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Criterion-Related Validity of the Critical Patients' Severity Classification System Developed
by the Hospital Nurses' Association
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Purpose: This study was conducted to test criterion-related validity of the Critical Patients' Severity Classification
System (CPSCS) developed by the Hospital Nurses' Association by examining relationships with brain injury severity
measured by Glasgow Coma Scale (GCS), recovery state measured by Glasgow Outcome Scale (GOS), and days of
stay in ICU of brain injury patients. Methods: Prospective correlational research design was adopted by including 194
brain injury patients admitted to ICU of one university hospital. Results: The score of CPSCS appeared to significantly
discriminate the severity of brain injury. Among nursing activities in CPSCS, Respiratory therapy, IV Infusion and
Medication, Monitoring, Activities of Daily Living (ADL), Treatment and Procedure were significant to discriminate the
severity of brain injury. Respiratory therapy, Vital Signs, and Monitoring appeared to significantly discriminate the
recovery states of 1- and 3-months. Nursing activities significantly contributed to predict the days of ICU stay were
Respiratory therapy, ADL, and Teaching and Emotional Support. Conclusion: CPSCS developed by the Hospital Nurses
Association appeared to be valid to discriminate or predict brain injury severity, recovery states, and days of stay in ICU

for brain injury patients.
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Table 1. Critical patient severity classification system developed by Hospital Nurses' Association

Items Contents

Vital signs (1) Vital signs four times a day or less
(2) Vital signs every 4 hours or x 6
(3) Vital signs every 3 hours or x 8
(4) Vital signs every 2 hours or x 12
(8) Vital signs every 1 hour or x 24
(2) Rectal or axillary temperature or apical pulse four times a day or more
(2) Femoral or pedal pulses or foetal heart tones every 4 hours or more
(2) Tilt tests every 4 hours or more
(6) Post-op, post-partum, or post-new born vital signs

Monitoring (2) Intake and output every 8 hours or x 3
(4) Intake and output every 4 hours or x 6
(8) Intake and output every 2 hours or x 12
(16) Intake and output every 1 hour or x 24
(2) Circulation or fundus check every 2 hours or x 12
(3) Neurological checks every 4 hours or x 6
(6) Neurological checks every 2 hours or x 12
(12) Neurological checks every 1 hour or x 24
(2) CVP/ICP/LAP (manual) every 2 hours or x 12
(4) CVP/ICP/LAP (manual) every 1 hour or x 24
(6) Cardiac/apnoea/temp/pressure monitor (not accumulative)
(6) Transcutaneous monitor
(4) A-line or ICP(monitor) or Swan Ganz set-up
(2) A-line or ICP(monitor) reading every 2 hours or x 12
(4) PAP/PCWP/RVP reading every 2 hours or x 12
(2) Cardiac output three times a day or x 3

Activities of daily living (6) Infant/toddler care (< 5 years)
(2) Self/minimal care (adult or child > Syears)
(6) Assisted care (> Syears), position self
(14) Completed care (< Syears), assists with positioning
(18) Total care (< Syears), position and skin care
(32) Total care (< Syears), position and skin care every 2 hours
(4) Extra line change and partial bath per shift
(14) Turning Frame (2 staff to turn every 2 hours)
(8) Paediatric recreation/observation (0 ~ 12 years)

Feeding (5) Tube feed (bolus) every 4 hours or x 6
(8) Tube feed (bolus) every 3 hours or x 8
(10) Tube feed (bolus) every 2 hours or x 2
(2) Tube feed (continuous) per bottle change
(6) Adult meals > 5 years, spoon feed x 3
(10) Child meals > 5 years, spoon feed x 3
(2) Infant/neonate bottle x1 feeding
(12) Infant/neonate bottle every 4 hours or x 6
(18) Infant/neonate bottle every 3 hours or x 8
(24) Infant/neonate bottle every 2 hours or x 12
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Table 1. Critical patient severity classification system developed by Hospital Nurses' Association (Continued)

