
and the Bland-Altman plot revealed an acceptable agreement (mean bias = 0.6) with the Westergren
method. The micro-ESR method is a reliable method for ESR determination. The test is faster, cheaper
and requires small blood volume as compare to the Westergren method. It is an appropriate method
for determining ESR especially for the patients with limitation of blood collection as pediatric patients,

very old patients and critically ill patients.
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