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Abstract: Prevalence, Factors and Behaviors
Associated with Pressure Injuries in The Independent
Wheelchair Using Patients with Spinal Cord Injury
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(E-mail: Panida.po@cpird.in.th)

(Received: 29 December, 2021; Revised: 27 June, 2022; Accepted: 4 November, 2022)

Background: Pressure injuries (Prls) are a common complication following a spinal cord injury (SCI). Objective:
This research aims to study the prevalence and factors associated with pressure injuries (Prls) in spinal cord-injured
patients with independent wheelchair use. Method: This study was cross-sectional descriptive conducted on
seventy-five spinal cord-injured patients with independent wheelchair use. Patients who had Prls before independent
wheelchair used and still have Prls were excluded. A questionnaire regarding patients’ demographics, history of
Prls, and risk factors e.g., sitting duration, Prls knowledge, and protective behaviors was conducted. Possible Prls
risk factors were compared between patients with and without current Prls. Result: Among 75 patients, 72 have
paraplegia (96%) and 3 have tetraplegia (4%). The Prevalence of Prls is 29.3% (95% CI = 18.8, 39.9). 10.7% had
healed Prls and 60% never had Prls. The most common areas of Prls are ischial tuberosity (55%) and coccyx or
sacrum (239%). The causes of the latest incidence of Prls are friction and shear force while transferring (32%) and
prolonged sitting (27%). The risk of Prls in patients was 5 times greater in the patients who don’t have a regular
concern about friction and shearing force while transferring than those who do (OR5, 95% CI 1.28, 20). Conclusion:
Prls are a common complication found in SCI patients who can transfer independently with a wheelchair. The
prevalence of Prls in this study was 29.3%. The friction and shear force from careless transferring is a significant
factor that increases the risk of Prls.

Keywords: Spinal cord injuries, wheelchairs, pressure ulcer, risk factors
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Table 1 Demographic data of the independent wheelchair using patients with spinal cord injury: a comparison

between the groups of patients with and without current pressure injuries (Prls)

Current Prls

Factors Total (%) Yes No p-value
(n=22) (n=53)
Sex
Male 62 (82.7) 20 (90.9) 42 (79.2) 0.322
Female 13 (17.3) 2(9.1) 11 (20.8)
Age 38.7 + 13.6 42.4 + 1394 37.2 + 13.38 0.136
Impairment level
Tetraplegia 3(4.0) 1(4.6) 2(3.8) 1.000
Paraplegia 72 (96.0) 21 (95.4) 51(96.2)
Traumatic SCI 62 (82.7) 19 (86.4) 43 (81.1) 0.744
Non traumatic SCI 13 (17.3) 3(13.6) 10 (18.9)




Table 1 Demographic data of the independent wheelchair using patients with spinal cord injury: a comparison

between the groups of patients with and without current pressure injuries (Prls) (continue)

Current Prls

Factors Total (%) Yes No p-value
(n=22) (n=53)

Underlying disease
Yes 9(12.0) 4(18.2) 5(9.4) 0.435
No 66 (88.0) 18 (81.8) 48 (90.6)

Education
Primary 28 (37.3) 10 (45.4) 18 (34.0) 0.434
Secondary or higher 47 (62.7) 12(54.6) 35 (66.0)

Occupation
Yes 20 (26.7) 7(31.8) 13 (24.5) 0.572
No 55 (73.3) 15 (68.2) 40 (75.5)

Status
Single 30 (40.0) 8 (36.4) 22 (41.5) 0.848
Married 30 (40.0) 10 (45.4) 20 (37.7)
Divorced 15 (20.0) 4(18.2) 11 (20.8)

Family income/month(baht)
< 9,000 50 (66.7) 16 (72.7) 34 (64.2) 0.594
> 9,000 25 (33.3) 6 (27.3) 19 (35.8)

‘Mean (S.D.), Prls = pressure injuries,
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Table 2 Comparison of risk factors between the groups of patients with and without current Prls

Current Prls

Factors p-value
Yes (n=22) No (n=53)
Time since injuries
< 1 year 2(9.1) 6(11.3) 0.066
1-5 years 6(27.3) 26 (49.1)
>5-10 years 5(22.7) 14 (26.4)
>10 years 9 (40.9) 7(13.2)
Severity of SCI
AlS - A 18 (81.8) 42 (79.2) 1.000
AlS - B/C 4(18.2) 11 (20.8)




Table 2 Comparison of risk factors between the groups of patients with and without current Prls (continue)