Items

Contents

IV therapy and medications

Respiratory therapy

Teaching and emotional support

Treatments procedures

(4) KVO (change bottle twice a day or less)

(4) Heparin lock or Broviac

(6) Simple (change bottle three or four times a day)

(8) Complex (2 or more sites or change bottle every 4 hours or multilumen line)
(2) IV medication every 8 hours or x 3

(3) IV medication every 6 hours or x 4

(4) IV medication every 4 hours or x 6

(2) Blood products (each administration)

(2) Medication every 3 hours or x 8 (up to 12 trips), exclude IV medication

(4) Medication every 2 hours or more (> 12 trips), exclude IV medication

(2) Oxygen therapy or oxyblood

(2) Incentive spirometer or cough and deep breathing every 4 hours
(2) IPPB or Nebulizer twice a day or x 2

(4) IPPB or Nebulizer every 6 hours or x 4

(6) IPPB or Nebulizer every 4 hours or x 6

(8) Crop tent or mist tent

(2) Chest physiotherapy twice a day or x 2

(4) Chest pulmonary therapy every 6 hours or x 4
(6) Chest pulmonary therapy every 4 hour or x 6
(2) Suctioning every 4 hours or x 6

(4) Suctioning every 2 hours or x 12

(8) Suctioning every 1 hour or x 24

(18) Suctioning every 30 minutes or over

(10) Ventilator

(4) Tracheostomy care x 3 (after 48 hours)

(6) Tracheostomy care x 3 (before 48 hours)

Teaching

(2) Group teaching

(4) Preoperative teaching

(4) Special structured teaching (Diabetic, cardiac, etc)

Emotional support (> 30 min every 24 hours) 10 = maximum points for emotional support
(4) Patient/family support (anxiety, denial, loneliness, etc)

(4) Lifestyle modification (prosthesis behavior, image, copying, etc)

(6) Sensory deprivation (retarded, blind, deaf, mute, etc)

(99) Patients requiring 1:1coverage

(151) Patients requiring greater than 1:1

(2) Star IV or NG or Foley or EKG

(2) OR preparation or enema or Ace wraps/teds

(2) Lab studies x 6; ABG stick or Blood culture x 3

(2) Simple dressing x 2 or tube care x 2 or Foley care x 2
(2) Irrigation or instillation x 4 or less

(2) Restraints (2 or 3 areas)

(2) Assist out of bed to chair/stretch x 3

(2) Assist out of bed, walk and return x 1
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Table 1. Critical patient severity classification system developed by Hospital Nurses' Association (Continued)

Items Contents

Treatments procedures
(continued)

(2) Infant circumcision or phototherapy
(2) Accompany patient off ward > 15 minutes but < 30 minutes

(2) Other activities requiring > 1 minutes but < 30 minutes

(2) Isolation (gown and glove x 8) Complex > 30 minutes and < 1 hour total
(4) Chest tube insertion or lumbar puncture

(4) Thoracentesis, paracentesis, pericardiocentesis

(4) Straight catheterization > x 4

(4) Complex dressing change (> 30 minutes)

(4) Range of motion exercise x 3

(4) Accompany patients off ward > 30 minutes

(4) Other activities requiring > 30 min < 1 hour special procedure > 1 hour and <4 hours
(8) Other activities requiring continuous nursing care or every 1 hour

(12) New admission (assessment and orientation)

