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Title: The effect of Halliwick method aquatic therapy in elderly women to senior fitness test
Sutida Sakunkaruna*, Yosawin Sakunkaruna*, Walika Prasertkul*, Varatta Nananon*
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*Faculty of Physical Therapy, Mahidol University, Salaya Nakhonpathom 73170, *Department of
Orthopedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.
Siriraj Med Bull 2020;13(3):185-170

Abstract
Objective: To investigate the effect of Halliwick method aguatic therapy to senior fitness test in elderly womsan.
Methods: Twenty-eight women aged 60 to 8O years participated in this study are divided into 2 groups: one
group using aquatic therapy and another using non - aguatic exercise. Outcome measurements consist of the

6 physical senior fitness tests which include strength, endurance and flexibility. Independent t-test was used for
data analysis.
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Results; There wers statistically significant differences in chair sit and reach test between aquatic therapy with
the Halliwick method group and non - aguatic exercise group. (p=0.002).

Conclusion; The Halliwick aguatic therapy can increase trunk and lower extremity muscle flexibility.

KGYWOI'd.S! FPhysical fitness; aguatic therapy; elderly
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Soyad [Faviavasmsdouaiinsnsgans
wTAalAf Ganasi Shapiro-Wilk test 191
Independent Simple t-test Sugnianlddamed
NavaEaRE e wowSeufiauaiauIInnn

ATANTIONINN NI ﬂa;uﬁaaﬂffﬂé’ﬂluﬁﬂ nguiiliinaaandids p-value {2-tailed)
T
Chair stand test (ﬂ%\j) 13.92 + 4.17 12.21 + 3.23 0.236
Medified arm curl test (ﬂ%\ﬂ] 14.21 + 4.37 13.71 + 1.77 0.695
2-minutes step test (ﬂ%\j) 85.78 + 13.69 77.85 + 1316 BES
Chalir sit and reach test 3.83 + 8.93 6.53 + B.57 0.002*
(LCAURLURT)
Back scratch test (L“ﬁuﬁmm) 2.4 + 131 5.54 + 11.83 0.812
2.45 meters up and go (?Jmﬁ) 7.4+ 1.26 7.61 + 1.25 0.693

IRUAATATIHURNFWNAIERR p < 0.05

maniazagigaiam 2 ngu Teamnuaauunn
s it An et ifl p<0.05 Faaanad 1

HANIYAFaLYINANARAIY Independent
sample test WUIMANSNAEAU chair sit and feach
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Mt Redadvad A ai b (p201002) way
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30 second chair stand test, modified arm curl
test, 2-minutes step test, back scratch test Way
2.45 meters up and go
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Title: Change in platelet count according to date of illness among pediatric dengue infection
patients at Mae Sot Hospital, Tak Province
Sopon Assawapalanggool*, Srisuda Assawapalanggool**
*Unit of Pediatric, Mas Sot Hospital, **Unit of Clinical Research, Nursing Division, Mae Sot Hospital,
Tak Province 63110, Thailand.
Siriraj Med Bull 2020;13(3):171-182

Abstract

Objective: To investigate the change of platelet count among pediatric dengue-infected patients admitted to
Mae Sot Hospital.

Methods: Retrospective data collection was conducted among pediatric dengue patients aged 0-15 years who
were were admitted between 1% January 2014 and 31% December 2018. Baseline characteristics were described.
Count data e.g. presenting symptoms were compared among severity groups: Dengue fever (DF), Dengue he-
morrhagic fever (DHF) and Dengue shock syndrome (DSS8) using Fisher exact probability test or Chisquare test
where applicable. Continuous data e.g. age were compared using Analysis of variance: ANOVA or Kruskal-Wallis
squality-of-populations rank test, depending on data distribution. The Change of platelet count was summarized
and multilevel analyzed including post-estimation prediction with graphic iHust[_at}ijr:rl

Results; A total of 909 pediatric dengue-infected patients were admitted in our setting:’rhere was no statistical
significant difference in gender among severity groups. Thai were 5 times‘and 2 t_imés maore than other ethnic
among DF and DHF groups respectively. Contrariwise, Thal was ab.gmt 9 8, t'irf}e:@;,}é’ss than other ethnic among
DSS group. Platelet count of all dengue patients tended to Géolinb', reachedptheir minimurm on 5" to 6" day of
illness and then recovered. Patients among DHF and DSS gropr'is‘S tended to have platelet count above 50,000/

LL and 100,000/LL around 7" and 9" day of illness respectwve\y H@\Never 679 tests of platelet count in total

among all severity groups were unnecessarily prescmbed after Thelr msmg tendency above 100,000/LIL.