Current Prls

Factors p-value
Yes (n=22) No (n=53)
BMI:
<22 14 (63.6) 39 (73.6) 0.414
> 22 8 (36.4) 14 (26.4)

Albumin
<3.5 mg/dl 5(22.7) a(7.6) 0.113
>3.5 mg/dl 17 (77.3) 49 (92.4)

Hematocrit
<36% 7(31.8) 7(13.2) 0.1
>36% 15 (68.2) 46 (86.8)

Bladder
Incontinence 10 (45.4) 10 (45.4) 0.1
Continence 12 (54.6) 40 (75.5)

Weight shifting
<15 min 4(18.2) 18 (34) 0.257
1-30 min 13 (59.1) 29 (54.7)
>30 min 5(22.7) 6(11.3)

Seat cushion possess
Yes 15 (68.2) 34 (64.2) 0.796
No 7(31.8) 19 (35.8)

Accustomed Prls knowledge
Yes 17 (77.3) 49 (92.4) 0.113
No 5(22.7) 4(7.6)

Current cigarette smoker
Yes 3(13.6) 5(9.4) 0.686
No 19 (86.4) 48 (90.6)

AIS = ASIA impairment scale, BMI = Body mass index, SCI = Spinal cord injury

Hct < 36% ref: Pressure ulcer scale risk assessment for spinal cord injury (SCIPUS)
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Table 3 Comparison of behavioral or protective factors between the groups of patients with and without

current Prls

Factors Current Prls
p-value
Yes (n=22) No (n=53)
Daily palpation of the skin around the buttocks
Regularly 13 (59.1) 43 (81.1) 0.078
Irregularly 9 (40.9) 10 (18.9)
Daily skin monitoring
Regularly 7(31.8) 23 (43.4) 0.441
Irregularly 15 (68.2) 30 (56.6)
Weight shifting or lifting while sitting every 15-30 min
Regularly 10 (45.4) 34 (64.2) 0.198
Irregularly 12 (54.6) 19 (35.8)
Transferring friction and shear force concern
Regularly 13 (59.1) 43 (81.1) 0.078
Irregularly 9 (40.9) 10 (18.9)
Seat cushion use
Regularly 10 (45.4) 34 (64.2) 0.198
Irregularly 12 (54.6) 19 (35.8)
Table 4 Multivariate analysis of behavioral and risk factors associated with Prls
Factors Crude OR Adjusted OR
(95% CD)
Time since injured
< 1 year 1 Ref
1-5 years 0.69 0.35 (0.04, 2.64)
>5-10 years 1.07 0.76 (0.10, 5.68)
>10 years 3.85 2.86 (0.39, 20.79)
Irregularly palpation of the skin around the buttocks 294
Irregularly weight shifting or lifting while sitting every 15-30 min 2.17 3.33(1.00, 11.11)
Irregularly transferring friction and shear force concern 294 5(1.28, 20)

PNt 2 way 3 wuiledefidanuduiusiunns
\Aaunanaufiseduteddymeadd < 0.1 Tdun szeiaa
naalasuuindu nseamtiusnauduwazasinnuag NS
sedlnsziusadendvaadoud e dunmsendvisedem
dudnidlorfaunu 15-30 u’lﬁLﬂu{]ﬁaﬁaﬁuﬂsauLLmﬁmﬁum
39y Famniunvzdmanonisiiauuanaiu Saisuys

fanadngniinsngsisag multivariable logistic regression
wagnuiadeiifinnuduiusiunisifaunanasiu (p < 0.1)
laun 1) ssegnamdalasuunniiu 2) msseainse Tusadond
suzpdsudneduas 3) nisenivsediamiivtiniliad
win 15-30 Wit wudnd 1 Yedediihledfnmsednne ns
sedfaseSinsiinusadeeduasindoud o T,mawuj”nﬁﬂmﬁ