(4) Transfer (in-house)
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Table 2. Descriptive statistics for subjects’ demographic and

disease related characteristics (N=194)
Characteristics Categories n (%) or M+£SD
Gender Male 119 (62.6)
Female 71 (37.4)
Age 52.42 +14.95
Diagnosis TBI 82 (43.2)
S-ICH 49 (25.8)
S-SAH 64 (32.5)
Hypertension Yes 55(28.4)
No 139 (71.6)
Diabetics mellitus Yes 12 (7.8)
No 182 (93.8)
Brain surgery Yes 95 (49.0)
Clipping 33 (34.7)
HR 26 (27.4)
EVD or ELD 21 (22.1)
DC 14 (14.7)
No 99 (51.0)
GCSS 7.81 £4.07
Mortality Survival 158 (81.4)
Death 36 (18.6)
Within 7 days 12 (33.3)
After 7 days 24 (66.7)
Length of stay to ICU 14.48 +13.35
Vital sign 9.04£2.71
Feeding 0.73 +£1.93
Activities daily living 18.06 +5.19
Monitoring 16.27 +4.73
Education/ 9.15+2.97
emotional support
Intra venous infusion/ 18.86 = 6.08
medication
Treatment/ 14.89 £7.15
procedure
Respiratory therapy 6.56 +6.14
Total score 93.18 + 15.08
Severity grade Grade 1, 2, 6 0(0.0)
Grade 3 6 (3.8)
Grade 4 101 (63.9)
Grade 5 51(32.3)

TBI = traumatic brain injury; S-ICH = spontaneous-intracerebral
hemorrhage; S-SAH = spontaneous-subarachnoid hemorrhage; HR
= hematoma removal; EVD = extra-ventricular drainage; ELD =
extra- lesional drainage; DC = decompressive craniectomy; GCSS
= glasgow coma scale score; ICU = intensive care unit.
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Table 3. Severity of brain injury discriminated by Hospital Nurses' Association critical patients' severity classification system

(N =194)
Severe* Moderate/Mild '
Significant test Variables (n=108) (n=286) F (») Stmc.tu ;e
matrix
M +SD M +SD
Significant predictors Respiratory therapy 12.18 £ 5.86 348+3.60 133.35(.004) 0.93
Total score 98.70 £ 15.55 87.68 £12.31  23.94 (.003) 0.39
IV infusion and medication 20.68 +7.71 17.86 £4.72 8.11 (.014) 0.23
Monitor 17.54 +5.49 15.58 +4.13 6.39 (.002) 0.20
Vital sign 9.75+3.70 8.65 +1.87 6.20 (.011) 0.20
Activities of daily living 17.54 +5.49 15.58 +4.13 4.94 (.032) 0.18
Treatment and procedure 11.16 + 8.80 12.91 £ 8.37 3.87 (.046) -0.16
Significant test for canonical ~ Eigen value 0.99
discriminant function Canonical correlation 0.71
Wilks' A (p) 0.50 (.008)
Correct classification rate Overall 86.0%
Severe 89.4%
Moderate/mild 78.3%

*GCS score < 8;*GCS score = 9; T Correlation coefficients between discriminating variables and standardized canonical discriminant

function. Squared coefficient represents the variance of each variable explained by derived canonical discriminant function and implicates

the relative importance each variable possesses to predict the dependent variable (severity of brain injury).

22T MOl k24 52 HE

HI

NS
o

o
HI ol
2z H

w
o
o riow

2 Aol A el SRR 24a)7] 9la) A
2% GOS(Jennet & Bond, 1975)= $#}9] S| EA =&
54 HEz ZYstEe AAE sl Teu B A
oA B ATE U8 Bs 2uskns o
Z315}(Ono, Yamaura, Kubota, Okimura, &
Isobe, 2001; Rovlias & Kotsou, 2004) 22}9] 3|4 =
opsgt sl el were slEAde) 2 AR}
B9 2aalalch = <ASH &Aoo} <AAA 3‘;]1’
‘QFmE SEAbl R A, AlEQIZF, el
Aol e <Bakst s|EAMEP R AE 5]%—,}'
2001; Rovlias & Kotsou,
g]ix%i.e_ 2;{11:]-0& XHH o]—‘— H]—/\]
81 A ol 292 olron e