Conclusion; piatalst count of almost all of ths, —gatiehm,amﬂg’ DHF and D38 groups tended to recover their
safety level after 9th day of iliness and appointgient for re€hecking them may be unobligated.
Keywords: Pediatric dengue infection;\_-Qlal_ter\e";;;ten@éﬁoy

Correspondence to: Sopon As_s_a;wégfzﬁanggoo\‘_.E—mail: soponass.01@gmail.com
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AsEUENM 1IANANILLoazia 1Yo a1udau
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mafiluadsfuiueoalsade?® mMInsIasien
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pausd Jiaalunguldidaanaanimaf (dengue
hemarrhagic fever) wasliidnnnanumaif 1n1as
AL EuTad A s (dengue shock syndrome)
gnamilunguiidanniaguuss (severs dengue
infaction)* LananifanuIsaaEalaSae e
malufienslée® Tnagihangutasiiu reservoir
Twrggsnasunslsala

ArsmIrsiadtadanisingnlaSanaflw
[usiiin g amawisngui dduanufeunsadl
1IN T EI A A AN g uE M TEAN
wasRAmNL 115359 e ag (presumptive) a1t
UsziRnisadly endemic area wagnsmIPEaR
AU {complete blocd count) %ﬂ%wummwa\j
2a0dIALAERT17 NNSaRadauLnAslfEs, Lagii
'ﬁﬂil‘ﬁ'guLL'ﬁﬂ%\iﬁﬂﬂi%’J“ﬂlﬂ\ﬂWﬁ’lﬂﬁﬂﬂElﬂﬁﬂﬂ‘ﬂﬁﬂm
BasaznumsmuaadEnalinivadindan
Wi (hematoorit) ;g”ﬂmﬁl@"%'umﬁﬁmﬁmﬁm
AunnaapasldsunTaaed aau §iifnn e
srmnzLie fu s s te i TS ur s msa9 vy
fananala5d waufian wasuauRuasngmns
e l3aLeaf (virus, viral nucleic acid, antigens or
antibodies) Wiawattiamanlznauf Th5a
astuaued hSazaunsananyuasuy va
Sauden vundnd wantaudo sl sawsity
Uramazfunanaulszna 4-5 5u lunasilsziu
Laza [ IRanNISASISHULAURU D HTIS LHIZHE
Tn¥awsafludiuduiu immune status waagilae
nsfindangs favivirus TugBanaziudilan §
Uanfildirafadovaa flavivirus vialuimals
Sudmduilaufulseandolunga flavivirs 1
Japanese encephalitis, vyellow fever Rzl
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waspasadilamithsganiaihariuasfinma
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saAmsaudalanuusilfauisasmina g
thalfidawndndaiuwa Ty’ wagdno
wnAsAaaflunngaursnsamiaadrlanFata
UaapsaRaldmni 50,000 malalasans ¢uL) wAs
SouusilimamniuiaiumndfiAu 10 52
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thandnfisdtalaSmmad a1g 1-15 1 #5005
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Gan Guhanfinnzunsnfouuusafianiiziy
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wulpswng HImEFIn gasainmssusindaya
81713 INNTUARY VWA LHaTA a1y TsATau
HANIINIINNAURTRNS hematology 990
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ol 3 ngu [Hun THeafl (dengue fever: DF)
I2i@amaanieaf (dengue hemorrhagic fever:
DHF) waglfdassanaanfdmasion (dengue
shock syndrome: DSS) a1nA1SERUANE TR
pavaeianisitedsld 10D-10 Wiy
A1ATELHIL AT LTI NANENTTUNT
a3uassumyIsalumyud Tsawanuaudann Lan
"?1; COA 020 MSHF REC 023
aapflilun1sianeidaya
Fiamgiioyara 1 fad Adanssann aBny
Waudayassatiuszrinanguliined [daanaan
i waglfidaeaanaafniaagdon W aans
wsnu wwer Teald Fisher exact probability test
W38 Pearson's chi-sguared test B1U assump-
tion apuidya wWisufaudayanaiiias W a1
Taaldnsmadgauagansa Taaa (Kruskal Wallis
eguality-of-populations rank test) WIARITILATIEY
AL LUTUsU (Analysis of variance: ANOVA)
Fufudnuagnanszearasioys wanEuens
Wanwulassunundadanlaaliaieis dau
Lﬁil\flLUUﬂﬂEﬂ'ﬁiﬂu Fiagred s dauud asaa
NARLRDAAENITIAIZRORDALNYSZAL (Multi-
level analysis) 530807 5WaAINTMYIUI BFU LD
naaausl assunundmdanlufiiafinie
A luus agngun1anAu 19 LATIEH aAn o

