May/June 2006

Volume 27, Number 3

www.burncareresearch.com

]ournal of

Official Publication ol the American Burn Association

Pathogen Responses of Antimicrobial
Ther
R Shankar, KA. Melstrom Jr, LW, Smith, B.L Gamelli

Survival and Length of Stay in Older Burn
Patients
B. Pirmakac, E. Matros, M. Semel, BE Chan, ef al

SCORTEN Overestimates Mortality
S0, hmahara, J H. Hotmes (V, DM, Heimbach, ot al,

The Epidemiology of Intentional Burns
A Reiland, M. Hovater, 6. MeGwin Jr, et al.

Cytomegalovirus and Burns: Current
Perceptions
M. Tenenhaus, 1.0, Rennekompll, M. Pra, et ol

Prediction of Mortality After Burn Injury
L.C Caneto, B, Galvez Jr, GE Twrner, ¢f al.

Invited Critique
J . Suffle L

Hydrofiber Dressing: Silver or Silver
Sulfadiazine
DM, Carusn, KN, Foster, SA Blome-Eberiwetn, et al

Critical Care Pharmacist and the Burn Care

Team
N.E. Putel, C.F. Brand!, (L Youler

Adapting Adult Seald Safety Standards to
Children
KR Diller

Invited Critique
TL. Palmieri

Developing a Focused Scald-Prevention
Program
KM Cagle. JW. Daviz, W. Dominie, ot ol

)
%

5

)

=z

iation

Reconstruction of Attempted Suicide

Charcoal Burns
A Burd, K Alowed, PV Norombha, et ol

gediah'ic Burn Secars and Fibroblast Growth
actor
8 Akita, K Akino, T fmaizumi, of al

Positive Pressure (zloves on Hand Funection
KA O'Brien, G. Weinstock-Zlotnick, et al

Vancouver Sear Seale and the Cutometer
H-0. Rennekampy, Jf. Rabbels, V. Reinhard, ef al

An Economical Vertical Microstomia

Orthosis
A. Bwwal-Vern, 5. Davis, o .G, Thompson, . Clark, of al,

Systemic Immune Response and Local
Wound Healing
M. Haberal, A. Ebre Sakallioghs, O Basevan, of al,

Adipocyte Apoptosis and Altered Fat

Metabolism
LA Mertyn, 8 Yosubara, M. Kanekd, H. Sugita, of al,

Closed-Loop Resuscitation of Burn Shock
.0 Kramer, S.L Hoskins, G0 Elgio, f, Lw, H Ying, el al,

Cochrane Library as a Resouree for

Evidence
. Wasink, H. Cleland

Attitudes to Face Transplantation: Results
A Clarke, J. Sinemons, F. While, el al.

Pneumatosis Intestinalis in a Burn Patient
I Balledur, T Meturry, M. Zisger, of al.

Collagen-Glycosaminoglycan Copolymer
(Integra
MA Claymar, S M. Clagman, D.W. Mozingo




Comparison of Positive Pressure Gloves on Hand
Function in Adults With Burns

Kimberly A {O¥Brien, P'T, TIPT, Gewen Weinziock Flatnick, MAL OTTIL/T, OTTT,
Hope Huniter, PT. Roger W, Yur, MD, FACS

Ll purpras ol Uiy stody was tosalpe e it ol o stwdacd, sostoue-made prosore plove
v ' Lhe NewYocle-Presbrterian Diexteaty O losee (5 Y1006 weitly slon application on the palnwe
anface on [maional hand e of o aervvors A standad, aetom made pressure o ove and
NYDIIHS were piven Lo LB parlivdpanty In o radomized ocder, Suljeds wore cach plove Lar 7 Lo
10 days dwing, all activities of daily lving { ATIT.) YVarviables snch as hand tunchion, ditfiahy of
e and grovs motor AT, and partecipand glove prelerence were ansesed with each sdove son
diticn, Thta collestion of the second elow: tools place 7 ro 10 daes Later Inecrporating a oquasiexr-
preimental, repeeated measnee despon, A cengsoser desipn weas nacd tooanalyeethe data. The
WYTTHT demansteared significantls berter eesnlrz in all of the fown outoome catego i=s mea
siiped: tiow: 1o complete tae [ebsen, the Jobscn Likert scale fine motor AL, aud foss motor
ATIL, This study demonstrated that fupetional tasks took Less time to complete and worc meoe:

eawly perlormed when wsing the WY P (] Faon Ceare Res 20005, 17: 330 344

COTstorn TRl Prossurs Barmants Comimnly 4ro o
oemnnenced atter o born ingary for propbselacdes o
agemen! of hypertrophic soa tigsue % Furn s
vars Toutnaely wear the clasticieed warmaonts 23 hoears
d day dodng all wstvites oo offort to mmdndodwe
searing. Panenrs who have sgstained band Torns e
poars thiat prossre wloves can intorfore with acTvities
o daily Bvicg (ADLY becwase of the poos fictdenal
propertics of the materals msed in tha glve®s palmmer
srfiuc, It has bocn deseribad inehe Biteratare how the
wse of conventional gluves cun nogatively influence
sy forae, A

' - g N
g ;]n.j pincist arigtth, _EL_TJI}: futizoe,
frnchienal sensaten,”

T and dexterty,™ 1 all of
which impact Janctonal buaod wse,

Gloves worm b ididuals tnthe saakplace tupically
have leather o plastic raterial applicd to the entre wr
face of the palm, Bropononsde stadies banes demonstrated
thi Dot Trnpact ofthese work glonees on taska Trvoly
iny cnandpulatdon of select tools. "™ Mure recendvy, an
ooy study bas stiown that selectve placement of
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the materal andesienatod areay ot he palner arfuee is
mome effrctivie. ® Oiven thiis infonmation, tie NewYork
Preaboyterian Dexueriy Glows CY PTG wws designed
with selective sneos plucmaent Smthie pealrmoe martoe ot
i pesidve prosswe b, The results of o sy con
dncted omouninjared participants famd chat funed:eal
tasks 2y well e fine tetor aned aross motor A1 were
adeer to cxeemes s tools lews oo to complete with the
prestorype desien of the WNYPTH3'

The purpese of this stuchy was tocompare the fune
ol berefits of The MewYork Presbyterion Dos
terity Glove (NYPTIG; Figre 13t stardard Turn
prossnre gliwe (5175 Bimure 20 in patienty who had
sustrdned land bocns, It was bvpothesized that adults
with hane urme woealid demenstrare moere osse in
performing daily tasks whoo acaring the NYP1I as
comprared with when wewdng the SPC [t owas by-
parthesisad that wear o the YT would Facilitate
thie cuse of pertorming dudly tusks o8 compeced with
windring the S for aduts with hand barns,

MATERIALS AND METHODS
Subjects

Adulis veloo gl susbiue Laad bocws cogudrig, pres-
ST ZArments wisn Tectiited from April 2004 o
October 2004 for this quasdesperimental. ropeatod
wemgsiee slude, Subjects seoved 4y el vwi conbnl,

aiv
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Figure 1. The NewYork Presbyvterian Dexterity Glove.

receiving cach zlove ina randomiecd order. Faclusion
cnferia were any known orchopedic, neuralogic, or de

velopmental disoders of the invabaed npper cerreming

Those subjeas unable to lellow thees-step commands
w English also were cacluded. “Lweney-twee aduws
signed w written consent approved by the Tnsticutional
Bevicw Board of MoewY ork-Uresbyteman Wall Cornell
Medical Cenrer. Demograplue daw collecred wicluded
age, sex, rece, hand dominance, TRSA bum, and enol-
oy of g,

Instrumentation

The first owo anthors made minmal modifications o
the protoope sucde design of the NYPDG based on
feedback recetved from the previeus study on unin-
jured adals, The sucdewas changed to silon, which is
more Hexible and can be sewn into the scams of the
ghove for inereased durabilive, The JTabskin Trvision
of the Torboer Group, Ine. {Toledao, OH} manfac
turcd the gloves from the anthors’ design, That final
design was psed for the 22 gloves subsequently or-
dered For che subjecrs in the study, Procedures for
assessing the variables were similar o thar of a previ-
ans study ol pressure garments by the Best two au-
thars as is descrined in this ardicle.

