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Effect of Systematic Educational Program for the Application of
National Institutes of Health Stroke Scale (NIHSS) as a Neurologic
Assessment Tool in Stroke Patients
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Purpose: In assessing patients' neurological status following a stroke it is very important to have a valid tool for
early detection of neurological deterioration. NIHSS is considered the best tool to reflect neurological status
in patients with ischemic stroke. An education program on use of NIHSS was planned for nurses caring for these
patients and the effects of the program were evaluated. Methods: The NIHSS education program (NEP) which
includes online and video lectures, and practical education was provided to the nurses from April to July, 2010.
To examine the effect of NEP, nursing records of patients with ischemic stroke who were admitted to a stroke
center were analyzed. Two groups, a historical control group (n=100) and the study group (n=115) were
included. Results: Nursing records for neurologic symptoms for each patient increased (41.0% versus 100.0%,
p<.001), and especially, visual disturbance, facial palsy. limb paralysis and ataxia, language disturbance,
dysarthria, and neglect symptoms significantly increased (all p<.001). Nurse notification to the doctor of
patients with neurological changes increased (21.0% versus 39.1%, p=.004), and nurses' neurological
deterioration detection rates also increased (37.5% versus 84.6%, p=.009). Conclusion: NEP improved the
quality of nursing records for neurological assessment and the detection rate of neurological deterioration.
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Scale, NIHSS 5-¢| @]t} (Korean Stroke Society, 2009a).
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(n=100)
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(n=115)
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Nursing statements (n=5,338)

Exclusion (n=195)
- plan (n=7) DA
- intervention (n=171)

- evaluation (n=17)

\4

Exclusion (n=30)
> - plan (n=5)
- intervention (n=20)

- evaluation (n=5)

\4

Nursing statements related to

Nursing statements related to

'assessment’ 'assessment’
(n=5,029) (n=5,308)
Exclusi =705
e us1'or1 (n=705) Exclusion (n=30)
- pain (n=65) .
. L - pain (n=28)
- medical complications . o
D GEREES B S - medical complications
(n=632) (n=2)
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A\ 4 Y

Nursing statements related to
'neurologic assessments'

(n=4,324)

Nursing statements related to
'neurologic assessments'
(n=5,278)

Figure 1. Patients and collected nursing statements.
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A SIS G, S AR L B A S T ofs} B S0 SR W= = el L
S AT T3 7 3k o] FJAF =] 2 HE B9 = 1E74e] o] &= chi-quare -2 Fisher's exact test
HHo S7F &2 A2 BH o5 S ARSI 7]E £ ol &3ttt
HES A5 ARAAA o] Fof A= 47HA] Y E R
(i 2ohE, B2 A5, 53 AE, A0 7)F o Iv. g3 & i
£ 8 Aaw 2 RS ol 2AkaL, Adadt 2t
o] At 7|7kl LR Fo AL A o) S AT 9 1. ek 31 2 2 EMdo| SR 4™
off 417 S-S 7153 Ut ALe 2R A E HES
AT A2 7r2ALeY o] 5 3T A AR TFeALR At dAbel dubAl 54 9 AW B9 EAS
E5roto] AR Table 13} Zt},
ghato] A2 A 68.08+12.414], 2w 64.19+
5. XizEAdE 11.27410] 9431 482 7= T W7 Erd o] B goF ol
Folat Aol gloiek. SFA Y FA A At 2]
227 % AR L SPSS/WIN 20,0 Z 2 1S 0] 831911, 3l A3 7] NIHSS H429] 2 7HH )2 At 1 (0~
BAA ol e 4% A p< 05904 2AbsHch 22)4, 2 2 (0~18) 0| 13 TOAST o] k2 17
D AR o] Ay B4 W Ay B 54, Ae] W /A4S F 2 BE gE@asklage arery
VBN T A5 M NG FU B AP AR disease)o] OF 30%R 7V ot HEFE FFE L
9] EAo] wtz} chi-square test, independent t-test 174 A = 29 BAA Ao+ ¢l
&2 Mann-Whitney U testE ]85 3l tt A7 eHA AP S A Tt ake] Ag wlasky] sy
2) A dj =tk 8 7| 5E, S of st Halg o 9 5 AN ENS I HEF A5 A5 st
9 A1 ehA] oFg; B 11-8-9] H] 1= chi-square test & = S AR} AA AA T ZES AR TR E e AREE o
< independent t-testE ©]-8-5F31T}. 2 19 =0 &o|7F YeERg ARt 27k Zpol= flith
3) At diz2ato) AT S4 715 9 Al (Table 1)
Table 1. Homogeneity of General and Disease Related Characteristics (v=215)
Control (n=100) Case (n=115)
Characteristics n %) or M%SD or n (%) or M%SD or t, X orZ P
Median (range) Median (range)
Age 64.19+11.27 68.08+12 41 -2.391 177
Gender Male 64 (64.0) 76 (66.1) 0.474 789
Female 36 (36.0) 39 (33.9)
Initial NTHSS 2 (0~18) 1 (0~22) -1.04 301
TOAST LAD 30 (30.0) 34 (29.0) 14.89 536
CE 19 (19.0) 28 (24.3)
SVD 25(25.0) 28 (24.3)
Others 8 (8.0) 6(5.2)
Undetermined 18 (18.0) 19 (16.5)
ASU nurses' working years 4.25+1.14 (n=06) 5.41%+1.78 (n=0) -1.91 .069
Neurology unit nurses' working years 3.80£1.82 (n=22) 2.64%1.22 (n=20) 0.77 .387