WHIZAL (post-estimation prediction)
NANITANWA

Al Bnifisda lFmaafiindunssnuu
WHLARU15IEA5TATsan e U AL da AsEr 9l
WA, 2557 2561 dduaurudu 909 Ma ARoan
12 s1milu DHF Al§5undndasilasanilings
Baamquuriiafulideraanlunaiuains
gausuguan 6 n dnrazualaswiariians
Tan3zRn 1 578 WaZFaTINeINAIILADFADNTULS
wanfipdudanunsnssanslunana@on (dissem-
inated intravascular coagulation: DIC) 5 78 (gﬂ
i 1) dhamsnnusae i Fnwnutaniy DF 171
718 DHF 667 1181 uag DSS 59 118 (IN9197 1)
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Fo & = X 2 e es as 1 P
HUraAnfaalIamannsusnw s wuga s U w.A. 2557-2561 (909 AW)

IESundsdasilsveninnindeannnuay
AEREAAMINTY 20,000/l 6 AW

- isnnageulaswigamanalansgsn (Infection
associated hemophagocytic syndrome)

—>
1 AU
SEamInanagiandunaiiukazisau
LAE PUNSASEaNe (Disseminated intravascular
coagulation) 5 Al
¥ ¥ v
TdLman L ihanaaniman lidanaanwmanaiaiisian
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(Dengue fever: DF)

(Pengue hemorrhagic feverDHE)] (Dengue shock syndrome: DSS)

667 AU

59 AU

FU 1. wanedruaudileBadameinussdun iy uesikazgiendnaannnasine

pr3afl 1. sunugla e i@aasanes® waglfidansanmafndangiondSuliSnmluumunnas
AN FEIL WA, 2557-2661

. DHF (667 A) DSS (59 AY)
i P
n % n %
2557 17 20.2 5% 67.9 10 11.9 0.292
2558 44 16.9 199 76.6 17 6.5
2559 G5 14.8 81 80.2 5 4.9
2569 49 10.5 189 o 13 5.2
2561 46 22.9 141 70.1 14 7.0
3794 171 19.1 667 74.3 59 6.6
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AU BN AN LA S A T UUA R USEA
AnuuuTanadlavia 3 nguluunnsady Tungu
DF uay DHF wusulnauinnsasbilssunn
5 Wn WAz 2 Wnmuasu Gagaz 83.0 Weaunu
foray 17.0 wagdanay 68.1 Waufuiauaz 31.9)
Tuanief ngu DSS wuduauilhasanfannni
Aulvalssann 1.5 win Geaay 61.0 Waududos
8% 39.0 PNUAIFL)

fAihnngu DSS daguedntdeandingy DF
uay DHF (5.8 £3.9; 7.6 =4.3 Uay 8.0 +4.3 My
8191 p<0.001) Mlaangu DHF wag DSS Wiy
mainwhlsanaruiaiiniingy DF (3.8 1.5;
3.8 £1.4 uay 3.4 £1.6 TWMUAAU (p=0.018))
s dantswansualraiAalan Asuseazainis
PEASLUUNNLALEYS [un Uevieg anday Ve
B pmssnduiwylFsesadllAn Ursndnuia
Uandin wasiiin (sl 2)

; . "
p131efl 2. AnwasialuzasdilaeAanfndalafanef FuuneussiuAnugulsaaanlan

DF (171 AY) DHF {667 AL) DSS (59 AY)
P
n % n % n %
LA
ighd| a0 52.6 300 46.3 30 50.9 0.307
Hély 81 47.4 358 53.7 29 49.1
Hans
Tne 142 83.0 454 8.1 23 39.0 <0.001
allals 29 17.0 213 31.9 36 61.0
ant (1)
&1 14 8.2 B1 9.2 10 17.0
1-5 49 28,7 155 23.2 21 356
6-9 &0 29.0 178 26.7 15 25.4
10-15 58 33.9 273 40.9 T3 22.0
Mean +5D 7.6 +4.3 8.0 +4.3 5.8 +3.9 <0.001
Body weight: mean =SD 28.8 £16.1 28.0 £15.8 201 £12.8 <0.001
Weight for age: mean =SD 1103 +£34.3 102.2 +29.4 96.4 +24.8 0.009
Fumgianiulifawlulss
WenUAS WA Al
1-3 93 54.4 274 411 25 42.4
4-5 62 36.2 320 48.0 27 458
»h 16 9.4 73 10.9 7 s
FunsuliZnslulseniua 34416 3.8 15 3.8 +1.4 0.018
murdaEulan: mean +SD
ansllandu
npdsuy 137 80.1 486 72.9 45 76.3  0.143
Bl 7 4.1 26 3.9 5 8.5 0.233
tandudianiinda 55 3.0 264 396 20 339 0.166
amviag 114 66.7 451 67.6 40 67.8  0.983
CRIEHLT 102 59.6 336 50.4 24 407 0.031
gLy 67 30.2 401 60.1 27 37.3  <D.001
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PDNHANAFOU dengue antibody lugisumnas
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tested) WARIAIMITNT 3 FRTIFWUNANITATIA
dengue IgG ihuuan Tungu DSS wnaingu
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fudanay 251 suan ) ARITWLHANISHTID
dengue IgM Tuuan lungu DF, DHF way DSS
wihiudasaz 14.0, 28.0 wazdatas 26.5 mMua i
s fnunansna dengus NS1 anti-
gen Wuuanlungu DF DHF uaz DSS wihdusan
8% 43.9, 1.2 uagiouaz 27.1 woafilavanusly
LHALNGURIUAIAY (Ma30tag 91.5 96.2 uazin
8 32.7 AgudmanfidenTaslunRazngum ua fi)