o rlo _& il

T=(Ono et al.,

]
S
R
L5
_L.I-'_R

1) 174 59 3JER=et] AHA

A A9 HAZtoAE] A 5 ERET e
HEAF 22t 170Y 39| A =S wHsk=d 9l
o] 893t AoZ UERFthWilks' A=.77, p=.003)
(Table 4). E3] =) 23 71585 99 5 &
2| 2(F =77.83, p=.001), ZEZH(F=6.33, p=.012),
HUER(F =442, p=.043), Fu=of gl FOKF =
3.65, p=.048), 18|31 =79 ZH(F=28.26, p=.011)

of 119 ¥l sugg wEslzy folsigon]

ol E2 AYElE FEAEO] WML 49%0]ct. 17
4 7o) BRAES BEsY b ERd Hes
© 5] H(structural matrix = .92)©] 3l tHTable 4).

&2
14 o BMAES sk glof st

S50 Het W S|MAET} Baret 247} 85 o|
F53t Ao s EQPTHEZAHE: 9.85+6.53 vs

421+£4.62; &2=7: 9.67+3.54 vs 8.59+1.79; =Y
E|F: 17.20+£4.62 vs 15.618 +£4.73; Auli<=ol Ol Eok
19.92+7.05 vs 18.10+5.18; Z7: 9541+16.98 vs
88.84 + 11.76). T80l {23t HI+=E 170 $9 3
EAEE At or ZHi=d s e 76.6%
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A217t58k5]A] Al 21 @, A5 &, 20094

2 ¥aiol 23w gt #
Al Q) 3]E o] k53t 3 ]’Eﬁ:j stz shHs
FEL 85.9%, B BAES SutaA B B
2 63.6%0] 2tk

g Hoh o YA A

2) 3714 39 IEH =] AAA

2 AJollA HANIALE] A FFE BRE
349 $9 SlEAES sy glof SOl 2
o2 Ve thWilks' A=.75, p=.004)(Table 4). =3]
=o] ZabE 715 8Ee] ool 2 FEAR(F = 39.81,
p=.002), FHZHF=746, p=.011), LUEYF =
3.84, p=.045), A& 2 HIHF=3.69, p=.047), 1
Al =58 FR(F =6.79, p=.01)°] 371 F9] 3 &5A

ol B EO] wiake s0%e|gich 374 o] )%
HES WEstey 9lo] 7MY FAF WL oA B
o
~

Ni

2| & (structural matrix

e ol SEAEs Bsd 9
o AN AEWEF G5 Al omo] Byl
g7t glEo] gt 2t Hls| ESe (B EA
F: 10455+6.48 vs 4.60+4952; =4 9.85+
3.78 vs 8.63+1.85; MUY E|H: 17.30+£4.73 vs 1575+
4.67;, =7 95.74+£17.07 vs 89.49+12.59), A& 4
Az} ojole 5Ho| okaal st @5 W) o

=2 Ao F YeEPGTH11.15+8.50 vs 13.80 +8.20). &
42 B OIT AOR Uel MAEE ey B
ZAE0] 3/Y T9] FEALE HulFoz LHlE