NIHSS: National Institutes of Health Stroke Scale; TOAST: Trials of Org 10172 in Acute Stroke; LAD: large artery disease; CE:
cardioembolism; SVD: small vessel disease; ASU: acute stroke unit,
p were calculated using independent t-test, chi-square test or Mann-Whitney U test (*), where appropriate.
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2 uh)(68.0%), “1o] Aol(58.0%), AFA] Tk (55.0%)

of] T3l 7|2 0] JEE o 2 LRt At Ao 2 ‘A /A
oF Zoll (11.0%), “H-2- Aol (8.0%), ‘9% A Z(4.0%), ‘5T
A (2.0%) "] T3t 7] 22 Aot uhH, AlFlo] A9 77}
Hol (64.300)2F A 1HE](89.69%) 2 A 2Tl B 970
oPFOR 215 7|Fo] SIS, 0] & 24 %’ﬂ g
7} ZFol & Al Llgh v 2] 77]—?(] ZA(ZEA) /A
= abd], AFA] \BhH], &5 Az ddo] Zof, e 7E>]'°H, i}
Aol eigt

SAtH(p<.001). %@%A % NIHSS 7| &A1& 713 7| &

o
-
N
S
[e]
==

Aob W 249 wE BRjol A et glo] B 7]
E5]0](x*=215.00, p<.001), 97}2] A1 EA ZAko] sl
7} 31} o 7|23 2AFO] Al g2 3.970(41.0%)2]
Zlof Jhal] A 971(100%) 2 F-2l3HA S7HeS Ko
FAH=26.32, p<.001).

Jle mUE Y B8 8 75 7SS xge] A9 Fa

2l A 3(84.0%) W AMA EIHES1.000)0] T3t 7] =0
Q= W, A% e] A B 599,19, Ah EIE
A 1

(97 4%) = B2 AT (96.5%) Y =3 AE(89.6%) 2] 7]
Fo] AR Fol5HA F718FATHp<.001)(Table 2).