F159A 3. FIauIAzHANI3AIMTI7 Dengue antigen and dengue antibodies (qualitative) TWE1loauaAvAIUssdU

ﬂ’.]'lﬁ.liw'tdl.l.ﬁ\fl'ﬂa\“liﬁﬂ
Dengue NS1Ag: n [%]
Aoy DF {(171): 82 [47.9] DHF (667): 78 [11.7] A\?SS (59): 49 [83.1] £
Positive Negative N/A Positive Negative N/A Positive MNegative N/A
lgM+
C lgG - 4 0 7 4 0 101 1 2 0 119
lgG +
‘g G IgM - 0 7 23 0 3 260 0 26 0 319
°
=
% lgM+
=
T ClgG+ 5 0 8 1 0 81 10 0 0 105
&
>
T IgM-
a
£ clgG- 49 0 14 35 0 72 2 3 4 181
o
o
3
o
g
o NA 17 0 37 35 0 75 3 0 6 173

nasdaaaaiilaati 3 nguiuusliuana
Tuud 2 waaliuasshiigaussinaiudl 5-6 2ag
Astlan antiuagane q nge L 7 vpald
Ataalundu DHF fu DSS fsmaundadansn
figaiannin 100,000/pL ot lsAauuianga
DSS axilsvdusmilgraanindaidansninngu DHF
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srTad 4. nslaswudannds@aaniuTutae fihadvunanissauaruguusadaalsa

sgAuLnAaLaan (L)

DF (171 au) DHF (667 A1) DSS (59 au) P
Mean 5D Mean 5D Mean 5D
il mé’ﬂﬁ'uﬂm} <0.001*
1 248000.0 +48105.0 225102.0 +31112.4 290600.0 +158837.3
2 182475.0 +83682.9 1512525 +84419.9 183750.0 +125138.3
3 180632.4 +8085.8 114071.8 +53196.7 84395.0 +650547 .1
4 170989.1 +48664.9 82204.3 +h0348.8 56237.1 +58217.9
5 1582083 +48573.2 54433.8 +43055.2 4533617 +42548.5
6 1422051 +411582.7 R4554.8 +35850 7 42808.0 +40841.2
7 188627 .4 +32020.0 83151.8 +482689.8 51481.5 +35208.3
2 120058.8 +651924.7 84567.4 +85331.5 71153.8 +42402.8
o] 235B45.5 70733 1418583 +103724.8 1222308 +108058.3
10 278800.0 +1380258.2 227218.2 +122821.0  118838.4 +84477 .5
11 360500.0 +143207.2 294523 4 +131829.8 . 252844 4 +243858.0
12 390000.0 +30789.6 333272.2 +170840.3  152500.0 +201525.4
13 461200.0 +118108.9 4184483 +182503.8 3582500 +143923.7
14 4345000 +73885.3 4388214 +135018,6 3582500 +233253.1
5 427000.0 +55468.0 381742.3 +175214.2 3700000 +100374.3
@
S 5000004 * : H
‘S 400000 el ¢ . i H
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Date of illness

* ¥Y-axis is illustrated in logarithmic scale
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Prediction of Average Platelet Count by Severity of Dengue Infection

6 il 8 )