LilginnssednseTusadonduazindoudefegsaiaue
wwillomaifaunanaviuinnningiiufoiedisainianegsds 5
Wi (OR 5, 95% CI 1.28, 20) dntladeduq 1wy Yadeszezioan
naalasuUIARUNUIN Qﬂ'gaﬁﬁizasL'gamé’ammﬁummdw
10 Yilonafinunanayiuunnin Qﬁlé’%’wmﬁuﬁaaﬂ’h 17
2.86 11 (95% CI 0.39, 20.79) Yasumsunsvitesemtmiin
detisunu 15-30 unildleliufuRedsainaue agiflonaiin
uaneviusNA GUFRaawe 3.33 Win (OR 3.33, 95%
CI 1.00, 11.11) ualdifAuuananeaiun1sana

lunsfnwlinuanuynnisiunanariuiesay 29.3
FalnalAesiun1sAine1ves Kovindha A lazame’ lagwuin
a o A o % | ° | A
TukanauuneNdnsiasesay 26.4 d@udwnusiduibng
naviusnnigafe Yunseaniudes (ischial tuberosity) Savay
55 feaanmdasiulunguiieianunsawmaaudinedilies ¥
fRanssuluintaagnsndeudnesmluvindadudulnguua
navuITninAnudae

NNSANYIASIHNUIYTeNduAUS AN S AALNS
navivegslitedfgylaun nsliszdasyiinsialsadend
vuzipdoudiedn Jadildadunisaevaudadenduanve
YBINIAALNANATIUATIANEATUAULINAR LANAINNTSIHERE
YuLLAFeUd8f (S8 32) @DARABINUNNSANYIVDY
Wilekha N* wudrdirediannsaindoudedlaeuinuxeg
naviunnndn eradululedn dUasiindeudiedildios
lanmaingUAmnuaizdefiuinninnnsdend tleann
1¥38a1nea InedUaeenatlasednseTusudendniniuly
YULLARBUGEG

drutladedu q Nlufinnuduiusdenisifaunanaviu
agafituddy loun engtagiu lissnnlunsfinwilongues
Athevianinguegiuionarsau liludaseaadessionis
Waunanaiufinnnnan’ @aussaunsuIaiu nguiidums/
FOULTIUVUVIMALNGUNTUNIS/ TOULTIATIAN Taiwuinds
NARDNSIAALNANAYIULTULARINUASANYIUBS Morita TV &4
= v e v < @ <, v A
ﬂﬂwﬂu;&ﬂmﬂ‘uimﬁuuu& 1wz eanIaAaoU
nesassnduldegadaseriiun uaznguidusune/ sou
wsaruddIugUisdesivililiianuuandisegnedl
HpdAgnsadanaziaLNanaiv

auladudiuunnadu q 1wy mslifinuiues syiv
ANSANYIRININTUNTEY 3198V Chen Y, Krause
J5* wuddudaduidesdanisiinuranaiu wAaINANSANEN
ASslnuIsERUNsAne nskiinuin wazsedusielaves
AsouA$ lfimuduiuseddideddymieaia egrslsinu
& a1 o ' P ~ v T °
Lﬂuwmmmmﬁwugﬂwgﬂmiaﬂaz 73.3 laiflauin way

2 U U v 1 Ve F2
seldaseunsithedosay 66.7 aglunguiiiseliies 919
@ EZN [ M ¥ o o = @ 1 =1
JumszgUedaldldduusinviedsldamnsalunisdifs

unaseTWle 5ﬂﬁy’ﬂ;ﬁﬂuaﬁau‘lw@jﬁmwmul,athmmmﬂixﬂau
91T w3e vawld Fserainenauliidulaluaues uas
nseiaglilasunssensuandeau dUlemislasumuuzii
pg1NzandazdmarensaunMFIndiAlueuan

SLUﬂﬁﬁﬂ‘Eﬂﬂ%ﬂﬁwudﬂéﬂiﬂﬁﬁixﬂzL’Jﬁﬂ%éﬁU?ﬂL%U
11AN 10 Y ﬁiamal,ﬁmLLwaﬂmﬁumm’jw;:iﬂmﬁlﬁ%’ummL%U
oandn 1 T s 2.8 wh Sedenadestunsinwves Eslami
V2 findnianagnmsiiausansviunusnalugiiefiuindu
11nn1 10 U mﬂmsﬁﬂmwudwLLmT,ﬁwuanﬁﬂwﬁmmL%‘u
ixaznmmuﬁiamalﬁmmamﬂéﬁul,ﬁawmﬁﬂwawﬁmm
astasuazlinmaRniaziinusanaiiu Ussneufuidieengunn
JuaruBaveuvesiontanas inandunieanas il
nunudensiinunanaviuanas gUiedamsiasumuugi
LLasmmiLﬁmau Weademunseniinuazsy i sinuna
navuTionaAntule