Partcipancs were tested with the fellowing objoc-
tive and sulvective measures while wearing each tvpe
of gleve: the Jebsen Hand Faneon Test, a Likert
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Figure 2. A standard positive: pressove slove typreally weorn

by patients with hand burns.

scale of the Tebsen tasks, 2 Likerr scale of fne motor
AT, and a Likert scale of gross movor ATYL,

1. The Jebsen Hand Function Test (Wisdom King,
com, Inc., Crecanside, CAS consiss of seven sran-
dardwed, chjective vasks, The scven timed west
irems inchide nnifaceral rasks chat comprise daily
activitics (Table 1. This rcliable Jebson hand
Hnction®® test has been used Across @ varicly of
dizgnoses, ircluding  hemiparcsis, ©  raumaric
quadriplegia.'® rheumaroid arthritis, ¥ burn in-
juries, ™1 and with uninjured subjecis.'** The

Tehsern alser has beer vsed o evaluate varions in
rerveniions such as m-::rli:::{?iﬂ_ru;,lS L‘.u|:'.'hm;4:rv:,:‘3
tpe of positive pressure gloves,™ reatment pro-

Table 1, L'he caskes on1 the Jebsen Hand Punction test

Witting

Parming cards (simuiared page turmng |
Fivcking g amall abjects

Simulated feeding

Siacking checkers

Tolting, ke Ll exlgeans

Ltang large heavy obpecs
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1owls ,J’D fineticmal dmpact nf Rln'gy“_@-‘,ﬂ
ol il-r'P'_’-::"I:;l?l;JluiI‘I'II'I‘I'-"}-.."I-]'iZﬂLI-I':-I‘I."_js and 1 predicy
outcomes.

P '%ulﬁiﬂrm nsed Tikerw saores rangdng leom © dvery
eary s 1o b very GiMeult oo indisi dually raw 1I'u
seven fasks attor completing the Jebsan tst,

Ao A Hs ool Ane menoe AT 5 1hat are dififeull 1o
exccate while weaing poesswe gloves wasz ide
fificel by oo panal ot pheedeal arted ST bR TR
therapisiz from che Wew ook -Traskwieran TTos-
pital arn anit. The snljocts were asked o rame
thies ezl of diffienlry performing L3 fine motor
tasks onoa Tikerr scale rom 1 (very easv) 1o &
pvery difficalt) (Table 2_:-.1?

4. Eloven gross motor slcills were ddentfed and
selecied in he same marner Table 33 Thesu>
jorts woere asked fo rate thoir evel of difficulty
froem L ivery cusy) to & Svery diffioul st

ine-

Proccedure
After comeent was obtained, the subjecrs” oeolved
hand(s) were measured by an expericnoes ropreic
ratve f'rmn Stabl smngoal Company (Riverdale, WY
wbrey weow trodned and deemed competent by the o
A e & thislirst cnccunze, Sircumiizrenal e
smTeThen s wors Taken ar spociticed auatermical sites s
pier whnclacd '|.1I.:I.LT.1LL Both sty of prowsws ploves
wars designed  Tom the same neasurcment wilh
closee s, cxtendee ty thoowyt, and proosddisd an
prosigtely 200 30 run Hype (ay per maoafactoees®,
At the socond cncommter, stbjects woere assigned
raricloein y aither the SPG or the XY for the first
trisl, The gurment wes wssessed for adegquate fit by the
firat auther. Vorbal aued writren istractions s
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Table 3. Treans an the Grnss Marce AT Taloor Seale

Flacing, s Remering, Heawy { 1hiscre From g Saelf
Heldivg, o plune

TLklicnr baelrails o1 slars
L'nrning asceciing wheool
I'nrnine. a don knoh
Frevumirwe, o cans ol hiapuad
Dorinyeivgy cup be mouthy
TTealdirg qrest Szm

Ty voreal Lox
Ponuinzg a cartern of milk:
FEmeshing —eeth

conveyed o the suliects to arudnally increwse plove
widr o 4 bowes Lo 23 bowrs dudug 4 6-day Qe
[came, Qnre e 23 howe per dayscaed i le was attained,
subjects were instrucied 1o wear the alowe during, all
dady actvides, reovng the glove loc badung aod hy-
gieriz purposes oaly. Thisweadng scled ule wanuld con-
fome nal the snbjecr’s s cached manmne as per
stnclard of care. Subjecis were provided with e ADL
Tikere sealss 10 1ake hame and dnsiracted e rate vhe
dlifficnalry ¢ thie seleot fire nerr and goess orer AT
while wearinye the wedpmed idove dednge the week whien
perforrmineg e sl Tk