l'I

=
=5 wdsked Fofstdlen o] MasR AYdE & g FEL 785%2 17/4Y 9o FEH x| fig
Table 4. Recovery states discriminated by Hospital Nurses' Association critical patients' severity classification system (N =194)
Poor recovery*  Good recovery t S
Month  Significant test Variables (n=85) (n=109) F(p) nt;;;t;lre
M=+ SD M=+ SD
I-mon  Significant predictors Respiratory therapy 9.85+ 6.53 4.21+4.62 40.50 (.001) 0.92
Total score 95.41 +16.98 88.84+ 11.76  8.26 (.001) 0.42
Vital sign 9.67+3.54 8.59+1.79 6.33 (.012) 0.36
Monitor 17.20 + 4.62 15.61£4.73  4.420 (.043) 0.30
IV infusion and medication 19.92 + 7.05 18.10+5.18 3.65 (.048) 0.27
Significant test for Eigen value 031
canonical discriminant  Canonical correlation 0.49
function Wilks' A (p) 0.77 (.003)
Correct classification Overall 76.6%
rate Severe 63.6%
Moderate/mild 85.9%
3-mon Predictors Respiratory 10.45(6.48) 4.60(4.95) 39.81(0.002)  0.86
Vital sign 9.85(3.78) 8.63(1.85) 7.46(0.011) 0.38
Total score 95.74(17.07) 89.49(12.59)  6.79(0.009) 0.36
Monitor 17.30(4.73) 15.75(4.67) 3.84(0.045) 0.27
Treatment and procedure 11.15(8.50) 13.80(8.20) 3.69(0.047) -0.26
Significant test for Eigen value 0.34
canonical discriminant  Canonical correlation 0.50
function Wilks' A (p) 0.75 (.004)
Correct classification Overall 78.5%
rate Severe 70.0%
Moderate/mild 82.9%

*Death/vegetative/severe disability; TModerate disability to normal recovery; ¥ Correlation coefficients between discriminating variable

and standardized canonical discriminant functions.
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4. ZUR ZBE 2F B4 UEXZY MY Yo
o may

2 AN SR 5% ERETe HES
o A EA Y 717k Agst=d folgt Aoz
LR THE = 16.50, p =.003)(Table 5). =Lof Z3Ha
YE ol % So] w8 W HAA B =033,
t=-3.82, p=.002), TEARPB=022, t=243, p=
016), 121 ARYZ S5 (B=-0.20, t=-247, p=
021) Fol HAFAEA A 73k d¥st=t 9
3} thadjusted R-square = .35, 35%2] A& HY]).
w9 YAA Zx) e Y Dsof gt F4rt
s HASAEA 28 Jddt Ao el 54
2ol gt A7t =25 A A Jdg 717F

2 YEPF O u(Table 5), Y A5-E o
shtl 71 Fas Was 18 9 AT Q)

V. = ¢
Bdpe 2347 HWed 35S daoR WY
BN F FEE BRETE 24 447t
GCSE Bol 348 Uiy 35ES Bty §9)
ke BAsgon okge FA FEE HRET
A7k GOSE 4% 149, 12l 34 o] 54
HEoh ICU A A55 71 8 oS3}z o)

1} 53] gt S FRE ol F et
63.9%, 5-0] 32.3%°] ¢t}

2 AFolA ERpe] FF5Et 3~ 53t RS
AoE AAE AL 2 AtolA] Hae Axkel f
APF=Tl Kang(1993)2 &|HA A2 2=
S o R S35 AolA FEY FFET 3~

sao Hastgicha Rustgct g, B o] %
e BA50] 50 %gko] S4E W wh Cho(1999)
LRSS e BT BRIl FEES HAS
Gt ATAI FFEI 4~ STtel Fakue] Has)
L AoE Uit 2% AENRA BAES of
Aoz WUNEALS B FFE LRETE A8
ste] FFEE LA 4T AT ¥ Hol Bkt

=z

K usl )
e AR Hee] 35S wEsksd fo3)
Ao wuew Fig Aow AAEUL Eio

P F 8719 e g 7kl 699 A
7} weate] 22w gdeled] 398 Ao R e

BEAR, AU

Table 5. Days of ICU stay predicted by Hospital Nurses' Association critical patients' severity classification system (N=154)
Predictors B t (p) Adj R? Model test
F )
Teaching and emotional support -0.33 -3.82 (.002)
Respiratory therapy 0.22 2.43 (.016) 0.35 16.50 (.003)
Activities of daily living -0.20 -2.47 (.021)
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713 &2l So]tiHospital Nurses' Association, 1994).
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ZHZ A7 22 = AthBlack & Hawks, 2005).
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