HasoiFossrezanisiauny linuauduiussu
ASAAWHANATIY F991991nSANEIes Guihan M uaz
Sonenblum SE? finuiinisiauuiiauidssianisiin
unanaviusnnneadumsznsinuiivaslalldlfiates
Funan wieluanunsnansaniiviueuldsienvriilviie
ﬂfnmamﬂﬁaumaﬁauya a"gui’]a]ff]’amﬂﬁ%’ummiﬁamma
naviunuIgaeitusanistesay 77.3 asldsuaimg
Sosuuannsiu ﬁqLLamﬂﬁLﬁudwmiﬁmmiﬁuﬁaqﬂssﬂauﬁw
Hadedu q Snvanediu wu wadnsslunsduiuinuas
WAARSINAIY Feazarnnsatesiunsiiaunanaiulaogned
Uszansnm lusagiifineianuidainunanaiuiin
13Jﬁm’m§ﬁaqLmaﬂmﬁu%éqﬁiammﬁmmﬂﬁﬁuluﬂﬁiLﬁm
WHa %amﬂﬁmmi’uma%ammLﬁﬁﬂﬂumi@LLamuLamﬁa
Jasfunisifauuanasiu

ﬁm‘wqﬁﬂﬁumsﬂaaﬁ’umsaﬂﬁm%mamﬁmﬂ’ﬂ
Lﬁaﬁquﬂunﬂ 15-30 w19l Huwaldugizannisiiaunanaiu
uilsifieddgmeaiflunisinuiidosnn nquiifiunass
aaumquﬁﬂﬁudaumiﬁLLmaﬂmﬁum%y’aqﬂﬁw Feonaazeh
Tﬁ’lﬁﬁagaﬁmmLﬂﬁ@mﬁaamnmunmmiwwﬁa Tuaey
fins@nwiwes Sonenblum SE? wudrfthengulsifiunad
nsaeleutminuasadiniinguivasfinediunasgied
HodAgneada win13Anw1ved Krause JS™ Wilekha NY
wuimgRnssunsendadewiminlifauuandsegng
fiffoddymieada esainnisinudananlaildszyinfu
Foyalutinaila fifedsnaireradunginssuvasiin
waud vldnseninteemihninunninmintaeiey
Houna ogelsinugiduanin szuznanTanuiinade
MSNAUKANATY Wag t;ji'hstsﬁmsamLLiaﬂmﬁumﬂﬁuﬁaﬁ
tethation 1-2 undl mn 930 it

Fosndalunsinunil PugihTuideiilimeme
sansiasiztunatedadeuazidunisiivioyalnenis



dunwaldentinaziin interview bias g Uienaudni
auduats uideniBifiuteyalasnsaeuaunilosiniile
NaE 167%@13&1‘1’7#1%5’;14 JaiauaLuraonsAnwnaluealeng
fanuludnanin Lﬁ'mrﬁmauﬁﬂaa Anwtadenieniuinta
AADAIUNILLINIUBIAULNANATIU LAZAAMIUNANITINS

asJ

wnanaviuguduanzunsndeuninuldveslugiae
viadulvdundaiarunsardeuinesinarldiinuusadule
981985z MnranisAnwdnuintadedidgivinliiAnuwg
o = a a a %) R A v v
naviu fie usudendvazindoudnedy deuUleililasinng
syilnsyinssdundunzindoudnefipgnedineEye axilannd
Vnunanaviuinnn g iRegsasiniateasdi 5 i fsiiy

References

1. Organization WH, Society ISC. International perspectives on
spinal cord injury. World Health Organization; 2013. 250.

2. Blanes L, Lourenco L, Carmagnani MIS, Ferreira LM. Clinical and
socio-demographic characteristics of persons with traumatic
paraplegia living in Sao Paulo, Brazil. Arq Neuropsiquiatr. 2009;
67:388-90.

3. Deconinck H. The health condition of spinal cord injuries in two
Afghan towns. Spinal Cord. 2003; 41:303-9.

4. HuX, Zhang X, Gosney J, Reinhardt J, Chen S, Jin H, et al. Analysis
of functional status, quality of life and community integration in
earthquake survivors with spinal cord injury at hospital discharge
and one-year follow-up in the community. J Rehabil Med. 2012;
44:200-5

5. Kovindha A, Kammuang-lue P, Prakongsai P, Wongphan T.
Prevalence of pressure ulcers in Thai wheelchair users with
chronic spinal cord injuries. Spinal Cord. 2015; 53:767-71.

6. Wannapakhe J, Arrayawichanon P, Saengsuwan J, Amatachaya S.
Medical complications and falls in patients with spinal cord injury
during the immediate phase after completing a rehabilitation
program. J Spinal Cord Med. 2015; 38:84-90.