Aftor 7 o 10 days of wewdng the alose for 23 honrs
per clay, subjects remurned for the third enconnter.
Ome cftee rancim ly ssienod phivacal therapn-ts
mimsteres the Jebsen Hand Buncton Lest o the
patent while e or sie wore e zlowe. alang with a
Tikert scale tnrste the difficnhiy o the seven Trbsan
tasks, Lhe Jebsen test was adododstered using sta-
davdized procedures, In an armless cluair, each subjes.
was seatzd inan upright position wizh ez pported
o) thes oot and the table at el hoight Vorbal
instnsions weare qnoted Fomohe Tehsan®s matnal
helwe cach wask. Pardicipants also vetened the ATH.
Lileert seales they bud comploted at hone while wiear
ingLhe assicred zlove. Subjecis ware Crian [witl 1he
rerrad g glove wid the testar rovicseed the verbal
lstncotdons for ity weadgs ropime.

Llie Toe U wisd Lwas seledoledd 7 v LO Ghaes Lacer [
At artempt foodecrease thoe learning effoct from the
Jebsen Test, which ves founed in the provioas smdy.'
1he second teser adnunistered the |=bsen Lland
Fanetion Testand wa blind v the resules of che fest
wial, Al oulier peocedlores renined e s as Ui
tied wisit. Upon cawpletion, subjects wers asked
whizh glove they prelerred 1o wear during their AT
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Statistical Analysis

The sranstizal software package 5PSS (5P%8 Inc,
Chicagro, 1LY was used oo znalyze the data. o inves
tigare the order. period, and meatment effects, a
crimsover analyses was perfinmed, The order effecr
assossed whether recerving the gloves in a differen
seqquendce affected the outcomes. A periond effect wd-
dressed wherher, regardless of the glove received, re-
spomses to the Fose administration of the Jebsen tese
were ditferent trom those wvolving the second ad-
minstretion. The treatment effect assessed whether
the treatnent, the NYPDG, affected the outcones
ditferently than the conmol, the 5PG.

RESULTS

Eighteen {17 men} of 23 subjects completed the
study, hree subjects did nor return atver receiving
the XY PIMG, one subject was lost to tollow ap, and
one discontinmed wearnng all pressure garments. Sub-
jects’ ages mpged from 22 to 63 vears (4 & 137
vears), TBSA burn ranged from [-49% (329 1+
a6, L00% of pardcipaots were riglae laad doi-
mant; however, 30% were tested with their noadomi-
nant hand gs well,

The erder in which the subjects reccived the gloves
torder effecs) did not statistically ifluence any of the
four the ourcome cetegories [ Lable 450 A sigmificant
penod effecs was found For the Tebsen testomly { Tablz
4% KBuhjerts” performed the Tehsen guicker rhe soc-
and tme regardless ol which glove they wore (2
A2, O grearer imporzanae, statistically significant
treatment cifects were found inall four outcome cat-
ezaries {Table ). On average, subjects complered
the Jebsen Hard Function Test 21 seconds faster
with the WYPDG (P <2 01: Figure 3, The TJehsen
Likgrr scale revealed thar tasks were significantly cas
ier soperform wich che NYPIMG P 00: Figare 4}
and fine and gross maror ADL were less difficult to
complete with the NYPDG compared with the 87G

Table 4, Crossover analvsis

Jorammal of Burn Care % Wesearch
AlayTnane 2006

AVERAGE TIME TO COMPLETE JEBSER

10843
12D ......
B745
100 e
pe
& an
E il
= o
20
L]
PG DG
GLOVE

Figure 3, The averape time in seconds it took suljecs wo
eomplete the Jebsen hand test while wearing cach of the
gloves. Findicates o sioficant ditfeence (F = 015

LIKERT SCALE AVERAGES

LR
=04 p=.01

=
im e

DIFAICGULTY
5
L
592

JEESEN FINE MOTOR GROSS WOTOR

TIETANDASD GLOVE B J=XTERIY GLOVE
Figure 4. The average scores of the Jebsen Likert scale and

fine anel gross motor serivities of daily living whils wearing
Tl'll;' Hlll'ﬂ'l‘f.‘.