Date of iliness

Dengue shioek syndrome

Dengue fever

Dengue hemorrhagic fever

*Y-axis is logarithmic scale
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ddhufindalhaneAlulsen e uautaan 1
.. 2657-2561 wundungu DE 3auaz19.1 DHF
fauay 74.3 waz DSS Fauas 6.6 Gunisfnulu
TaangALNI R TIuTINT ayana g TEM N
% .6, 2550-2553 wu DF Jauas 50.3 DHF Sauay
38.1 uaz DSS Fauay 11.6% faailonArx
LanFEsIRnasnIunIdedanalfiiaa s
unnsisludndruansngugthefiiiu primary uag
secondary infection fifinswldouulaadian
wanul” wavdnwasnsssuieaslsAniantoe
wluatu (periodical) yn 3-5 T FaReadaafiu
mumnﬂﬁwuﬂaaﬁammwgﬁmmﬂ‘m“a””

guhungu DF uway DHF dasdlngilunulnglu
anigAingu DSS dndnayuzshem ATuuan
r;mﬁmmﬂu Berkson’s paradox %mﬁmﬁa\jmﬂ
referral bias NaMAa grhnfifianugunsedu
T iludthefiFumsdesannainlagwannazas
Ussmadautinu Bndauntagnadasainanndanu
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wananiA LN sten i uNa N aINN1TLE
feuimafimnarunn waevsa Aruenawnly
NI RAEI TN NATURAN TSN
ansdaularaadafindalidaaaily
mafnEtiAe mmItiafswe biand uiauasia
ARAAAULATNTTABYTZUUN TR HIIAA L ARY
Fumsfnenaw® angwdnzasgihelungy DSS
lunsAneiiianndinau DF uag DHF danaday
fumsRnwaululng A waziarsiees
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MagouFnENsENaINTeNIY MsFuEnETEIaN
Femaivaeiinanindanesaniiuianasfinay
FegailafinuiulFnesa i nanuslusans
LLazzﬁ’zycywm%mﬁmmimﬁﬂuwaamma\j U
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Arlaaviaaung uduualdanndauula
BadnasLaD AR Tragilaalunga
DHF wag DSS dndluaiasdanununanaannal
guaAiL 50,000/l Ussinaiufl 7 [QR: 6, 8]
was 7 [QR: 7, 8] muan sy Fufanandnulung
ArwainUsanaiufadanadenaitnaagiae
Tunau DHF wag DSS andlvaiwinfy 3.7+1.2 uay
3.621.4 Fumudau® narnnLEanuTglae
viglungy DHF wagnau DSS dndlnaagidnuam
inEsBannaugeiwiu 100,000/uL Useuimn
Fud 9 Femansalfuansfnuilumsinguls
Aaglutngilaan fuanwisdendmaneaniman
dnnunisdaalunsnseansasanauniinagly
sl stunasndunsaiuayuiauusinan

avAnsawdalanWanusadrmiaagilelunga
DHF was DSS anaahaanduaiin 50,000/uL
wazdrlaaddnnn adng fnaaaaulF5usuuni
Iloafusaan ndafisnansavii i A i naan
Ihagnalansan
wiavansawndalandAuueinfanans
Ao dilaalumafnntadiuniadanggnidman
wnzdamiusanldton o 167 A3a 457 A
uag 55 maasngiaglungy DF DHF wag DSS
FIUATAL (ma’m‘ﬁ 5) %al;jﬁﬁmﬂmﬂmﬁﬂﬁum
Smasndadasmanin vaivnaaealfaaly
drntlaslszana 61,100 v manlusausn e
druau Toun sldrelunaiung Jusu

#3197 5. FufintenSedudefseduindnfananiivazfudge seduinAndaniufatie 50,000 waz 100,000 wazdiuau
nmssidanfinmunaniavdeszduindaifaniuiafiue 100,000/UL sasdaagpiuaavszduindaifansgadiuunniy

AMUFHUTITaen1TAAEalaianed

DF {171 Ay}

DSS (59 AY) P

Sufisdundadansgn: 5 4, 6] 6
Median [IQR]

TufissduindnlBansgn:

Median [IQR] 137000 [118000, 40000

SN A ALE o AR 4R 164000]
(/ML) Median [QR]

W e w o e A

TUATEZAULNE ALRD AHUFAD

=50,000/LIL : - - 7
Median [IQR]

oA W =TI TR
FURTTAULNE ALR D AHUAT
=100,000/1L: = = 9

: Median [IQR]

PUMTRIEER

AL ANTHHEITIY 167 457

o e X W
NARLRERWUAT
=100,000/LIL (ATY)

5. 7] 8 5. 6] <0.001*

[23000, 21000 [11000, <0.001™

8000] 38000]

[6. 8] 7 [7. 8]

<0.001™

[8, 11] 9 [8. 11]

<0.001™

55

*Global test, ®Kruskal-Wallis test

Abbreviations: |QR: interquartile range; SD: standard deviation
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