7. Zakrasek EC, Creasey G, Crew JD. Pressure ulcers in people
with spinal cord injury in developing nations. Spinal Cord. 2015;
53:7-13.

8. Lala D, Dumont FS, Leblond J, Houghton PE, Noreau L. Impact
of pressure ulcers on individuals living with a spinal cord injury.
Arch Phys Med Rehabil. 2014; 95:2312-9.

9. Chen Y, DeVivo MJ, Jackson AB. Pressure ulcer prevalence in
people with spinal cord injury: Age-period-duration effects. Arch
Phys Med Rehabil. 2005; 86:1208-13.

10. Garber SL, Rintala DH, Hart KA, Fuhrer MJ. Pressure ulcer risk in
spinal cord injury: Predictors of ulcer status over 3 years. Arch
Phys Med Rehabil. 2000; 81:465-71.

11. Correa Gl, Fuentes M, Gonzalez X, Cumsille F, Pineros JL,
Finkelstein J. Predictive factors for pressure ulcers in the
ambulatory stage of spinal cord injury patients. Spinal Cord.
2006; 44:734-9.

Fuaedemslafumuugiuaznsandn e lUufuRlsess
Snnenstmethdlidiuinnisiousadeadifuetndls dield
HrglansendnuaglinnuddglunmsseinssSnsiiauna
naviu weniileanUadedisnan fidenudnszesiamasan
msvnduldumdunuainnit 10 U uwazssezinaniafiuig
fuluiidwaliiAaunanaviuguiy Sanasliaud oy
fugUiengusansn? LLaz‘l,ﬁﬂ’nuil,?{mﬁ’mquasmmmzam
Wetredlostunazanlenmansiinunanariuludnyeaiiing

fadnssuUs:NA
YorauAN AS.Aysy1dnual o 98 Audidenasiamn

aa o

SYUUUSNT SN, UMTIVUATIIVAUNLULNSITdD A9

12. Rabadi MH, Vincent AS. Do vascular risk factors contribute to
the prevalence of pressure ulcer in veterans with spinal cord
injury? J Spinal Cord Med. 2011; 34:46-51.

13. Scivoletto G, Fuoco U, Morganti B, Cosentino E, Molinari M.
Pressure sores and blood and serum dysmetabolism in spinal
cord injury patients. Spinal Cord. 2004; 42:473-476.

14. Krause JS, Vines CL, Farley TL, Sniezek J, Coker J. An exploratory
study of pressure ulcers after spinal cord injury: Relationship to
protective behaviors and risk factors. Arch Phys Med Rehabil.
2001; 82:107-13.

15. Smith BM, Guihan M, LaVela SL, Garber SL. Factors predicting
pressure ulcers in veterans with spinal cord injuries: Am J Phys
Med Rehabil. 2008; 87:750-7.

16. Guihan M, Garber S, Bombardier C, Goldstein B, Holmes L, Cao
S. Predictors of pressure ulcer recurrence in Veterans with spinal
cord injury. J Spinal Cord Med. 2008; 31:551-9.

17. Morita T, Yamada T, Watanabe T, Nagahori E. Lifestyle risk factors
for pressure ulcers in community-based patients with spinal
cord injuries in Japan. Spinal Cord. 2015; 53:476-81.

18. Consortium for Spinal Cord Medicine, Paralyzed Veterans of
America. Pressure ulcer prevention and treatment following
spinal cord injury: a clinical practice guideline for health-care
providers. Washington, DC: Consortium for Spinal Cord Medicine;
2014.

19. Wilekha N, Kovindha A. A study of protective behaviors and risk
factors of pressure ulcers in spinal cord injured patients. J Thai
Rehabil. 2005; 15:101-12.

20. Edsberg LE, Black JM, Goldberg M, McNichol L, Moore L, Sieggreen
M. Revised National Pressure Ulcer Advisory Panel Pressure
Injury Staging System: Revised Pressure Injury Staging System. J
Wound Ostomy Continence Nurs. 2016; 43:585-97.

21. Eslami V, Saadat S, Habibi Arejan R, Vaccaro AR, Ghodsi SM,
Rahimi-Movaghar V. Factors associated with the development
of pressure ulcers after spinal cord injury. Spinal Cord. 2012,
50:899-903.

22. Sonenblum SE, Sprigle SH. Some people move it, move it... for
pressure injury prevention. J Spinal Cord Med. 2018; 41:106-10.