(- A P 01: Figure 4). Scventeen of 18
participants (94% ) preferred the XYPTYG 1o the
standard glove,

DISCUSSION

The resules at this study indicats thar rasks took less
time o complere and were easier By pertorm when

Jebsen Ten

Jelwsen Likert

Fitie Motor Gross Metor

r 2 Value r 1 Value I I Walee r £ Value
Checler offect
=([(19 + (31T =[i21 + 141172 .24 =63 0.33 <58 4] <53 01 w67
Torned efiicet
=11 + (23] |44y + 15312 7.0 =02 .18 =68 .45 <52 028 bl
Tecarment affect
=il =i21] + [ =131 1s .01 L1130 =1 a.an =114 [RARES <41
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using the NYPDG as compared with the SPG for
padents with hand burns. Objecdvely, subjecs per
formed the Tebsen ITand Tunction Test hsier with
the NYPNDG and subjocdvely, they reporred thar
gross Moo and Gne mowsr AL were easier w3 ¢om
plete while wearing the NYPDG. An overwhelming,
number of pardcipants proferred ro wear the NY PG
[or [unctional Lasks,

These results are in apreement with the results of
previnus studics using scelective snede placement on a
positive pressure glove with uninjured subjecis’ and
total palmar coverage of positive pressure alove wilh
lcarher as tested with a amall sample of burn pa-
tems.* Uhere were two studics that compared the
conswuction and lealwwes ol pressuee paments bul
did nat consider their cffeer on fanction.* =% Orher-
wise, there are no other studies o date that examined
burn patents’ [nctional hand use with pressure
gloves composed of various materials. Moreover, sev-
cral studics in e burn lerawre have used range of
modon ad grip seength as measwees of [unctaonal
ontenmes. 27 =% Cuarrent thinking as deseribed by the
Warld Health Organizadon in the Internadonal Clas
sificadon of Functoning, Disability, and Ilealth
highlights the importance of an individnal®s ability ro
perform activities and pardcipadon in daily L
both of which include functional hand use in general
wasks and sell cace. L addidon, there is g focus shiltin
health cave v acknowledae the padents’ perceptinn
of their ability o perform actdviges a5 well as their
perceived quality ol lif. % Uhis swudy considers fune
donal kand use, patient percepuan ol acUdvity peclar
mance and quality oflife with the deliberate selecton
ol the assessiment wools used. Ieis also informative diad
the indings ol the Tebsen Tavlor ITTand functdon Lesy,
an objectve tool, yielded sirmilar results to the suljective
soales wsed and inwolved die areas thae e padents
[ 1o malee the preatest impact on Lhelr lile.

I addidon to considering patent perspective, the
inclusion of subjeciive padem questioniaices in vhis
study vields a more comprehensive assessiment of
hand function, ™ *' =%

The authors developed the Likert scales ol the Jeb
sen tasks and the Gne and geoss movor ADL v inte
grate subjecdve and objectve informaton. In isola-
o, quesdoinaires can be uneeliable and insensidve
Lo changes in fune tant: however, used in combina
don with olnectve measurey, they offer a comprehen-
sive assessment of the subject’s hand [uncton.™

Limitations af tis swdy include the [ollowing,
The sample wsed way one of convenfence and in-
volved subjects, ages 22w 65, mosdy men, bom anly
one metropolitan haspital, The [ndings therefire
cannot be peneralized to populatons in other set-

Crhricn a+ af 343

ringz, individuals older or vounger than the desfe-
nated age range, and individuals with other tpes of
hand injuies without Mituee study. A practice ellecLis
noted in rhisstndy with the Jobsen—1aylor hand fune-
don sk, as was found in a previous stdy despite
increasing the time between wials.!”

I'he significance of thiz study lics in its contribution
ua the cwrrent body ol lknowledge ol Lo donal hand
use when wearing positve pressuce ploves. Facilital
ing performance of dail v tasks cnhances qualiry of life
and is 2 valuable goal, especially [ow those sullering
froan dewastating, injucies,
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