2) LIEZ SXIC| MASIM FAt olst Hig 3 B B4
&% TR AAsHE SAF ot g gt
21.0%, A 39. 1% -9 .
.004)(Table 3). A178# ofgtz HI1E $hate] 4173
A SAE A FEo R

=
N A O PN

Table 2. Neurological Symptoms and Monitoring Factors in Nursing Statements (V=215)
. Control (n=100) Case (n=115) 2ot -
n (%) n (%)

Neurologic symptoms
Alertness/Awareness 95 (95.0) 114 (99.1) 3.36 .067
Visual disturbance 11 (11.0) 113 (98.3) 163.07 <001
Facial palsy 68 (68.0) 103 (89.6) 15.28 <.001
Limb paralysis 55 (55.0) 114 (99.1) 61.94 <001
Limb ataxia 15 (4.0) 113 (98.3) 153.92 <.001
Sensory disturbance 54 (54.0) 74 (64.3) 2.38 123
Language disturbance 58 (58.0) 114 (99.1) 56.55 <001
Dysarthria 8 (8.0) 112 (97 .4) 173.31 <001
Neglect 2.0 113 (98.3) 199.22 <001*

Nurses' NIHSS records 0 (0.0) 115 (100.0) 215.00 <001*

Recorded as 9 neurological 3.9 (41%) 9.0 (100%) 26.32 <.001

symptoms per each patient

Monitoring factors
SpO:2 81 (81.0) 112 (97.4) 15.65 <001
Vital signs 84 (84.0) 114 (99.1) 16.82 <001
Pupil status 4 (4.0) 103 (89.6) 156.65 <.001*
EKG 4 (4.0) 111 (96.5) 184.05 <001*

Recorded as 4 monitoring 2.6 (65.0%) 3.8 (95.0%) 652.97 <001

factors per each patient

p were calculated using independent t-test, chi-square test or Fisher's exact test (*), where appropriate.
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A] 1hE](61.9%) 7} th RS 2HA 83 OUi I e B 37.4%) 02 FO7t Atol= ATt o] F AY FA
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‘Uko. 2hof| (4.8%)", ‘KA (4.8%) Q] <A 2 LepytT) 3k = 2 1678 (34.0%), AT 13 (30.2%) 0] LT, 4l
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abe] (11.1%), “Z2F Aol (11.1%)" 5] theFst FAto] 2
o S 2O ol %45P7ﬂ Z7}O}°ﬂt}(t 8.04, p=.009)

a5 9iet. X*Xﬂ’ﬂﬂ A7 ofgtE B FAe
Aol 6744 =l v AT 97k FHOR FTH (Table 4),

S} th(Table 3).

V.= 9
3) ZiSAte| MAsHH o5t Wz
HE A 73 5 HES 4= guile dd B 2 A= HES SRl A AT A o] S
S/ o8 Al ] FHCT &2 MRS A5k, BN 7171 913l BFgsHE NIHSS =5 ZEZ AR Al Al A|
S AT SR t 2 47 (47.0%), AT 43 Ao 7 WKkl o|F EMRE A§ 5Bl A&sHe s sh=
Table 3. Notification of Patient Status (V=215)
Vatiables Control (n=100) Case (n=115) 2 »
n (%) n (%)
Notification for patient 21 (21.0) 45 (39.1) 8.11 .004
Neurologic symptoms in notification* n=21 n=45
Alertness/Awareness 0(0.0) 7 (15.6)
Visual disturbance 1(4.8) 4(8.9)
Facial palsy 0(0.0) 5(11.1)
Limb paralysis 13 (61.9) 27 (60.0)
Limb ataxia 0(0.0) 4(8.9)
Sensory disturbance 5(23.8) 5(11.1)
Language disturbance 1(4.8) 2(4.4)
Dysarthria 1(4.8) 4(8.9)
Neglect 1(4.8) 8(17.8)

Neurological symptoms in notification including more than one per patient (*).

Table 4. Neurologic Deterioration Detection Rate by Nurses (N=215)
Control (n=100) Case (n=115) 5
Variables X ort P
n (%) n (%)

Patients with follow-up images 47 (47.0%) 43 (37.4%) 221 154

Patients with lesion extension or new lesion in n=47, 16 (34.0%) n=43, 13 (30.2%) 0.15 .699
follow-up images (A)

Patients with notification that included neurological n=47, 6 (12.8%) n=43, 11 (25.6%) 2.41 121
deterioration detected by nurses (B)

Nurses' neurological deterioration detection rate 6/16, 37.5% 11/13, 84.6% 8.04 .009
(B/A)

p were calculated using chi-square test or independent t-test.
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